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Abstract

Background: Cardiac arrest is a life-threatening condition where the
outcome depends critically on immediate interventions through basic
and advanced cardiopulmonary resuscitation. The quality of these
interventions depends on the CPR team's performance, which itself is
determined by how the team forms. Therefore, this study was
conducted to understand cardiopulmonary CPR team members'
experiences of team formation and its influencing factors.

Methods: This qualitative study used conventional content analysis in
Iran over a 14-month period (December 2023 to January 2025). The
study population included all members of cardiopulmonary CPR teams
at Guilan University of Medical Sciences-affiliated hospitals. We used
purposive sampling and continued recruitment until data saturation
was achieved after 18 interviews with 18 participants. Semi-structured
interviews were conducted, and data were analyzed using MAXQDA
20.

Results: Data analysis led to the identification 2 main categories —
with 6 subcategories, including the membership method (mandatory
membership, voluntary membership, incidental membership) and
selection criteria (ability criteria, contractual criteria, no specific
criteria).

Conclusions: The composition of CPR teams ranges from volunteers
and motivated individuals to those with mandatory membership, so that
if the “membership method” of the members is voluntary and
noncoercive and the selection of members is based on specific
competency criteria, the team's performance is more likely to be
effective.
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Introduction

Sudden cardiac arrest is a leading cause of death in many
parts of the world, and as of 2016, heart disease remained the
leading cause of death in the United States. Each year, 350,000
to 450,000 people in the United States and 700,000 in Europe
suffer from cardiac arrest.'?

In Iran, 80% of deaths are due to cardiovascular disease.’
Regardless of the cause, the outcome and consequences of
cardiac arrest depend heavily on the provision of immediate

and effective interventions called basic and advanced cardiac
life support measures; one of the main components of heart life
support measures is cardiopulmonary resuscitation.*

Despite ongoing scientific revisions to the CPR guidelines,
only 6-9% of patients survive cardiac arrest.> Statistics from
Iran show that the mortality rate in cardiopulmonary
resuscitation is greater than 90%, and the hospital discharge
rate is less than 7%; advances in recent years have increased
the chances of survival after CPR, but survival rates remain
low.6-8

Improving outcomes for patients undergoing CPR — in
other words, improving its quality — is particularly important
in care guidelines. Because the quality of CPR affects the
chances of its success in preserving patient survival, strategies
to improve the quality of CPR are essential, as are improving
survival after cardiac arrest; survival from cardiac arrest
requires the coordinated efforts of multiple individuals as a
team, with different skill sets, who may have little prior
experience working together.*

The World Health Organization emphasizes that team
structure, dynamics, and leadership significantly impact
performance.’ Specifically, structural diversity (in terms of size
and psychological composition), team processes and dynamics
(concerning issues arising during teamwork), and leadership
style prove particularly influential. In healthcare systems where
professionals from diverse disciplines collaborate, even minor
errors in team performance can substantially impact individual
and community health outcomes, underscoring the critical
importance of teamwork.'® Effective teamwork is essential for
patient safety, particularly when team members clearly
understand their responsibilities, as this reduces medical errors.
Traditionally, physicians, nurses, and other healthcare
professionals have worked in isolation. Despite recognizing
teamwork's importance, most clinical units continue to operate
as collections of separate professions. In practice, team
members seldom train together, originate from distinct
disciplines with differing educational backgrounds, and
frequently lack foundational teamwork skills.!!

In-hospital cardiac arrest (IHCA) constitutes a complex
clinical process where in CPR team members often lack prior
collaborative relationships. In such emergencies, success
hinges not on individual performance but on the coordinated
interactions of multiple team members within the system.'?
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During CPR, multidisciplinary healthcare professionals must
collaborate seamlessly: physicians assume leadership, guide
resuscitation efforts, and formulate treatment plans; nurses
perform cardiac compressions, administer medications, and
operate defibrillators; while anesthesia technicians manage
airway control and ventilation.”> CPR represents a critical
scenario demanding effective physician-nurse teamwork to
execute multiple coordinated interventions rapidly for patient
survival. % The American Nurses Association identifies
interprofessional collaboration among all care team members
as an essential competency for clinical effectiveness.!?

Poor teamwork during resuscitation jeopardizes patient
safety and leads to suboptimal team performance and
outcomes. Studies have shown that higher teamwork scores are
associated with faster defibrillation, and approximately 50% of
errors during trauma resuscitation are directly linked to
teamwork failures and leadership breakdowns. !¢

In today's healthcare environment, teams have become an
indispensable part of the workforce, enabling organizations to
achieve more. While extensive research has been conducted to
enhance team effectiveness, most studies overlook the dynamic
and inherent aspects of real-time team performance. In reality,
healthcare teams—such as CPR teams—are highly fluid, with
members continuously joining and departing.!?

The quality of cardiopulmonary resuscitation directly
depends on the performance of CPR team members and how
the team is formed. Therefore, this study aimed to understand
the team formation phase from the perspective of CPR team
members.

Materials and Methods

This qualitative study, employing conventional content
analysis, was conducted over a l4-month period from
December 2023 to January 2025 in government hospitals
affiliated with Guilan University of Medical Sciences. The
research settings included three general hospitals and one
specialized cardiac center. To ensure maximum variation, we
collected samples from different departments across all four
centers and used the Consolidated Criteria for Reporting
Qualitative Research (COREQ) checklist to ensure quality.
Content analysis was selected as the methodological approach
for interpreting context-based data. Specifically, we employed
the Elo and Kyngds method, which is particularly suitable for
studying phenomena with limited available information. In this
study, the Lincoln and Guba’s criteria were used to address
trustworthiness.'® The researcher made an attempt to increase
the credibility of data by conducting in-depth interviews,
making adequate interaction and cooperation with the
participants, collecting credible data, and asking the
participants to confirm the data. To increase the dependability
of data in this study, an attempt was made to explain all study
procedures so that the readers would make a correct judgment.
To elevate the confirmability of the data, the researcher
submitted the transcriptions, codes, categories, and
subcategories to the other research members to confirm the
coding process. To enhance the transferability of the research
findings, an effort was made to make it possible for others to
follow the research trend and characteristics of the study
population by providing precise explanations about the
research process and activities performed during the study.
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The participants comprised all members of the CPR team,
including physicians, nurses, anesthesia experts, and residents.
We selected eligible participants who met the inclusion criteria
from various departments to ensure maximum diversity in
clinical experience, gender representation, and professional
roles within CPR teams. The inclusion criteria required
participants to: (1) be members of CPR teams at government
hospitals affiliated with Guilan University of Medical Sciences,
(2) have clinical experience in cardiac arrest management, (3)
be actively involved in CPR operations, (4) demonstrate
willingness to communicate effectively, (5) possess ability to
articulate their experiences and perspectives, and (6)
voluntarily participate in the study.

We employed purposive sampling, continuing recruitment
until reaching data saturation - the point at which no new or
relevant data emerged from additional interviews!. In
qualitative research, saturation represents the primary
determinant of sample size. This study achieved saturation
after conducting 18 face-to-face, semi-structured interviews.

All interviews were conducted by a nursing PhD candidate
with specialized qualitative research training and 20 years of
practical experience in hospital CPR teams. Interviews took
place in private, quiet settings at times and locations selected
by participants to maximize comfort and confidentiality. We
obtained written informed consent prior to each interview,
emphasizing participants' rights to pause or withdraw at any
time. Following each interview, we conducted preliminary
analysis before proceeding with subsequent sessions to
progressively deepen our understanding of participants'
experiences. Using a semi-structured interview guide informed
by Tuckman’s stages of teamwork (1965), we focused
specifically on the ‘Forming’ stage to explore team
establishment dynamics. Core open-ended questions included:
“Could you describe how you joined the CPR team?”
(addressing initial member integration) and “How does your
work typically begin when team members assemble?”
(examining early team interactions). Throughout the
interviews, we incorporated exploratory follow-up questions to
further examine participants' beliefs and experiences.

As soon as each interview was completed, we transcribed
the audio recordings verbatim using Microsoft Word, and then
analyzed the transcripts using MAXQDA 20 software. The
analysis started with several reviews of the interview
transcripts. Data analysis was performed in the following steps:
open coding, indexing, grouping, categorizing and abstracting.
Accordingly, through the analysis process, the analysis units,
which can be analyzed and coded, were selected from the
interviews, and were categorized into smaller units, including
the meaning units, the codes (which include the title of coding
for the meaning units), the categories (which include a group of
content with meaning and conceptual commonality), and the
main category.

Results

Eighteen participants (10 females and 8 males) aged 25 to
55 years were enrolled in the study. Their work experience
ranged from a minimum of 2 years to a maximum of 26 years
(Table 1).



Table 1. Characteristics of the participants

Participant  Age (years) Gender Occupation Experience (years) Interview Duration (minutes)
Cod 1 50 M Nurse, Clinical Instructor 25 55
Cod 2 52 F ICU Nurse 26 47
Cod 3 36 F Cardiac Nurse 17 35
Cod 4 53 F Anesthesia expert 17 42
Cod 5 25 M Emergency Nurse 2 45
Cod 6 38 F Clinical Supervisor 19 35
Cod 7 39 M Cardiac Resident 5 56
Cod 8 38 M Anesthesia expert 18 55
Cod 9 45 M Clinical Supervisor 20 45
Cod 10 55 M General physician 20 30
Cod 11 28 F Emergency nurse 5 40
Cod 12 53 M physician Emergency 23 42
Cod 13 44 M Clinical Supervisor 24 33
Cod 14 30 F Surgical department nurse 13 40
Cod 15 48 F physician Emergency 12 33
Cod 16 43 F Critical Care Unit Head Nurse 10 35
Cod 17 31 F Cardiac Resident 2 38
Cod 18 51 F Emergency Department Head Nurse 17 30

Data saturation was achieved after 18 interviews, with no
new codes emerging. The interviews lasted between 30 and 56
minutes. The stage of teamwork formation, as perceived by the

cardiopulmonary CPR team members, were categorized into
three main categories and nine subcategories (Table 2).

Table 2. Categories and subcategories of how the CPR team is formed

Main categories Subcategories
Mandatory membership
Membership method Voluntary membership

Incidental membership

Selection criteria

Ability criteria
Contractual criteria
No specific criteria

1. Membership method

One of the main categories of how teamwork is formed in
cardiopulmonary CPR teams is the “membership method” of
CPR team members; the dimensions and characteristics of the
concept of the “membership method” are ‘“mandatory
membership”, “incidental membership”, and “voluntary
membership”. The membership method of CPR team members
varies on the spectrum of team member formation, from
selection in the form of mandatory membership to voluntary
membership of team members.

1.1 Mandatory membership

In the experiences of some participants, their entry into the
CPR team was mandatory, and they did not have any
involvement or opinions about it; thus, Participant Number 3,
who is a nurse in the internal cardiac department, did not ask
about the desire to join the CPR team and the mandatory
selection of members without considering their physical
problems by the nursing office, pointed out and said:

“...the supervisor identifies the team members at the
beginning of the shift, and they do not ask our willingness for

this purpose. For example, the nursing office told someone in
our department that ‘you are a code’. That person said, ‘I am
not a code; I have a physical problem. Why do they say my
name at all?”

Participant 4, an anesthesia expert, stated: “Anesthesia
technicians were assigned to the CPR team based on hospital
needs, but no one inquired about our willingness to join this
team.”

1.2 Voluntary membership

In the experiences of some participants, “voluntary
membership” is one of the concepts of how to become a
member of cardiopulmonary teams; in some centers, before a
person's name is written as a member of the hospital's
resuscitation code, they consult with him/her on this matter,
and this issue itself can be effective in motivating the person to
update themselves scientifically and, as a result, have better
performance in teamwork.

Participant No. 1, a nurse member of the CPR team and a
clinical instructor of cardiopulmonary resuscitation, noted the
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consultative choice and the absence of compulsion to become a
member of the CPR team and said:

“For example, today, when I am a nurse in the internal
cardiac department, I may also be a member of the
resuscitation code team, but usually there is coordination, and it
is not the case that members are chosen by force.”

1.3 Incidental Membership

The concept of “incidental membership” in the team is one
of the dimensions of the "membership method" of CPR team
members, meaning that we may encounter incidental members
of the CPR team during resuscitation for various reasons, such
as the participation of all shift personnel in resuscitation cases.
Participant No. 4 noted the lack of complete identification of
the members of the CPR team and the possibility of changes in
the monthly resuscitation plan and the participation of all
nurses present in that shift in resuscitation:

“Now, it is formally clear who is on the CPR team on each
shift, but if needed, others will come and help. I only know the
personnel in the emergency room; I do not know the other
personnel. However, the nurses on the shift all participate in
that resuscitation.”

Participant No. 5, a cardiac emergency nurse, said
regarding this: “When CPR is performed in our department, I
also participate in it. "Participant number 3, regarding
“incidental membership” in the CPR team, noted the variability
of team members and the lack of sufficient knowledge of each
other and said, “... we do not know about the colleagues who
are in that code; because the hospital is large, the number of
colleagues is large, and the number of people in this hospital is
diverse.”

2. Selection criteria

One of the main categories of how teamwork is formed in
cardiopulmonary CPR teams is the concept of "selection
criteria" for members, whose dimensions and characteristics
include "ability criteria", "contractual criteria", and "no specific
criteria". The criteria for selecting members of the
cardiopulmonary CPR team are in the form of a spectrum, with
one end of the spectrum considering the "ability criteria" of
members, where the ability of members includes physical
ability (strength and endurance for effective cardiac
compressions), scientific and technical ability (knowledge and
skills for proper CPR execution), and personal attributes
(composure under pressure, responsibility, and dedication), and
at the other end of the spectrum, there is the concept of "no
specific criteria", where owing to structural limitations, no
specific criteria are considered for selecting members of the
cardiopulmonary CPR team.

2.1 Ability criteria

The concept of "ability criteria" refers to the evaluation of
functional and physical abilities, personality, experience, and
work history when selecting CPR team members. When these
characteristics are considered, the resulting team demonstrates
efficient performance and successful teamwork, leading to
satisfactory resuscitation outcomes regardless of success or
failure.

2.1.1 Physical Ability:
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Participant No. 1 stated:

"The reason I was selected was because the hospital
conducted performance reviews. Given my proactive attitude
and sufficient motivation, I joined the CPR team. We don't
evaluate members' ability to perform cardiac massage in terms
of compression depth and rate."

Participant No. 12, the physician and team leader, stated:

"We do not assess members' quality at all for their ability to
perform cardiac massage in terms of pushing hard and fast,
because the majority of our hospital staff are women. We must
ensure there are two people in each shift with adequate physical
strength for effective compressions."

Participant No. 3 added:

"The CPR team members are not evaluated for physical or
scientific fitness. I once witnessed a case where a woman came
to perform massage despite lacking the physical ability. I had
to say, 'Madam, please change your position.'" Unfortunately,
they only focus on completing the resuscitation roster."

2.1.2 Scientific and Technical Ability:

Participant No. 6 emphasized the importance of practical
experience:

"Here, I would pair a less experienced nurse (with 4-5 years
of experience) with a more experienced nurse. However, this
experience level remains insufficient as they've witnessed few
actual resuscitations."

Participant No. 15 noted:

"Personnel graduating now lack essential knowledge.
Societal motivation has significantly declined. For example,
consider this scenario: CPR team members are selected based
solely on experience without scientific or physical evaluation.
The system should encourage voluntary participation in
resuscitation training."

2.1.3 Personal Attributes and Psychological Ability:
Participant No. 1 further noted:

"The second requirement is maintaining composure during
practice. A CPR team member must possess specific qualities
in appearance, knowledge, and personality."

Participant No. 11 emphasized:

"Maintaining composure during resuscitation is essential. A
CPR team member must demonstrate exceptional qualities in
appearance, knowledge, and personality. There were instances
when clinic physicians would entrust us with entire CPR
procedures due to their confidence in our abilities. This
responsibility motivated us to perform beyond expectations—
not simply following orders, but working with genuine
dedication. The passion for this work is absolutely vital."

Participant No. 16 stated:

"In our special department where families aren't present,
our conscience must guide us to treat patients like family.
Some staff who've lost parents say, 'Let me stay — maybe
resuscitation will succeed." We have diverse colleagues: some
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differ in scientific knowledge, others in emotional capacity, and
others in religious beliefs and conscience."

Participant No. 4 noted:

"Many lack patient responsibility. For example, when a
colleague is too hasty in applying the AMBU, they actually
hyperventilate the patient by doing so."

Participant No. 5 stated:

"

.. I get very confused during resuscitation, and this
confusion has always been less, but in general, I am bothered
by tense atmospheres, and perhaps this is because I am a very
emotional and sensitive person."

2.2 Contractual criteria

The concept of contractual criteria is one of the dimensions
of the concept of criteria for selecting members of the CPR
team, meaning that, on the basis of university guidelines and
the needs of the hospital, the members and their types of duties
are determined. Therefore, on the basis of university
guidelines, the members of the team massage group are
selected from special departments.

Participant No. 2, an ICU nurse who referred to the
existence of university guidelines in this regard, described the
selection of ICU personnel as the cardiac massage group:

"Since the ICU is part of the resuscitation group, we are
part of the hospital's compression or resuscitation group. It is
part of the university guidelines that personnel from special
departments must be part of the resuscitation group."

Participant No. 8, an anesthesia expert with 18 years of
experience in the emergency department, explained the
selection based on hospital needs:

"According to the needs of the hospital, the anesthesia
experts were part of the resuscitation group, and since it suited
my shifts, they assigned me to the resuscitation group."

2.3 No specific criteria

The concept of "no specific criteria" is one of the
dimensions of the concept of criteria for selecting CPR team
members, meaning that the selection of CPR team members
may be without specific criteria. Here, owing to structural
constraints, no specific criteria are considered for selecting
CPR team members. In this case, the CPR team may be
composed of people who lack the ability to work as a team, and
as a result, the CPR teamwork will likely fail.

Participant No. 18 pointed out the structural constraints for
considering specific criteria in selecting CPR team members
and said that the goal is more to fill the monthly schedule:

"The selection of CPR team members depends on the
hospital's structural space. For example, in Razi Hospital, you
cannot select more than two people from a department because
the performance of that department itself will be affected. But
as far as [ know, not much attention is given to the selection of
members and the following points, and they pay more attention
to filling the schedule."

Discussion

Unlike existing studies that primarily focus on the
challenges of cardiopulmonary resuscitation,?’ this research
adopted a qualitative and exploratory approach to examine
CPR team members' experiences regarding the team formation
phase in academic medical centers.

Teamwork is traditionally described based on classical
systems theory, which identifies three key components: team
inputs, team processes, and team outputs. Specifically, team
inputs consist of (1) the characteristics of tasks to be
performed, (2) the contextual elements of the work
environment, and (3) team members' attitudes in team
situations.?! In this study, “membership method” and “selection
criteria” represent key team inputs. When these inputs are
properly established, the team can effectively navigate team
processes to achieve optimal outputs - specifically, successful
outcomes in cardiopulmonary resuscitation.

The “membership method” for CPR teams varies from
“mandatory membership” to “voluntary membership.” Notably,
most participants in this study reported that administrators did
not consult them about their willingness to join the CPR team,
indicating their selection was not based on personal interest or
motivation. This practice may significantly impact team
members' work engagement and performance. According to
Baker et al., effective team performance requires members'
willingness to collaborate toward a shared goal, such as
improving patient well-being in a safe and error-free
environment 22, Leaders play a crucial role in ensuring that
team members are motivated and cooperative to achieve
organizational goals 2. Therefore, if team membership and
participation in the CPR team are voluntary and enthusiastic,
the team will demonstrate optimal performance in
cardiopulmonary  resuscitation. Based on participants'
experiences, some centers consult with individuals before
listing them as hospital CPR team members, asking about their
willingness to join. This approach can enhance the individual's
motivation for personal development and lead to better
teamwork performance.

The concept of “incidental members” emerges as a
subcategory of the “membership method.” These are team
members who incidentally join resuscitation efforts, such as all
shift personnel participating in an emergency. This lack of
predefined membership can lead to poor outcomes due to
unfamiliarity among members and weak team interactions.
Mulangi et al. emphasized the negative effects of inadequate
prior knowledge among CPR team members on team
dynamics.>* Additionally, Hoegel reported that larger team
sizes complicate communication and reduce individual efforts,
negatively impacting teamwork.?> Therefore, members of the
cardiopulmonary CPR team must be predetermined. In cases
where the team size increases, proper coordination,
management, and leadership should be implemented to prevent
disorganization and poor teamwork.

The "selection criteria" emerged as a fundamental category
in understanding CPR team formation, with "ability criteria"
representing its most critical subcategory. Our findings
demonstrate that effective team composition requires careful
consideration of three interconnected dimensions of ability:
physical, technical/scientific, and personal/psychological
competencies.
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Physical ability stood out as a non-negotiable requirement,
particularly for cardiac compressions. Participants' accounts of
struggling with physically unprepared team members align
with Case et al.'s documentation of physical weakness as a
barrier to effective resuscitation.?® This challenge appears
particularly acute in contexts where, as our participants noted,
most staff are women and systematic physical assessments are
lacking. The gender dimension mentioned by Jannat al-Makan
et al. regarding physical strength requirements thus takes on
practical significance in our findings.?’

Regarding technical/scientific ability, our results reveal
troubling gaps in both baseline knowledge and ongoing
training. The participants' observations about new graduates'
insufficient preparation resonate strongly with Rogers-Varan et
al.'s emphasis on the critical need for professional knowledge
in resuscitation effectiveness 28. Particularly concerning are
reports of team members being selected without scientific
evaluation, contradicting established evidence that, as Manzero
et al. demonstrated, continuous education significantly
improves CPR outcomes. 2’ The disconnect between research
evidence and actual practice in this domain warrants particular
attention.

The personal/psychological attributes dimension proved
equally vital but was frequently overlooked. Our participants’
emphasis on composure under pressure provides concrete
examples. Paris et al. highlighted the need to consider team
members’ individual characteristics (e.g., knowledge, skills,
attitudes, competence, learning ability, risk-taking, stress
tolerance, etc.) to facilitate team interactions and
performance.’® The stress responses described - including
confusion, anxiety, and decision-making paralysis - offer
empirical support for previous findings about CPR's
psychological demands.3! Notably, Jannat al-Makan et al.'s
identification of stress and anxiety as failure factors manifested
clearly in our participants' narratives about tense resuscitation
atmospheres.?’

The contractual selection approach, while sometimes
necessary for staffing specialized departments, introduces
significant variability in team capabilities. This finding extends
Nalamato et al.'s work on required cognitive skills by showing
how structural constraints can override competency
considerations. Similarly, the "no specific criteria" scenario
highlights a concerning gap between research evidence and
actual selection practices in some settings.

These findings collectively suggest that while the
components of effective CPR teamwork are well-established in
literature, their systematic application in practice remains
inconsistent. The tension between ideal team composition and
practical staffing realities emerges as a key challenge requiring
innovative solutions that accommodate structural constraints
without compromising competency standards.

This study presents certain limitations to consider. The
results lack generalizability due to the study methodology and
sample size. The findings of this study are based on the
experiences of CPR team members in government educational
and medical centers. Further research in private centers is
recommended to validate these results.
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In the present study, the experiences of cardiopulmonary
resuscitation team members revealed that the formation of the
CPR team is affected by the concepts of 'membership method'
and 'selection criteria' of the team members. The composition
of CPR teams ranges from volunteers and motivated
individuals to those with mandatory membership. When the
'membership method' is voluntary and non-coercive and
member selection is based on specific competency criteria, the
team's performance is more likely to be effective.

According to the results of the present study, if nursing
managers pay attention to these elements when writing a
cardiopulmonary resuscitation plan and selecting members, the
team will achieve appropriate outcomes through team
processes, resulting in  satisfactory  cardiopulmonary
resuscitation.
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