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Abstract

Background: The so called ABCDE approach (Airway-Breathing-Circulation-Disability-Exposure) is a golden standard
of patient assessment. The efficacy of using cognitive aids (CA) in resuscitation and peri-arrest situations remains an
important knowledge gap. This work aims to develop an ABCDE CA tool (CAT) and study its potential benefits in
patient condition assessment.

Methods: The development of the ABCDE CAT was done by 3 rounds of modified Delphi method performed by
the members of the Advanced Life Support Science and Education Committee of the European Resuscitation
Council.
A pilot multicentre study on 48 paramedic students performing patient assessment in pre-post cohorts (without
and with the ABCDA CAT) was made in order to validate and evaluate the impact of the tool in simulated clinical
scenarios.
The cumulative number and proper order of steps in clinical assessment in simulated scenarios were recorded and
the time of the assessment was measured.

Results: The Delphi method resulted in the ABCDE CAT. The use of ABCDE CAT was associated with more
performed assessment steps (804: 868; OR = 1.17, 95% CI: 1.02 to 1.35, p = 0.023) which were significantly more
frequently performed in proper order (220: 338; OR = 1.68, 95% CI: 1.40 to 2.02, p < 0.0001). The use of ABCDE CAT
did not prolong the time of patient assessment.

Conclusion: The cognitive aid for ABCDE assessment was developed. The use of this cognitive aid for ABCDE helps
paramedics to perform more procedures, more frequently in the right order and did not prolong the patient
assessment in advanced life support and peri-arrest care.
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Background
The ABCDE assessment (Airway-Breathing-Circulation-
Disability-Exposure) is the standard of care used by the
European Resuscitation Council for advanced life sup-
port and many other international organisations in every
patient examination. It is referred to in several parts of
the European Resuscitation Council (ERC) Guidelines
2015 [1–4] and is a part of the curriculum of the ERC
Advanced Life Support (ALS) Provider Course as an
international standardised course [5]. The ERC Guide-
lines are one of the few documents that mention
ABCDE on such level as international guidelines are. To
the best of our knowledge there is no published ABCDE
tool used as a cognitive aid (CA) so far and studies ad-
dressed this topic are lacking. The use of cognitive aids
and its time consumption was also part of International
Liaison Committee on Resuscitation PICOs (population,
intervention, comparator, outcome) questions [6]. On
the other hand there are published CAs and checklists
to provide trauma care, which are in many details differ-
ent from the approach to non-traumatic patients where
the ABCDE approach is used. CAs are a promising
means of support for resolving complex, rare or critical
situations [7]. The effect of each CA should be tested
and validated before implementation into the practice.
The primary and main objective of this study is to de-

velop an ABCDE CA tool (CAT). Secondary objective is
to examine whether the CAT can improve patient as-
sessment using ABCDE approach in number and order
of assessments performed and shortening examination
time.

Methods
Development of ABCDE cognitive aid tool
First design of the ABCDE CAT was made by the Non-
physician Section of the Czech Society of the Emergency
and Disaster Medicine based on the information in the
ERC Guidelines and ALS Provider Course Manual [1, 5].
This tool was offered to the ERC ALS Science and Edu-
cation Committee (SEC). The ERC ALS SEC conducted
a modified Delphi process with three consensus rounds
including 10 members from the ERC ALS SEC started in
December 2018. The processing and design of an indi-
vidual CA can be evaluated by using the “Cognitive Aids
in Medicine Assessment Tool (CMAT)” [8]. The poten-
tial advantages are: linear design, single page, simple
typeface, minimal use of one colour base for the entire
block [9]. A linear design algorithm improves teamwork
more than a branched algorithm [10].
Round 1: The first round was done as an electronic

survey where respondents could provide free text
comments on the first design of the ABCDE CAT– re-
garding what should be excluded or included. Their
responses were collected in 1 month via emails. During

the first round of an email communication 11 sugges-
tions for changes were collected. The survey was
responded by 4 group members (of 10). Due to the low
response rate an email with the suggestions for changes
was sent to the other members. All of the 10 respon-
dents agreed with 7 suggestions. Four suggestions were
adopted with changes. The survey also resulted in one
new suggestion.
Round 2: All comments were added to an online sur-

vey (February 2019) and all SEC members voted if they
wanted to keep the suggested changes or not. New com-
ments were also collected at this instance. At this point
7 full changes and 4 partial changes were made and the
CA was sent again for final comments and suggestions.
One new suggestion occurred during the survey. All
changes were adopted after the survey and sent out for
another round (round 3) of free text comments by
email.
Round 3: A teleconference was made to discuss the

last changes of content and graphics. The final approval
was done after 1 month on 1st May 2019.

Study to validate the ABCDE cognitive aid tool
Study design
A multicentre simulation pilot study on paramedic stu-
dents performing patient assessment in pre-post cohorts
design (without and with the use of ABCDE CA tool)
was done in September 2019 in order to evaluate the im-
pact of the ABCDE CA tool. The study took place on
two paramedic schools in Prague (Czech Republic).
Representatives of the paramedic programmes of both

schools made a written consent to participate in the
study. The participation in the study was voluntary for
paramedic students. All of the participants made a verbal
consent to participate in the study.
The study design is in compliance with Czech legisla-

tion and ethical regulations in the Czech Republic. No
ethical committee approval was needed.

Study location and setting
Students from two different paramedic schools in Prague
participated in the study. Higher Professional School
with paramedic study on the level of graduate certificate
(Secondary Nursing School and Nursing College 5.
kvetna, Prague, Czech Republic) with number of partici-
pants n = 24 and University School with paramedic
bachelor degree study (Medical College, Prague, Czech
Republic) with number of participants n = 24. The
schools have different curricula but the same set of final
competences of the students.
The simulation part of the study was performed in a

simulation centre of the Prague Emergency Medical
Services with high fidelity environment.
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Eligibility criteria
Only students who completed their first and second year
of the full-time study programme were included.
Students with ongoing jobs as paramedic, emergency
medical technician or nurse were excluded.
The potential bias of the students experience with

ABCDE approach as part of school curricula was
minimised by using two different schools with differ-
ent curriculum, but the same competences after
graduation, and students from different years of
study. To minimise the influence of the researchers
the simulations were evaluated by two observers and
the results were analysed by two independent
researchers.
The group of students consisted of 48 students, 46

students of them (95.8%) were familiar with the ABCDE
approach before the study but 0 (0%) had specific train-
ing in the ABCDE approach.

Interventions
All study participants performed patient assessment
alone without any further help on scene. There was
an instructor of the scenario and the patient was im-
personated by an experienced paramedic responding
realistically according to the scenario (standardized
patient). The assessment findings were as presented
by the actor and if some invasive examination was
needed the lead instructor provided the results. All
standard equipment of an emergency department was
on a trolley. In scenario 2 (described later) the partic-
ipants got the ABCDE cognitive aid at the beginning
of the simulation without any other preparation or in-
structions on how to use it.
Each participant did two similar scenarios (first with-

out and then with the ABCDE CA tool) with at least 1 h
break between the scenarios. The descriptions of the
scenarios are shown below. During 5 min of briefing the
participants were asked to perform a proper A-to-E as-
sessment during the simulation, without pointing out
the endpoints of the study.
Simulated scenario 1 (without the ABCDE cognitive

aid). Situation: A gentlemen (born 1945) brought by his
wife to the emergency department of the university hos-
pital. He hasn’t been feeling well since yesterday, he is
weak and slightly confused. You are asked to perform an
examination on Emergency Department (ED) including
all diagnostic aids.
Simulated scenario 2 (with the ABCDE cognitive

aid). Situation: A gentlemen (born 1950) coming to the
emergency department of the university hospital. He
hasn’t been feeling well since yesterday and feels weak-
ness of his legs. You are asked to perform an examin-
ation on ED including all diagnostic aids.

Outcome measures
There was a total of 1584 potential assessment steps to
achieve during each scenario by all participants (each
scenario has 33 assessment steps, multiplied by number
of participating paramedic students). The time needed
to resolve the scenarios was tested by the ALS instruc-
tors and identically determined for both scenarios to be
5 min.
Two instructors recorded the results of each para-

medic’s assessment of the standardized patients in the
scenarios using evaluation forms with three columns
(Fig. 1). The participant’s steps in patient assessment
were evaluated as: “Made in the right order”, “Made in
wrong order” and “Not made at all”. Only fully and cor-
rectly performed assessments and interventions were
evaluated as complete. Instructors also measured the
time needed to complete the A-to-E assessment.

Sample size and data analysis
This is pilot study with no available data from previous
studies. The sample size was not determined and calcu-
lated before starting the study. The cohort of paramedics
was chosen and defined on a voluntary basis from co-
operating schools.

Statistical methods
Odds ratios were used to compare the proportions of
correctly and timely performed steps in patient assess-
ment with and without ABCDE cognitive aid tool. The
duration of the assessment with and without CA was
tested by Mann-Whitney U test after exclusion of nor-
mal data distribution by Kolmogorov-Smirnov Test.
Data are presented as median and 25th a 75th percentile.
Statistical software STATISTICA 7.0 (StatSoft, Inc.,
Tulsa, Oklahoma, USA) was used for statistical analysis,
calculations and creating graphs. The significance level
was stated as p < 0.05.

Results
Primary objective, the ABCDE cognitive aid tool
development
The final design of the ABCDE CA tool made during
the Delphi method is shown in Fig. 2. The main aim of
the tool is to visualise the assessment measures in
primary and secondary assessment and to set the goal of
each part (A-B-C-D-E).

Validation pilot study results
The participant characteristics are presented in Table 1.
The use of the ABCDE CAT was associated with more
performed assessment steps (804 steps without and 868
with the CAT; OR = 1.17, 95% CI: 1.02 to 1.35, p = 0.02)
which were significantly more frequently performed in
proper order (220 without and 338 with the CAT; OR =
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Fig. 1 Evaluation form. Legend: RR – respiratory rate; CRT – capillary refill time; BP – blood pressure; ECG – electrocardiogram; IV – intravenous;
AVPU – Alert/Voice/Pain/Unresponsive; GCS – Glasgow Coma Scale
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1.68, 95% CI: 1.40 to 2.02, p < 0.001) (Table 2). The use
of ABCDE CA did not shorten or prolong the median
time of patient assessment significantly (6.88 [5.17; 9.56]
minutes) vs (5.79 [5.19; 7.32] minutes); (U = 921, Z = −
1.69, p = 0.09, r = − 0.018) (Fig. 3).

Discussion
The main finding of the study is that the newly devel-
oped ABCDE cognitive aid (CA) tool can be used to
facilitate patient assessment. When used, participants

Fig. 2 ABCDE tool

Table 1 Participant characteristics

N = 48

Age 21 (SD 2.02)

Female 24 (50%)

First year completed 20 (41.2%)

Second year completed 28 (58.3%)

Prior knowledge of ABCDE assessment 46 (95.8%)

Prior training in ABCDE 0 (0%)
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provide more diagnostic steps and also more steps in the
right order without consuming more time, but the re-
sults are not significant as this is only a pilot simulation
study.
The primary objective of this study was to design a

novel cognitive aid for patient assessment based on the
ABCDE approach. The ABCDE CA is in compliance
with the CMAT in the way of linear design, colours, sin-
gle page and a very simple typeface, which might affect
the use of it in clinical practice.
The use of cognitive aids in advanced life support have

received special attention in the recent years [11–13].
The main objective of CAs is to support the execution
of all the diagnostic and treatment steps in the right
order and to improve technical and non-technical skills
[14–17]. This statement was the basis for determination
of the secondary objective – validation of the tool. The
validation was done in a pilot design with voluntarily
participating students. In the pilot design the ABCDE

CA helped participants of this study to perform a proper
A-to-E examination. Other studies also stated that CAs
help to ensure that all treatment steps are performed in
the right order. While they are no substitute for the ex-
pertise of the team members, CAs are an important tool
for multidisciplinary teams [15, 18].
On the other hand, it has also been shown that cogni-

tive aids that are not routinely used or are used only
with minimal training are not well understood. In crisis
situations they can be applied inappropriately, thus they
may cause more uncertainty [19, 20]. Cognitive aid users
often skip critical steps, deviate from recommended pro-
cedures or do not use the aids at all, despite evaluating
them positively [20–22]. The results of this study sup-
port the statement that this particular CA is facilitating
patient assessment. Students and young medical pro-
viders might derive a greater benefit from the use of CA
[7]. Other studies confirm that CA is often used by
younger groups as well as the most experienced

Table 2 Objective measurements

ABCDE CA tool not
provided
n (%)

ABCDE CA tool
provided
n (%)

Cumulative assessments expected to be performed by paramedics in both
scenarios (n, %)

1584 (100%) 1584 (100%) NS

Assessments performed 804 (50.76%) 868 (54.80%) P < 0.05

Assessments performed in the right order 220 (13.89%) 338 (21.34%) P <
0.0001

Fig. 3 Graph of time needed to perform ABCDE evaluation. Legend: Data in box plots with whiskers are median, quartiles and range

Peran et al. BMC Emergency Medicine           (2020) 20:95 Page 6 of 8



providers. They are used least by healthcare providers
with 2–10 years’ experience [12]. In this study the partic-
ipants were all at the beginning of their professional car-
eer and the results support the claim that the ABCDE
CA helps young providers.
Gilfoyle E et al. [6] published a systematic review on

Cognitive Aids in Resuscitation where is mentioned that
CA might prolong some procedures during resuscitation.
In this study with limited number of participants the
time needed to provide proper simulated patient assess-
ment was not prolonged. Another study with greater
population is needed to find out the effect of this par-
ticular tool on time consumption.
Studies also stated that CA increase the safety of

provided care [23–25]. Similarly, there is the parallel of
our work with research focused on the impact of the
Pre-Hospital Trauma Life Support training program on
improving the quality of documentation in trauma [26].
This CA seems to be a promising tool to facilitate pa-
tient assessment in education and also in clinical
practice. The safety of care might be increased with cli-
nicians providing more diagnostic steps and also more
steps in the right order. Students might benefit from use
of the tool when learning patient assessment in the early
stage of the study process.
This pilot study brings another hypothesis for further

research. A randomised controlled trial is needed to ver-
ify the results of this pilot study. More participants are
needed to prove the effect on time consumption.

Limitations
As this is a pilot study, we agree that a larger group of
participants, randomisation and blinded design will be
needed for more accurate results. This is also a simula-
tion study without a validated assessment protocol. Au-
thors used the students as participants to minimise the
impact of personal professional experience of working
paramedics, but the pre-screening of the students’ know-
ledge was done by a questionnaire only. This was an ob-
servational study, and the learning effect from the first
simulation to the second cannot be excluded either. This
study aimed at mastering all the steps of the ABCDE ap-
proach and they were given the same weight as this CA
is not aiming on improvement of the quality of each
step. We also did not evaluate any differences between
the two schools as their students are comparable.

Conclusion
This newly developed ABCDE cognitive aid chart could
be used as a cognitive aid during patient assessment.
The use of this cognitive aid is associated with more
procedures being performed and in the right order dur-
ing patient assessment provided by students. The use of
cognitive aid did not prolong the examination time.
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