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Background A code blue is a medical emergency indicating a patient requiring immediate attention with a
systematic hospital wide response handled in a team based approach. In academic hospital settings, medical trainees
are first responders to code blues. As first responders, a senior resident is required to assume the code blue leader role.
Aim: This study explores what non-technical characteristics define a code blue leader to be a good leader?

Methods The study took place at the Northern Ontario School of Medicine. A qualitative methodology was applied.

Results Ten senior residents were interviewed using semi-structured interviews. Three distinct themes emerged,
namely: individual factors, factors influencing team work and organization factors. Results confirm that residents lack
confidence in leading code blue teams. This feeling is influenced by personal, team and situational factors. Residents
lack training in non-technical skills and as a result feel they don't know how to lead a code blue team and feel they
lack the necessary skills to work effectively in a code blue team, especially under pressure.

Conclusions These data suggest that the lack of devoted training to non-technical skills, influences resident
confidence, comfort, preparedness and functioning of resuscitative teams. Northern Ontario School of Medicine

Background

Code blues are medical emergencies which are handled
in a team based approach and require an effective team
leader. “Code Blue” is a term generally used to indicate
a patient requiring resuscitation or otherwise in need of
immediate medical attention, most often as the result
of a respiratory or cardiac arrest [1]. Every hospital, as
part of a disaster plan, sets a policy to determine which
departments provide personnel for code coverage. In
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theory, any medical professional may respond to a code,
but in practice the team composition is limited to those
who have advanced cardiac life support or other equiva-
lent resuscitation training. Frequently, physicians trained
in anesthesia, emergency medicine and internal medi-
cine are charged with the task of leading these code blue
teams.

Medical trainees are often the first responders to code
blues. Medical trainees view code blue as challenging. In
fact, leading a code blue resuscitation team is one of the
greatest challenges a resident physician can face.[1, 2]
Some of these challenges relate to the ability to work with
a new team in acute circumstances. Often times poor
team dynamics have an impact on personal performance
and patient safety. Team dynamics are mostly influenced
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by team leaders. Research shows that an effective physi-
cian leader has the ability to improve teamwork[3], [4, 5,
6] and patient safety.[7, 8] Furthermore Rosenman under-
lines the importance of interpersonal skills and the ability
to transition effectively as a team leader.[9] Team leaders
are key players in a team, especially under acute circum-
stances. Team leaders help motivate others but also pro-
vide a sense of security for other team members even in
situations where there is very little certainty while simul-
taneously helping to integrate interprofessional medical
teams. Indeed the ability of leaders to evaluate and plan
helps direct others toward a goal and every leader should
have the ability to evaluate situations and make decisions
accordingly.[10].

Code blue teams require a coordinated plan and some-
one who can effectively work with the interprofessional
team in order to manage acute emergencies. The inter-
professional team is typically composed of physicians,
nursing staff, and a respiratory therapist. A senior resi-
dent, as a physician leader is expected to manage, lead
and transfer competencies to the code blue team. Learn-
ers need to remain up-to-date on their knowledge, skills,
and use critical thinking skills in order to delivery high-
quality patient care.[11] Leaders further help nurture
teamwork by integrating the work of physicians, nurses,
and other health care professionals, with the ultimate
goal of improving health care outcomes.[12] According
to Rosenman et al., team leaders provide overall structure
and direction to the team, monitor the task and other
team members’ activities, coach team members as appro-
priate, and occasionally perform necessary hands-on
patient care.[9] Interpersonal skills are essential in help-
ing with conflict management but a team leader must
also be a good communicator and collaborator. Research
shows that team leaders are critical to a team and directly
impact team performance and patient care. [13, 14] As
such team leaders should be able to foster successful
teamwork and allow team members to unlock their full
potential and unique capacities.[15] While code leaders
foster a culture of shared trust and respect, they must
also create an environment where other interprofessional
and team members feel encouraged to openly and effec-
tively share ideas and contribute their expertise.

Team leadership behaviours are influenced by a num-
ber of factors including patient medical condition and
stability, characteristics of team members (i.e. experi-
ence level, familiarity ), and environmental status (acute
settings, uncontrolled conditions vs. controlled, stable
conditions).[9] Team leadership becomes even more crit-
ical under uncertain and time-pressured conditions.[16]
Leaders should be approachable, collaborate and pro-
vide direction to the remainder of team members even
under critical or time-pressured conditions. Rosenman
et al. (2016) point out that leadership is functional.[9]
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This suggests that a team leader assigns team members
tasks and directs other team members when tasks are
inadequately handled or not accomplished. As such, team
leaders constant monitor other team members and tran-
sition from task to task effectively and efficiently while
simultaneously coaching and integrating all team mem-
bers in a task.

Code blue teams involve people of different training
and skill sets. Leaders should possess behaviours that
promote team cohesiveness, inspire and enable others
to act effectively while putting forward their best abili-
ties while possessing skills to help identify conflicts and
help mitigate team harmony, especially under acute,
time-pressured, situations. [9], [17, 18, 19] Through their
ability to inspire and empower other team members,
leaders are able to actualize group potential and help fos-
ter action-driven behaviour but also enable others to take
responsibilities.[9], [17], [19].

Leadership skills become even more important when
collaborating with interprofessional healthcare teams
which is a competency expected of medical learn-
ers across the education continuum;[20], [21], [22] but
attaining such proficiency is remarkably difficult. Despite
the importance of leadership skills especially in uncer-
tain, time-pressured conditions, dedicated leadership
education is rarely part of a medical training program.
There is an assumption that these competences can be
acquired naturally without dedicated time to teach them
and train learners.

In the past, medical educators and clinicians believed
that medical trainees should only be taught technical
skills in order to enable them to become effective code
blue team leaders. Over the years, through direct obser-
vation and code blue debriefs, it became evident that
trainees face challenges in assuming the role of a code
blue leader despite successfully obtaining technical skills
(knowledge of ACLS algorithm, skills to intubate, per-
form CPR). It has become evident that non-technical
skills are equally important in becoming good leaders.
Non-technical skills include, namely: (i) the ability to lead
a team that can function together, (ii) a collaborator, (iii)
a listener, (iv) a good communicator and (v) team player.
[23], [24], [25] In order to understand the experiences
and challenges in leading a code blue, former graduates
of the internal medicine residency program at Northern
Ontario School of Medicine University (NOSM U) were
interviewed. The aim was to identify gaps in non-techni-
cal skills and ways to improve the education and training
of residents in becoming effective code blue team leaders.

Specifically (a) what are the non-technical characteris-
tics of a good code blue leader? (b) what are the experi-
ences of code blue leaders? (c) what factors are perceived
by senior internal medicine residents to influence the
functioning of code blue teams?
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Methods

Perspectives and experiences of internal medicine resi-
dents at NOSM U, a Canadian University, were assessed
in order to explore leadership skills and behaviours using
a qualitative methodology. This study was grounded
in a constructivist research paradigm, which acknowl-
edges that knowledge is co-constructed through experi-
ences and social interactions. Individual semi-structured
interviews facilitated deeper discussion of more com-
plex questions allowing participants to share detailed
accounts of perceptions of their experiences, interpre-
tations and perspectives of their code blue experiences.
By embracing a constructivist approach, the study aimed
to capture the nuanced and subjective realities of senior
medical residents, recognizing that leadership develop-
ment is shaped by personal and contextual factors.

Instruments Interviews with residents were carried out
using a semi-structured format and were conducted only
once. Interviews were either in-person or through zoom.
Interviews lasted from 30 min to an hour. Interviews were
recorded. The study data is stored on a hard drive. It is
password protected and therefore has an audit trail and
can be confirmed.

Data availability The datasets generated and/or anal-
ysed during the current study are not publicly available
due to reasons of confidentiality and sensitivity. However,
data are available from the corresponding author on rea-
sonable request. All data are securely stored in controlled
access data storage at the Northern Ontario School of
Medicine University.

Ethics approval and consent to participate The study
obtained Research Ethics Approval through NOSM U,
Research Ethics Board file number 6021198. This research
was conducted in full compliance with the Declaration of
Helsinki. Written informed consent was obtained from all
participants before participation in the study.

Setting The study took place at NOSM U, at the two
main campuses: Health Sciences North (HSN), in Sud-
bury, and Thunder Bay Regional hospitals (TBRH), in
Thunder Bay. HSN and TBRH are teaching hospitals affili-
ated with NOSM U and have a total of 454 and 395 beds
respectively. Internal medicine residents at both sites are
expected to have obtained Advanced Cardiac Life Support
(ACLS) certification prior to residency and to renew cer-
tification as necessary. The ACLS is a resuscitation course
which uses simulation-based learning strategies to teach
and review intervention of cardiopulmonary arrest or
other cardiac-related emergencies. Senior internal medi-
cine residents (SIM) in their post-graduate year 2 and 3
are expected to lead code blues and manage code blue
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teams effectively. There is a monthly schedule and SIM
are assigned as code blue leaders sporadically throughout
the month.

Typically from 9:00 am to 5:00 pm, Monday through to
Friday the code blue team includes: (1) at least 2—3 resi-
dents, a senior resident leading the code blue team and
1-2 junior residents to help with CPR and help with the
code, (2) a respiratory therapist, (3) 3—4 nursing staff, (4)
the most responsible physician, (5) an anesthesia resident
or staff member and most times (6) a Critical care staff
physician.

After 5:00 pm, the code blue team has 2—3 nursing staff
and typically only one resident which is the SIM and a
respiratory therapist. On holidays and weekends, the
code blue team has 2 nurses, a SIM, a respiratory thera-
pist and sometimes an emergency staff physician or criti-
cal care physician.

Design and data collection Qualitative exploratory
methodology was chosen to explore participants’ (SIM)
perspectives and expectations derived from their experi-
ences. Using purposive sampling current SIM and recent
graduates from 2022 until 2024 from NOSM U were
contacted via email which outlined study details. Writ-
ten informed consent was obtained from all participants
prior to inclusion. A total number of 18 residents were
contacted and 10 SIM residents volunteered agreed and
were recruited in the study.

Participants were invited to undergo semi-structured
standardized interviews using an interview guide of
open-ended questions (appendix). In person or virtual
interviews were held on a one-to-one basis and took 45
minutes to one hour to complete. All interviews were
tape recorded and transcribed verbatim in order to limit
potential note taking errors. [26] Interview questions
(appendix) were aimed at understanding team leader-
ship and team work. In particular, assessing the dynamic
nature of the team leaders and their non-technical skills.

Study duration The qualitative study took five to six
months to complete.

Analysis Transcripts were analyzed using framework
analysis. The data was examined for patterns and shared
meaning of data which were then categorized into ‘the-
matic’ codes. Through this process the researchers identi-
fied key themes and concepts which were used to develop
‘thematic’ codes. Transcribed interviews were descrip-
tively coded by two independent reviewers. A coding tem-
plate was developed after coding an initial set of interviews
and this template was later used to code the remaining
transcripts. A thematic analysis of the codes was con-
ducted in order to create a summary report. Once all the
codes were generated they were compared and reviewed.
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Disagreements between the two independent coders were
reviewed by a third researcher, who facilitated discussions
to reach a consensus.

Results In total 10 interviews were conducted. 60% of
the participants were males and 40% were females. Seven
participants had either completed the NOSM U internal
medicine residency program and three participants were
in their post graduate year 3 of training. Nine participants
were Canadian medical graduates and one was an interna-
tional medical graduate.

Three distinct themes emerged from the interviews.
These related to individual factors, situational factors and
factors influencing team work.

Individual factors

Participants expressed a number of negative and posi-
tive emotions relating to their experience with code
blues. SIM felt anxious, uncertain, embarrassed and fear-
ful when arriving to a code blue and throughout code
blues. Other SIM felt awkward, scrutinized, unequipped,
unwelcomed and angry during code blues for not always
knowing what to do during the resuscitation.

“To me, Code Blues are scary and awkward, 1 feel
that I don’t know what to do and lack the clinical
knowledge and practice” (Internal Medicine Post-
graduate resident Year 3)”.

SIM, unanimously felt that they had received very little
mentorship or guidance by staff members. They felt it
would have been beneficial to work more closely with
staff members as leaders of code blue. They thought they
would have gained more confidence if staff physician, if
present, would have allowed them to lead the code blues
with them providing support and guidance.

SIM felt these feelings of insecurity were compounded
when they were faced with complex patients, patients
with unclear resuscitation status, patients with prolonged
hospitalizations and patients who lacked documenta-
tion of their hospital course. If SIM had had prior clini-
cal encounters with patients, they felt more at ease when
leading the code blue on that patient.

Prior experience leading code blues directly impacted
residents when faced with the challenging of leading a
code blue. In fact, the lack of code blue experience neg-
atively affected resident’s confidence when arriving to
a code blue setting. Participants felt that the challenge
of leading code blues and trying to manage a code blue
team was inversely proportional to SIM’s experience and
training.
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When you haven'’t led a code blue and suddenly after
six months from the time you completed your ACLS
you are delegated to lead one, it is a scary situation.

Residents also underlined the cognitive burden when
attending code blues. They believe this may be due to
infrequent exposure to code blues, impacting on their
experience and uncertainty when leading code blues. On
a whole, residents felt that ACLS training was somewhat
helpful but not sufficient.

“ACLS is helpful but I did practice leading a code
until almost 5 months later and felt lost (Internal
Medicine Postgraduate resident Year 3)”

“Working with new code blue teams is sometimes
challenging and crowd control is not easy.”

Situational factors outlined in the interviews included:
(i) location of the code blue, (ii) available resources and
environment, (iii) Timing of the code blue.

Location

Participants felt that location of the code makes a dif-
ference with respect to the overall team function of a
code blue. ‘Some areas of the hospital are difficult to get
to’ and this impacted the arrival time of the code team.
Room space plays a role on the code blue. For exam-
ple, patients in multi-patient rooms with limited space
makes it challenging for the code blue team to bring in
the crash cart and the code blue leader to lead the code.
Similarly, patients who are bed-spaced into a hallway cre-
ates challenges for the code blue team. For these patients,
code leaders need to be mindful of privacy issues but
also ensure that the team stays focused and crowds are
controlled.

Available resources and environment

The type of resources available impacts the function of a
code blue team, in particular affecting the leader. In fact,
SIM felt that ‘trying to lead a code on a patient who is
physically in the main entrance of the hospital where
resources are limited is a nightmare’ It is easier to assign
tasks to the team and lead code blues when patients are
in private rooms. Similarly if ‘we need to draw blood,
blood tube collection vials are easily available on a unit,
unlike in a hallway or in a crowded main entrance’

In fact, patients in room are better monitored during
code blues. ‘A patient in a room has a monitor which can
be temporarily used while setting up the code monitor
and defibrillator whereas for bed spaced patients this is
impossible’ Also when a patient is lying in bed, it is easier
to place the code board beneath him/her and immedi-
ately start chest compressions whereas patients who code
in a cafeteria, hallway this is more challenging. All this
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impacts team dynamics and the ability to lead the code
blue as a good leader.

Although rare, when multiple code blues are simul-
taneously occurring, resources for the code blue team
become extremely limited. The crash cart is kept in a dif-
ferent location than its usual place on the unit. A second
code blue team is activated and this team is smaller with
fewer members (a second SIM and usually 1 nurse, a sec-
ond respiratory therapist).

“l had to run a second code blue with virtually no
help-I had one nurse and a respiratory therapist
which I was using to help with chest compressions.
Luckily an anesthesia resident also came to help
with airway management.”

SIM felt that large open uncontrolled spaces such as
hallways, radiology department or crowded areas are
the most challenging and scary. They felt that you ‘can’t
control what is going on’ There are a lot of people and
everyone is speaking over each other. In fact they felt it’s
difficult for a code leader to keep the team together.

“I remember some code blues on surgical wards,
some of the staff weren’t as familiar with code blue.
It could get chaotic with 10-20 people in the room,
everyone is looking around not sure what to do.
Hard to get the group focused and running an effi-
cient code blue”

Timing of the code blue

The day of the week and time of day impacts a code blue
team. In fact, time of day and day of week makes a dif-
ference in code blue team composition and the func-
tionality of a code blue. Typically from 9:00 am to 5:00
pm, Monday through to Friday there are plenty of people
around to help with a code blue. Whereas with less mem-
bers available to support the code team, the function and
dynamics of the code blue are different. During the day
hours, residents felt they received more guidance, teach-
ing and support when at code blues. On the contrary,
SIM felt that ‘fewer people were around to help with code
blues which makes it challenging to lead a code, espe-
cially in your first month transitioning from a junior resi-
dent to a senior one with no prior experience leading a
code. You need to depend on your code blue team and
if that is a skeleton, it is challenging to lead a code blue
team’

Team dynamics and communication

Code blue teams vary in skills sets and expertise. One
of the most important factors is team composition and
ensuring that there is at least one person who can lead
a code blue. Prior history of working experiences with
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people on the code blue team impacts the function of
the code blue team. In fact, SIM felt “if one has already
worked with a code blue nurse or respiratory therapist
in the past, they will know their names and this will help
with communication and the flow of the code blue” Com-
fort level among team members working within a partic-
ular code blue team makes it easier to work together and
this further impacts the code blue leader’s effectiveness.

Communication plays an important role on team func-
tion. On arrival to a code blue, a team leader should let
everyone know that he/she is leading the code. He or she
must establish roles on the code blue team. Establishing
a code blue leader is important for team dynamics. At
times when a code blue leader does not identify him/her-
self, team members may become confused and not know
who is leading the code.

The type of communication used in code blues influ-
ences the team members and the dynamics of the team.
For example closed loop communication in addition to
addressing members of the team by name helps delegate
roles and helps to keep the code blue and the workflow
organized. [27] On the other hand, bad communication
or lack of clear communication creates confusion and
increases anxiety levels among code blue team members.
A code blue leader who does not adopt closed loop com-
munication makes the code blue team very dysfunctional
and may impact patient outcome.[27]

“When people are new and don’t have code experi-
ence they often don’t use closed loop communication
so it’s harder to determine who has what role when
closed loop communication is not being used you
don’t know who's carrying out your orders or if they
are being carried out at all”

As a code blue team leader it is important to arrange and
lead debriefing sessions post code blues. In fact, debrief-
ing is an essential part of a code blue.[28]—[29] Residents
felt that timely discussion of a code blue adds to team
bonding but also fosters personal learning and growth
and improves teamwork. Residents described their
experiences as negative as most of the code blues they
attended, there was seldomly a debrief post code blues.

“Only one debrief, and that was after a really bad
outcome. There were a lot of emotions running high,
the nursing staff and other team members wanted
to debrief and the staff was in attendance as well.
I think it was really helpful for everyone to decon-
struct the whole situation, but that was the only
time that happened.”

Lack of debrief negatively impacts learning and
growth for the code blue teams.
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Discussion

Our study shows that effective management of patients in
cardiac arrest requires a combination of personal knowl-
edge and skills, team competencies and understanding
situational factors. Required competencies of a code blue
leader include the individual factors, timing and loca-
tion of code blues, available resources and team dynamic
skills to support the collective efforts of team members in
order to deliver optimal patient care during code blues.

The aim of this study was to explore the resident expe-
riences with leading code blues. Our study results suggest
that residents lack the skills and confidence to lead code
blues. This is attributed to predominately lack of non-
technical skills including good communication, leading
and working with a code blue team and understanding
the environment and organizational factors. The study
highlights the importance of non-technical skills on code
blue teams and leaders. Results suggest leaders with good
non-technical skills have more confidence when in a
team environment, are better able to guide a team under
pressure and overall are better leaders. This is supported
by a previous study which found that non-technical skills
redefine surgical success under pressure and enable lead-
ers to lead with confidence, and manage stress.[30] These
are all skills that extend beyond just knowledge. Similar
to surgery, code blues are high stress environments that
require the knowledge of technical skills but equally
important are non-technical especially for a code blue
leader.

Our results indicate that residents often feel unpre-
pared to lead code blues due to gaps in their non-tech-
nical skills such as communication, leadership, and
environmental awareness. This lack of preparedness
leads to decreased confidence in their ability to effectively
manage the code blue team under pressure, which ulti-
mately affect patient care.

One potential solution to address the gaps identified
in this study is the implementation of simulation-based
training programs are increasingly used to help resi-
dents practice leading code blues in a controlled, low-
risk environment. These simulations expose residents to
high-pressure scenarios without the risk of patient harm.
However, our study suggests that despite these efforts,
residents continue to feel unprepared, indicating that
simulation alone may not be sufficient. To address this,
simulation scenarios should not only focus on technical
skills but also provide opportunities for residents to prac-
tice communication, leadership, and stress management
in a realistic, high-pressure context.

Additionally, implementing mandatory debriefings
after code blue events may also be beneficial to our resi-
dents. These debriefings provide an opportunity for
residents to reflect on their performance, discuss chal-
lenges, and receive feedback from staft physicians. Some
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hospitals have already incorporated debriefing sessions,
which have proven effective in enhancing both techni-
cal and non-technical skills, improving communication,
reducing stress, and boosting team confidence.[9], [31].

Consideration of leadership roles in code blues at
academic institutions

The findings of this study raise the question of whether
it is always appropriate for residents to lead code blues,
especially if they feel unprepared. In some healthcare
settings, experienced physicians, such as attending phy-
sicians or fellows, take the lead during code blue events,
thereby reducing stress and pressure on residents. Given
the results of our study, it may be worth reconsidering
whether residents should be assigned leadership roles in
these high-stress situations or if more experienced team
members should take charge to ensure optimal patient
care. Further research is needed to explore the impact
of different leadership models on team dynamics and
patient outcomes during code blue events.

Practical implications

This study has several practical implications for improv-
ing personal performance, team collaboration and situ-
ational awareness during code blues, ultimately reducing
cognitive load for residents. The results support the
incorporation of formal, non-technical skills training into
the postgraduate medical curriculum. This could help
address challenges such as limited exposure to code blue
events, foster better team collaboration, and enhance res-
idents’ troubleshooting abilities. By integrating non-tech-
nical skills into the curriculum, residents can be better
prepared to lead in high-pressure situations. These study
results can be applied to various educational settings and
institutions.

Limitations

While this study provides valuable insights into the chal-
lenges faced by residents in leading code blues, it has sev-
eral limitations. The sample size may not fully represent
the diversity of experiences across different residency
programs, and the self-reported nature of the data could
introduce response bias, as residents who have faced
challenges might be more likely to participate. Future
studies should aim for a larger, more diverse sample and
include objective performance measures, such as direct
observation during code blue simulations. Furthermore,
the cross-sectional nature of this study limits our ability
to establish causal relationships between residents’ per-
ceived lack of non-technical skills and their actual perfor-
mance during code blue events.
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Conclusions

This study highlights the significant impact of non-tech-
nical skills on improving personal performance, team
collaboration, and situational awareness during code
blue events. By reducing cognitive load for residents,
structured training in these skills can enhance decision-
making and leadership in high-pressure situations. The
findings support integrating formal non-technical skills
training into postgraduate medical education, addressing
challenges such as limited exposure to real-life emergen-
cies and the need for effective team coordination. Imple-
menting such training across various educational settings
and institutions can improve patient outcomes and resi-
dent preparedness for emergency scenarios.
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