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A mixed methods evaluation of pediatric trainee preparedness to manage 

cardiopulmonary arrests. 
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trainee preparedness to manage cardiopulmonary arrests. European Journal of Pediatrics, 176: 
1653. 
 

Abstract 

Pediatric cardiopulmonary arrest (CPA) survival rates are strongly linked to the training of 

the doctors responding to the event. This study sought to characterise the level of experience 

in managing CPAs among pediatric trainees, and to investigate the nontechnical (NTS) 

required to effectively lead a pediatric CPA team. A mixed-methods research design was 

used. For the quantitative phase, a questionnaire was developed to assess training, 

confidence, and experiences related to CPA management. During the qualitative phase, 17 

pediatric trainees participated in a series of critical incident technique (CIT) interviews to 

explore the NTS used during the management of pediatric CPAs. A total of 56 of 131 (37.1% 

response rate) trainees responded to the preparedness questionnaire. A total of 48.2% of 

respondents expressed low confidence in their skill as a team leader during the management 

of a CPA. The CIT interviews highlighted deficiencies in specific NTS (identifying options, 

prioritising, and identifying and utilising resources). In conclusion, our results indicate that 

there is a desire for more training in CPA management among pediatric trainees, in particular 

as a team leader, which includes a focus on key NTS. 
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Introduction 

Research estimates that cardiopulmonary arrest (CPA) occurs in children with prevalence of 

0.77 per 1,000 admissions [1]. Although survival rates are higher among children than adults 

[2], fewer than half of children experiencing an in-hospital CPA survive to discharge [2, 3]. 

The effective management of CPAs requires an armamentarium of skills [4, 5]. However, 

Advanced Cardiac Life Support (ACLS) training has tended to focus on procedures and the 

application of algorithms [6]. Research suggests that trainee pediatricians are inadequately 

prepared to manage CPAs [7-9], and there is a need for a greater focus on nontechnical skills 

(NTS)[10]. 

  

NTS are the cognitive, social and personal resources that complement technical skills, and 

contribute to safe and effective task performance [11]. Although the importance of NTS to 

the effective performance of adult CPA teams has been identified [4, 12], there has been less 

of a focus on pediatric CPA teams. Given the low incidence of pediatric CPAs, their 

management is likely to be particularly challenging and therefore it may be that findings from 

studies of adult CPA teams may not generalize to pediatric CPA teams. 

 

Training of NTS is part of crew resource management (CRM) training. CRM training 

provides a systematic methodology for improving the knowledge, skills, attitudes and 

behaviours that underlie effective teamwork [11]. The training is usually designed to develop 

generalisable, transportable teamwork competencies that learners can apply across different 

settings and teams. This type of training was first used in aviation, but in recent years there 

has been a great proliferation in the use of this type of training with healthcare teams- often 

combined with simulation-based training [13]. Systematic reviews have shown that this 
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training can positively impact teamwork in critical care setting [13,14] , and there are 

examples of CRM training on mortality  morbidity and/or mortality [15,16]. 

The current study used a mixed methods approach to examine the frequency of, and 

preparedness for, managing CPAs among Irish pediatric trainees, to explore perceived 

training needs, and to investigate the NTS required to effectively lead the management of a 

pediatric CPA.  

 

Materials and Methods 

Research Design 

This study used a mixed-methods design. During the quantitative phase, a questionnaire 

assessing experience of, and confidence in dealing with, CPAs was circulated to all Irish 

pediatric trainees. During the qualitative phase, pediatric trainees from four Irish hospitals 

participated in semi-structured interviews concerning the management of pediatric CPAs.  

 

Ethical Consideration 

Ethical approval was obtained from the Royal College of Physicians of Ireland (RCPI).  

 

Quantitative Phase 

 

Questionnaire development: A questionnaire was developed using the survey instruments 

from previous research studies in this area as guidance [8, 10, 18]. The questionnaire was 

piloted with five pediatric trainees. The questionnaire was designed to assess training in CPA 

management, confidence in managing CPAs, perceived training needs, and demographic 

information. The items included in the questionnaire are shown in Table 1. 
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Table 1. Questionnaire items and response choices 

Item Response choices 

What was the highest level of training you have 
undertaken in cardiopulmonary arrests as (a) a 
team leader, and (b) a team member?  

 No training,  
 Lecture-based training only, 
 Observed in real life or on video 
 Carried out in a simulated setting  
 Carried out on a patient 

How many real cardiopulmonary arrests have you 
participated in during the preceding 12 months as: 
(a) a team leader, and (b) a team member? 

 Numerical response 

How many real cardiopulmonary arrests have you 
received feedback on in the preceding 12 months 
as: (a) a team leader, and (b) a team member? 

 Numerical response 

How many mock cardiopulmonary arrests have 
you participated in during the preceding 12 
months as: (a) a team leader, and (b) a team 
member? 

 Numerical response 

How many mock cardiopulmonary arrests have 
you received feedback on in the preceding 12 
months as: (a) a team leader, and (b) a team 
member? 

 Numerical response 

How confident are you in managing 
cardiopulmonary arrests as (a) a team leader, and 
(b) a team member? 

 Not at all confident 
 Not very confident 
 Confident 
 Very confident 

What further training do you need in managing 
cardiopulmonary arrests as (a) a team leader, and 
(b) a team member?  

 None 
 More lecture-based training,  
 More observation in real life/video, 
 More practice in a simulated setting  
 More practice on a real patient 

 

Data collection: The questionnaire was circulated to all 151 paediatric trainees registered 

with the Royal College of Physicians Ireland (RCPI). The RCPI paediatric training schemes 

consist of 2 years basic training and then 5 years higher specialist training. A link to the web-

based questionnaire was sent via email to all pediatric trainees registered in Ireland. A 

reminder email was circulated four weeks later. The responses were anonymous and could 

not be linked to the email address. 
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Data analysis: The survey data were analysed using simple descriptive statistics and 

correlations.  

 

 

Qualitative Phase 

Interview design: The semi-structured interviews were developed based upon the critical 

incident technique (CIT) process and conducted in accordance with best practice guidelines 

[13]. The CIT interview is a task analysis method used for evaluating behaviour in work 

environments. CIT has been widely used in studies of human error and safety [18-21]. The 

CIT interview enables the researcher to identify the knowledge, skills and expertise possessed 

by respondents by asking them to describe a challenging incident. It goes beyond procedural 

knowledge by probing the behavioural aspects of experience [19].  

The CIT interview technique was used to identify the NTS utilised by pediatric trainees when 

leading a pediatric CPA. The interviews were conducted in four sweeps [20]:  

1. Each participant was asked to select and describe a pediatric CPA which they found to 

be particularly challenging. The participants were asked to describe the event from 

their own perspective and to describe it in detail, stage by stage as it developed. 

2. The interviewer repeated the reported incident back to the respondent in order to 

check understanding. The respondent was told they should correct any mistakes in the 

account or add any information that was omitted.  

3. The incident was discussed further in order to look for cues and factors affecting 

NTS. 

4. “What if” queries: The interviewer asks questions about the participant’s perceptions, 

thoughts, judgments, and actions, and what would have happened if aspects of the 

scenario had been different.  
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Data collection: Purposive sampling was used to select participants with the necessary 

experience. Purposive sampling involves choosing subjects because they possess knowledge, 

experience or other attributes. Since the goal of the study is to get in-depth, rich information, 

a large sample size is not necessary. It is a preferred method for recruitment in qualitative 

studies [21]. The interviewing continued until new categories, themes or explanations 

stopped emerging from the data and the research team determined that data saturation had 

been reached. This required an iterative approach to sampling, data collection, analysis and 

interpretation. Interviews were conducted on-site by a Pediatric Registrar with training in 

performing qualitative research. The sample frame included pediatric trainees that had 

experience in managing pediatric CPAs. 

 

To enhance the credibility of the interviews the transcripts were made available to to the 

participants to check the accuracy of the recorded data obtained. Following this, the 

interviewer then engaged in a process of peer debriefing at the stage of content analysis. A 

reflexive diary was kept in order to reflect on the conduct of each interview afterwards to 

ensure neutrality, and minimize bias as a result of any preconceptions of the interviewer. To 

maximise the transferability of the research, direct quotes and detailed descriptions were used 

to clearly represent the data. 

 

Data analysis: All interviews were audio recorded and transcribed verbatim. For each 

interview, the researcher developed a single, full report of the incident that described events 

in chronological order without repetition. A deductive content analysis approach was taken to 

analysing the data [22]. The Anaesthetists Non-Technical Skills (ANTS) system was used as 

the model for categorizing the data [23].  
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The ANTS system, a validated tool for rating the NTS of anaesthetic trainees, was used for 

coding the incident descriptions. It consists of four categories of behaviour (task 

management, situation awareness, decision making and team working) that are subdivided 

into more detailed elements [23]. The behaviours in the ANTS tool are consistent with the 

broad approach to team effectiveness provided by the CRM model [11]. This model forms 

the theoretical structure that was used to analyse the CIT interviews. 

 

The deductive content analysis approach is divided into three main stages: preparation, 

organizing and reporting. The aim of the content analysis is to obtain a condensed and broad 

description of the NTS trainees use when leading a CPA. The data were independently 

analysed by a Pediatric Registrar with five years of experience as a pediatrician and a human 

factors psychologist with a background in occupational health psychology. A record was kept 

of the decisions regarding the coding for the analysis process to improve the dependability 

and confirmability of the results to ensure there was a clear audit trail of the analysis, and top 

allow for the coders to reflect on their decisions. 

 

Follow a period of discussion between the coders, a subset of 20 NTS statements was coded 

independently by both raters in order to practise using the ANTS system and to calibrate the 

inter-rater variability. Following the calibration the raters then independently coded all NTS 

statements, and identified whether the behaviours were positive or negative examples of the 

use of NTS. In addition, exemplar quotes were selected based upon whether they were 

poignant and/or most representative of the research findings. The selection of the quotes was 

carried out by consensus between the two raters. 

 



  
  
  9 
 

9 
 

Results 

Quantitative Phase 

Participants. A total of 56 pediatric trainees (37.1% response rate) completed the 

questionnaire. Of these, 39 (69.6%) were female and 14 (25%) were male. Respondents had a 

mean of 6.6 years of experience in paediatrics (SD=4.1). The distribution of the respondents 

based upon gender were not found to differ significantly from the population (24% male, and 

76% female [24]; p=0.65). 

 

Previous training: All participants reported having received at least some training in CPA 

management, with 98.2% of respondents having carried out the CPA as a team member in a 

simulated setting or on a patient (see top panel of Table 2). Similarly, 96.4% of respondents 

had carried out CPA as a team leader in a simulated setting or on a patient. 
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Table 2. Participants’ training, experience, and confidence in managing cardiopulmonary arrests and perceived further training needs.  

Highest level of training undertaken in cardiopulmonary arrests 
Team position Team member (n; %) Team leader (n; %) 
No Training  - - 
Lecture-based training only - 1; 1.8% 
Observed in real life or on video  1; 1.8% 1; 1.8% 
Carried out in a simulated setting  8; 14.3% 35; 62.5% 
Carried out on a patient  47; 83.9% 19; 33.9% 

Experience as a member or leader of a cardiopulmonary arrest team in the preceding 12 months 
Type of arrest Team member 

(Mean frequency; SD) 
Team leader 

(Mean frequency; SD) 
Either team member of team leader 

(Mean Frequency; SD) 
Mock arrest 3.53 (2.35) 2.50 (1.90) 6.04 (3.96) 
Real arrest 2.95 (2.00) 1.89 (1.79) 4.84 (3.14) 
Mock or real arrest 6.48 (3.36) 4.39 (2.71) 10.88 (5.35) 

Number of times received feedback as a member or leader of a cardiopulmonary arrest team in the preceding 12 months 
Type of arrest Team member 

(Mean frequency; SD) 
Team leader 

(Mean frequency; SD) 
Either team member of team leader 

(Mean Frequency; SD) 
Mock arrest 3.25 (2.28) 2.25 (2.07) 5.50 (4.10) 
Real arrest 1.52 (1.22) 1.00 (1.14) 2.52 (1.85) 
Mock or real arrest 4.77 (2.76) 3.25 (2.50) 8.01 (4.91) 

Self-reported confidence in managing cardiopulmonary arrests 
Level of Confidence Team member (n; %) Team leader (n; %) 
Not at all confident - 9; 16.1% 
Not very confident 19; 33.9% 18; 32.1% 
Confident 23; 41.1% 8; 14.3% 
Very confident 6; 10.7% 3; 5.4% 

Perceived further training needs in cardiopulmonary arrest management 
Training type Team member (n; %) Team leader (n; %) 

None - 1; 1.8% 
More lecture-based training - 1; 1.8% 
More observation in real life/video 1; 1.8% 1; 1.8% 
More practice in a simulated setting 22; 39.3% 21; 37.5% 
More practice on a real patient 23; 41.1% 14; 25% 

Note. Percentages may not total to 100 due to missing data 
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Experience in managing cardiac events: The second panel of Table 2 presents data 

regarding the number of times participants had been involved in the management of an actual 

or mock CPA in the previous 12 months. It can be seen that a slightly higher number of mock 

arrests were managed as a team leader and team member as compared to the number of real 

arrests managed. 

 

Feedback: Participants reported receiving more feedback on mock CPAs as compared to real 

CPAs (see the third panel of Table 2). Following a mock CPA, 91% of participants received 

feedback as compared to 74% for real CPAs. 

 

Self-reported confidence: Participants reported more confidence in their ability to manage 

CPAs as a team member than as a team leader (see the fourth panel of Table 2). There was a 

weak correlation between confidence managing a CPA as a team leader and the number of 

arrests managed as a team leader (r= 0.38, p= 0.02). However, there was no correlation 

between confidence managing a CPA as a team member and the number of arrests managed 

as a team member (r= 0.11, p= 0.48). 

 

Perceived training needs: Almost 95% of participants reported that they would like more 

training in the management of CPAs through simulation or with actual patients (see bottom 

panel Table 2). Participants reported a greater need for training as a team leader than as a 

team member. 

 

Qualitative Phase 

Participants: A total of 17 pediatric trainees were interviewed during the qualitative phase. 

Of these, 4 were male and 13 were female. Each had a minimum of three years of experience 
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in paediatrics and had practiced as a pediatrician in a minimum of two different hospitals. 

The distribution of the respondents were not found to differ significantly from the population 

based upon gender (24% male, and 76% female [24]; p=0.99). The interviews lasted between 

15 and 40 minutes (M= 24 minutes 48 seconds; SD= 7 minutes 54 seconds).  

 

A total of 440 statements concerned with the NTS of the CPA leader were identified from the 

interview transcripts. The level of agreement between the raters in the coding of these 

statements was found to be acceptable (Cohen’s kappa= 0.84) [25]. The categorisation of the 

440 statements into the ANTS skills and elements is presented in Table 3 along with the 

percentage of statements that were identified as positive or negative examples of each skill or 

element. Overall, 315 of the statements were identified as positive examples of the behaviour 

(71.6%), and 125 as negative (28.4%). 



      13 
 

13 
 

Table 3 Classification of participants’ statements by raters using the Anaesthetists Non-technical Skills (ANTS) system. 

Skill Element Definitiona Example 
Element 

 
Skill 

Task 
management 

Planning and 
preparing 

Developing in advance the primary and contingency 
strategies for managing tasks, reviewing these and 
updating them if required to ensure goals will be 
met; making necessary arrangements to ensure plans 
can be achieved. 

Positive: “We had everything set up and we were ready with all the 
teams there.” (Positive)  
  

Negative: “The set up was not ideal from the beginning, there was a 
general sense of panic, particularly because we had no resuscitaire”  

18 statements 
(72% positive,  
28% negative) 

 
100/440 (23%) 
statements. 
(68% positive, 
32% negative) 
 

Prioritising 
 

Scheduling tasks, activities, issues, information 
channels according to importance; being able to 
identify key issues and allocate attention to them 
accordingly, and avoiding being distracted by less 
important or irrelevant matters. 

Positive: “I then looked at the gas and saw that she had nothing to 
correct her low sugar – so I jumped on that – the low sugar was 
possibly causing the seizure so I treated that”  
  

Negative: “I was trying to stand back and just make decisions, but in 
my anxiety to get things done I kept wanting to jump in and do it 
myself.” 

19 statements 
(53% positive, 
47% negative) 

Providing and 
maintaining standards 

 

Supporting safety and quality by adhering to 
accepted principles of anaesthesia; following, where 
possible, codes of good practice, treatment protocols 
or guidelines, and mental checklists. 

Positive: “The actual resuscitation itself went very well. A student 
nurse was doing the timing, they knew the intervals for the adrenaline. 
You couldn’t fault the initial resus – it was fairly organized.” 
 

Negative: “She did get care, but It was not ideal from an APLS 
perspective”  

38 statements 
(84% positive, 
16% negative) 

Identifying and 
utilising resources 

Establishing the necessary, and available, 
requirements for task completion and using them to 
accomplish goals with minimum disruption, stress, 
work overload or underload on individuals and the 
whole team. 

Positive: “I rang the paeds ED Consultant and the Adult ICU 
consultant was also on their way in.”  
  

Negative: “I should have gotten a nurse in to help me and should have 
got a nurse from the paeds ward – essentially try to assemble more of 
an arrest team” 

25 statements 
(52% positive, 
48% negative) 

Situation 
awareness 

Gathering information 

Actively and specifically collecting data about the 
situation by continuously observing the whole 
environment and monitoring all available data 
sources and cues and verifying data to confirm their 
reliability.  

Positive: “The parents were quite vague initially about the history but 
I got more details as we went on”  
 
Negative: “I tried to get the story from the parents about what was 
going on - but it was really challenging”  

37 statements 
(90% positive, 
10% negative) 

 
98/440 (22%) 
of statements 
(87% positive, 
13% negative) 

Recognising and 
understanding 

Interpreting information collected from the 
environment to identify the match or mismatch 
between the situation and the expected state, and to 
update one’s current mental picture. 

Positive: “It was obvious not very long after we started that we were 
going to have to call it.”  
 
Negative: “We were both so involved in trying to get a line that we 
didn’t notice he had stopped breathing”  

40 statements 
(71% positive, 
29% negative) 

Anticipating 

Asking ‘what if’ questions and thinking ahead about 
potential outcomes and consequences of actions, 
intervention, non-intervention, etc.; running 
projections of current situation to predict what might 
happen in the near future. 

Positive: “At the end of the status protocol he was still seizing – I knew 
he would need rapid sequence induction and intubation so I bleeped 
the ICU trainee who came down.”  
 
Negative: “I didn’t call the NNTS because I thought we would just get 
it sorted quicker, but in the end I should have called them - extra 
support, nurse who could just draw up things, I should have 
anticipated that things were going to take longer than I thought they 
were”  
 

21 statements 
(67% positive, 
33% negative) 
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Decision 
making 

Identifying 
options 

Generating alternative possibilities or courses of action 
to be considered in making a decision or solving a 
problem. 

Positive: “Our decision was that we should not be going any further”  
 
Negative: “We should have taken a moment at the start.”  

 
12 statements 
(67% positive, 
33% negative) 

46/440 (11%) of 
statements 

(81% positive, 
19% negative) 

Balancing risks 
and selecting 

options 

Assessing hazards to weigh up the threats or benefits of 
a situation, considering the advantages and 
disadvantages of different courses of action; choosing a 
solution or course of action based on these processes. 

Positive: “We changed the vent settings and after 30 mins the baby started 
to improve and then ventilated quite well.”  
 
Negative: “In retrospect I don’t think it was probably the best choice of 
drug”  

 
11 statements 
(91% positive, 
9% negative) 

Re-evaluating 
 

Continually reviewing the suitability of the options 
identified, assessed and selected; and re-assessing the 
situation following implementation of a given action. 

Positive: “He momentarily got chest compressions, but when I checked his 
HR the 2nd time it was up so we stopped.”  
 
Negative: “Every time it came to giving the next dose of adrenaline it 
wasn’t clear whether we should give it or not”  

 
23 statements 
(87% positive, 
13% negative) 

Team 
working 

Co-ordinating 
activities with 
team members 

 

Working together with others to carry out tasks, for 
both physical and cognitive activities; understanding 
the roles and responsibilities of different team 
members, and ensuring that a collaborative approach is 
employed. 

Positive: “A very senior registrar at the time ran the show, we knew each 
other very well – I was part of the team and she was the boss. We knew 
what each other was doing was the right thing to do”  
  

 Negative: “I felt like I was everything – I was communicating with the 
family, I was on the phone to ICU consultant, I was looking up drug doses, 
I was asked to draw up drug doses.”  

49 statements 
(53% positive, 
47% negative) 

196/440 (45%) 
of statements 
(63% positive, 
37% negative) 

Exchanging 
information 

 

Giving and receiving the knowledge and data necessary 
for team co-ordination and task completion. 

Positive: “I was there until 1pm – at least an hour; writing notes, talking to 
people, talking to my consultant”  
  

Negative: “It was all so panicked; we didn’t talk to each other.”  

54 statements 
(61% positive, 
39% negative) 

Using authority 
and 

assertiveness 

Leading the team and/or the task, accepting a non-
leading role when appropriate; adopting a suitably 
forceful manner to make a point, and adapting this for 
the team and/or situation. 

Positive: “I grabbed a nurse, who was actually dealing with another 
patient and said “I need you to help me, because everyone else has gone”  
  

Negative: “Looking back I should have been the one to call it earlier.”  

42 statements 
(59% positive, 
41% negative) 

Assessing 
capabilities 

Judging different team members’ skills, and their 
ability to deal with a situation; being alert to factors 
that may limit these and their capacity to perform 
effectively. 

Positive: “They were bagging, but we didn’t feel like they were bagging 
appropriately so I offered to take over. I asked were they comfortable 
intubating and they said no so I took over and intubated the child”  
 
Negative: “I did say to her to give me a call but I should have just gone 
with her, or gone instead of her.”  

23 statements 
(60% positive, 
40% negative) 

Supporting 
others 

Providing physical, cognitive or emotional help to other 
members of the team. 

Positive: “The junior [trainee] was extremely panicked because she was 
terrified she was going to be left by herself to look after him, so I spent a 
lot of time calming her down and reassuring her I wasn’t going to leave 
her by herself to look after him”  
 
Negative: “She apologized for not being comfortable with the tubes– she 
knew I was a little bit cross about it, I was maybe a bit snappy or angry 
looking.” 

28 statements 
(82% positive, 
18% negative) 

aEach definition presented is taken directly from the Framework for Observing and Rating Anaesthetists ’ Non-Technical Skills (ANTS) System Handbook (University of 
Aberdeen, 2012). 
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Teamwork was the most commonly identified category, and was used to categorise over a 

third of the identified behaviours, and ‘exchanging information’ was the most commonly 

used element in this category, with ‘co-ordinating activities with team members’ having the 

greatest proportion of negative statements  (see Table 3). Task management was used to 

categorise almost a quarter of the NTS statements, with the majority of statements in this 

category attributed to ‘providing and maintaining standards’. The greatest proportion of 

negative statements were for ‘prioritising’ and ‘identifying and utilising resources (see Table 

2).  Situation awareness was used to categorise approximately a fifth of the behaviours, with 

‘recognising and understanding’ the most commonly applied element. The vast majority of 

statements within this category were positive (see Table 3). Decision making was the 

category used with the lowest frequency, accounting for only 11% of statements. Again, the 

vast majority of statements within this category were positive (see Table 3). 

 

 

Discussion 

Although CPAs in paediatrics are rare, it is hugely important that when they do occur that 

these events are well managed. The goal is not only to try to save the child’s life but also to 

prevent irreversible neurological damage that can lead to a long lifetime of severe morbidity 

and future mortality [26]. Given the importance of these events, clinical excellence is 

essential in their management. 

 

Irish pediatric trainees reported a greater number of opportunities, mock or real, to manage 

CPAs than their U.S. peers [8]. In the U.S. it has been found that 93% of CPA events occur in 

the Intensive Care Unit as compared to 7% in pediatric wards. Moreover, the proportion of 

CPA events occurring in the ward has been shown to be decreasing over time as compared to 
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those which occur in the ICU [27]. The higher proportion of CPAs being managed in the ICU 

also seems to be linked with improved outcomes for patients [27]. In the Republic of Ireland, 

access to ICU is more limited, with only two dedicated pediatric ICUs in the country. 

Although there is no data, and it can be postulated that it is more likely that CPAs are 

managed in a ward setting in Ireland given the limited access to pediatric ICU beds and the 

lack of a system for identifying deteriorating patients. These factors may explain the greater 

number of opportunities reported by Irish trainees to manage CPAs as compared to the U.S. 

In other countries, earlier recognition and treatment of deteriorating patients has been shown 

to improve outcomes and likely reduce the incidence of CPAs [28,29]. However, a Pediatric 

Early Warning Score System (PEWS) was only introduced to Irish Hospitals in 2015, 

following completion of this study. 

 

More than a third of participants expressed low confidence in their skills, and more than two 

thirds perceived a need for additional training. Although our data does not allow us to 

definitively state that more training is required, it does indicate that this is desired by the 

pediatric trainees themselves- particularly training to be the team leader. There was little 

correlation between the number of CPA participated in as a team member and self-reported 

confidence, and a weak correlation between the number of CPA participated in as a team 

member and self-reported confidence. However, it is important to indicate that generally 

doctors have not been found to accurately self-assess their abilities [30]. Of greatest concern 

is that a number of studies have found that those doctors with the least skills also tend to be 

the ones who most over-estimate their ability [30]. 

 

The Irish pediatric trainees reported receiving feedback following a CPA far more frequently 

than reported in a sample of U.S. internal medicine residents who only reported receiving 
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post-event debriefing after 5.9% of CPAs [31]. However, in our survey, the Irish trainees 

were not asked about the quality or type of feedback provided. It has been shown that a 

quantitative review of the resuscitation data as part of the briefing has been found to be 

associated with improved survival outcomes [32]. This quantitative data is available if a 

patient is in the ICU, and most high-fidelity manikin simulators can provide quantitative data. 

However, this type of information is unlikely to be available for a patient that has suffered a 

CPA on the ward. Future research should consider how CPAs on the ward can be most 

effectively debriefed.  

 

The important of NTS in the effective management of pediatric CPAs is evident in our data. 

The frequency with which the decision making category was applied was lower than the other 

categories of NTS. Although the majority of the NTS behaviours were classified as positive 

examples of the behaviour, more than a quarter were negative examples of the behaviour. 

Specific areas that might be worth focusing training are ‘coordinating the activities of others’, 

‘prioritising’, and ‘identifying and utilising resources’.  

 

NTS have received limited attention in basic and advanced life support training courses [5, 

9]. However, research has demonstrated that NTS such as leadership, team work, and 

communication are positively correlated with CPA management [4, 33, 34]. Therefore, 

updating PALS simulation courses by adding principles and elements of CRM is both 

evidence-based and clinically important [34, 35]. It is also important that feedback is 

provided suggested that behavioural marker systems such as ANTS [23] may provide a way 

to evaluate and provide feedback on performance during both mock and real CPAs. 
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Strengths of this study include the use of a mixed methods research design and a focus on 

NTS. However, a number of limitations must also be noted. The sample size for both phases 

of the study is relatively small, although the response rate (37.1%) is not atypical for research 

studies employing web-based questionnaires [36]. Also, the survey instrument employed is 

not a validated measure. However, it was developed using measures employed by previous 

research studies [8, 10, 18] and piloted prior to distribution, increasing the likelihood that it 

was a valid measure of the variables under consideration. Finally, as participants could opt in 

or out of participation in this study, our final sample may not be representative of the 

population as a whole. For instance, it is possible that individuals who had been involved in 

the unsuccessful management of a paediatric CPA may have been less inclined to participate 

and to discuss this incident and any impact that deficient NTS may have had on the outcome. 

This may have resulted in a representation of CPA management as more positive than is the 

case. However, individuals who were negatively affected by a CPA with a poor outcome may 

also have been more inclined to participate if they had strong feelings that they felt 

comfortable discussing anonymously. 

 

Conclusions 

The low frequency, high-risk nature of pediatric CPAs makes the training of doctors in their 

management difficult yet imperative. CPA survival rates are strongly linked to the training 

and experiences of the doctors responding to the event [37]. The results of this current study 

indicate that Irish pediatric trainees desire a greater degree of training in CPA management, 

in particular as a team leader. This training should that include a focus on the key NTS 

required for CPA management.  
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