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Abstract: The intensive care unit is characterized by the critical care of the infants and children who
access it, as well as the high complexity of care. This implies and requires optimal integration among
the various professionals working there and their ability to work as a team. The purpose of the study
was to describe how nurses perceive clinical risk and how they relate to it and to identify adverse
events and related risk factors. Nine nurses, two moderators and one external observer participated
in the focus group. In the qualitative analysis, 9 themes describing the perception of clinical risk in
PICU were identified, including teamwork, specific training, time management, team
communication, management, individual errors, structural criticality, patient factors/characteristics,
and standardization. Safety culture can be fostered by hospital management to involve PICU nurses
in promoting patient safety, which could improve breaking down barriers that prevent nurses from
fulfilling their roles.

Keywords: patient safety; safety I; safety II; pediatric intensive care unit (PICU); nurse

1. Introduction

A key issue in healthcare is patient safety. Several studies have shown that safety culture and
the related concept of safety climate are related to clinical behaviors such as error reporting [1],
reduction of adverse events [2, 3], and reduction of mortality [4-6].

The development of a culture of safety is the focus of many efforts to improve patient safety and
quality of care in acute care facilities [6, 7]. According to the World Health Organization (WHO),
developing a culture of safety is the basis for improving the quality of health care [8]. One of the
essential steps to improve patient safety is the promotion of a culture of patient safety (PSC) [6]. PSC
is defined as “the product of individual and group values, attitudes, perceptions, competencies, and
behavior patterns that determine an organization's health and safety management commitment,
style, and competence”. In fact, it is able to influence the behaviors, attitudes, and cognitions of
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physicians and staff at work, providing guidance on the relative priority of patient safety over other
goals (e.g., performance or efficiency) [9].

The Agency for Healthcare Research and Quality (AHRQ), in describing the culture of safety,
points out that the dimensions to be considered should include teamwork, staffing, adherence to
procedures, training and skills, non-punitive response to errors, transfers, feedback and incident
reporting, open communication, supervisor expectations and actions, overall perception of safety,
management support, and "organizational learning [10]. One approach to optimizing safety
outcomes in health care is often referred to as Safety I. This system, through retrospective
investigation, assesses the causes of individual errors or failures to redesign the system and eliminate
similar future occurrences [11]. However, these measures may be better identified in Safety II, which
is an approach to safety that recognizes complex systems and unpredictable circumstances, imposing
flexibility and resilience within systems and among individuals to avoid errors [11].

The concept of “safety culture” was introduced in 1991 by the International Atomic Energy
Authority (IAEA) in the wake of the 1986 Chernobyl disaster [12] and has since been emphasized
globally, defining it as, “Safety culture is the enduring value and priority placed on the safety of
workers and all the public, in all groups and at all levels of an organization” [13]. In 2022, to further
urge all countries to sustain attention and information on the topic of safety culture especially in the
context of care and the assisted person, the World Health Organization (WHO) has promoted "World
Patient Safety Day" [14].

The culture of safety needs to be increasingly widespread because problems can arise from the
adverse events and unintentional harm that can occur as a result of health care provided by any
member of the health care institution [15]. When care is directed toward patients in the Pediatric
Intensive Care Unit, safety must be even more careful. In agreement with the fact that research on
critically ill patients is difficult; and research on critically ill children who are in the Pediatric Intensive
Care Unit (PICU) becomes crucial, as many errors threaten patient safety because of the complex
situations that occur [16].

Challenges can arise from the heterogeneity of patients in terms of age and comorbidities, often
with ill-defined clinical syndromes and rapidly changing physiology. Other challenges arise from the
personality of pediatric intensivists. In agreement with Nicholson [17] who wrote that “pediatric
intensivists are not strong advocates of the scientific method” and in agreement with Zimmerman
[18] who states that pediatric intensivists are “prone to action rather than deliberate inquiry”.
Moreover, children's health problems, disease processes, and outcomes may be very different in
countries with different epidemiology and with different wealth and resources.

In order to increase the literature in terms of nursing safety culture, this study aimed to bring
out the dimensions of PSC from the perspective of nurses, who play an important role in health care
delivery6 and are in contact with patients in PICUs [19]. The role of nurses offers several
opportunities to reduce adverse events and catch errors before they occur. A positive work
environment, management commitment, nurses' level of education, and error reporting have a
positive impact on patient safety outcomes [20]. In the PICU environment, where children have a
higher severity of illness, a qualitative research approach helps to identify failure factors [11]. In
accordance with an analysis conducted by Salem et al. [19], patient safety was a primary goal of
nursing before 1900, and reflection on this analysis can inspire nurses to take actions that improve
patient safety today.

Given this background, the objectives of the study were: (I) to describe the clinical risk
perceptions of nurses working in PICUs; (II) to identify nurses' perceived adverse events and risk
factors; and (III) to describe their perceptions of the nurse's role in patient safety.
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2. Materials and Methods

2.1. Study Design

The study is a focus group research conducted between May and December 2022 with a panel
of PICU nurses from the University Hospital of Padua in order to collect respondents’ attitudes,
feelings, beliefs, experiences, and reactions with respect to clinical risk, adverse events, and patient
safety. As defined by Powell et al. [21] a focus group is a group of people selected and brought
together by researchers to discuss and comment, from personal experience on the topic being
researched. Based on the parameters established by Merton and Kendal [22], the participants selected
for our study were stakeholders with a specific experience or opinion on the topic under study, and
the subjective experiences of the participants were explored using an explicit interview guide (Figure

1).
1. Recruitment of Stakeholders 2. Choosing moderators 3. Recording of the meeting
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4. Write a clear ta]king point 5. Conduct meetmg, produce report 6. Use data to plan action

Figure 1. Steps for conducting a focus group.

2.2. Partecipants in the study and Procedures

A qualitative method was used to analyze stakeholders' experiences and understanding of the
events. A 2-hour focus group session was conducted with 9 nurses with different work experiences
in PICUs, 2 facilitators, and 1 observer.

Participants were informed about the objectives and methods of the study. They were also
informed that they would be recorded and implied consent was obtained. Participation in the study
was voluntary and participants could withdraw at any time.

Eight open-ended questions were used (Figure 2). The session was divided into three parts: the
first part (questions numbers 1, 2, 3, 4) focused on the critical issues and adverse events in PICUs and
the factors that could solve these critical issues; the second part (questions numbers 5, 8) focused on
the measures already implemented in PICUs and those that could be improved; finally, a third part
(questions numbers 6, 7) focused on the role of the nurse.
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What are the major critical issues for nursing and nurses (related to
patients, families, staff) on the unit?

In your experience, what are the most likely adverse events to occur on
the unit? What are the situations that could result in harm to children?

What are the factors that can increase the likelihood of errors? What
conditions can cause them?

healthcare professionals? What is specific to the nurse manager,
nurses, and support staff?

What measures are in place to prevent errors/accidents on the unit?

What is the nurse's role in the unit's clinical risk management? What
changes, if any, can be made?

@ What are the contributing factors specifically related to the behavior of

What tools / resources are available to you today to ensure safety?

What could be improved on the unit?

Figure 2. Questions for conducting the Focus Group.

Participants were asked what nurses do for clinical risk management, what their role should be,
what they already do, and what they would like to develop in the future. No training was provided
prior to the focus group, and all responses were based solely on the participants' experience.

2.3. Data Anaysis Procedures

The text generated by a transcriber from the session audio was analyzed and coded by an
independent author with extensive experience in qualitative research. Conventional content analysis
with a comparative approach was used, and general principles for ensuring the quality of qualitative
research were followed [23-25]. The transcriber identified and collected words and short phrases to
assign a summative, salient, essence-capturing, and/or evocative attribute or summary. A summary
report was prepared that outlined the domains, codes, and quotations. Finally, the work was
evaluated by the facilitators and the outside observer.

3. Results

3.1. Sociodemographic Characteristics of Study Partecipants

Nine nurses from the University Hospital of Padua agreed to participate in the study, including
7 females and 2 males, aged 30+10 years, with varying levels of experience working in PICUs and
length of service (Table 1).

Table 1. Sociodemographic of Participants.

Characteristics of Respondents (tot = 9) N %
Gender
Female 7 77,8
Male 2 22,2
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Age in year

20-30 5 55,6

31-40 4 44,4
Study title

Bachelor 5 55,6

Master 4 44 4
Years in current role

0-5 4 44,5

6-10 2 22,2

11-15 3 33,3

Note: N total observations of participants.

3.2. Identified themes that describe perceived clinical risk in the PICU

From the focus group discussion, 9 themes were identified that describe the perception of clinical
risk in the PICU (Table 2). The themes identified are mainly related to the characteristics of the
workplace or work management. Only two themes relate to the specific characteristics of the
professionals or patients.

Table 2. Theme and quotations.

Theme Quotations

1. Teamwork 1. “Discussions between doctors and nurses are really scarce! Doctors
talk and brief about patients each other and the same goes for nurses”.
2. “The collaboration between us colleagues should be more, but the
time available is short, as in the case of the double check of therapy. It
is rarely possible to collaborate together when preparing therapy”.

3.“...the same happens at the time of the double check of the metabolic

screenings...”

2. Specific training 4. “Sometimes you don't know what you have to do, there is not
organized knowledge on the part by all professionals”.

“..We all have little knowledge about risk”.

“...Specialty doctors are left to fend for themselves and have little
training in the field...”

“Our fellow nurses receive inadequate mentoring”.

“Many doctors do not know how to fill the therapy sheet (for example
double prescription, corrections of wrong prescription) and write
illegible prescriptions”.

5. “We didn’t receive appropriate training on clinical risk and
consequently we have no knowledge on risk...we refer only to what
we may have caught wrong over the years”.

6. “The solutions to bridge this gap are the implementation the use of
incident reporting and the organization of training courses on clinical

risk”.

3. Time management 7. “The criticalities in a PICU are many: starting from the patient is
critical passing to interruptions during the preparation of therapy by
parents and interfacing with several medical consultants at the same

time".
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"Another strong criticality is the absence of specialty doctors in the
operating unit during the night shift”.

8. “The time to carry out invasive procedures is very often inadequate:
it happens that the normal routine of the ward is interrupted with

delays in the ordinary management of patients”.

4. Team communication | 9. “Many times we find that doctors do not give adequate information
to parents and this affects our work because we do not know what they
are aware of and we are risking of creating inconvenience with
consequent interruptions of our work for requesting more
information”.

“In our department there is no psychological support for professionals

and rarely for families”.

5. Management 10. “Our Nursing Coordinator mismanages work shifts and so
jeopardizes years of experience”.
“...many times tiredness does not help our work both because of

overtime and because of missed rests...”

6. Individual errors 11. “...by now technology should have fixed errors of the past such as
illegible prescriptions, instead we’re often finding ourselves wasting
time and risking errors due to paper therapy sheets still difficult to
interpret...”

12. “...the paper therapy sheets also involve the risk of "loss" or
confusions: you could make a mistake in the insertion folder and give
the wrong therapy due to haste. It is now necessary to adopt

computerized medical records!”

7. Structural criticity 13. “Our PICU is an old structure with limited space, especially when
you have multiple machines for the same patient and in summer it is
so hot that children have high temperatures and this can create a false
alarm”.

14. “One solution to reduce the risk of error during therapy
preparation is to set up a therapy trolley with a dedicated room.
However, for this to be possible, sometimes the architecture of the
entire building should be rethought. Old buildings can also mean

inadequate spaces”.

8.Patient 15. “A very important factor in a context like the PIC is the precise
factor/characteristics handover between colleagues and the comparison with them. Another
very important aspect is to give parents an effective communication
before accessing PICU”.

“To avoid possible adverse events there should be an adequate nurse-

patient relationship”.

9. Standardization 16. “The solutions to avoid possible errors could be: labels to
distinguish the enteral route from the intravenous one; other labels to
distinguish the various infusions, standardize prescriptions; storage of

the dangerous drugs (Kcl) away from drugs used daily”.
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“The use, by all the professionals of the department, of company
protocols and guidelines and the use of emonet web, an application for
blood transfusions”.

17. “Collaboration between health professionals and meetings
between them would greatly reduce the risk of errors as well as the
introduction of multiple checklists. Also, high fidelity drills would also

be very useful...What we're going to need a lot is clinical risk

training...”

3.1.1. Teamwork

Participants identified a critical issue in the poor organization of work among staff: first, there
is incomplete communication between physicians and nurses (quote 1), which occurs not only at the
patient's bedside, but also during briefing and debriefing between physicians and nurses or between
nurses.

Another critical issue identified in terms of teamwork is the lack of control in the administration
of therapy by at least two nurses or a nurse and a physician, which can be seen in a broader sense,
again reported by focus group participants, as a lack of discussion among colleagues (quote 2) and
collaboration among different health professionals. Dual review also affects shared medical records
and metabolic screening (citation 3).

3.1.2. Specific training

Participants in the focus group reveal a perceived training gap for residents in the topic of clinical
risk, and for nurses hospitals did not provide continuing education on this topic arises from the lack
of organizational knowledge of the entire team (quote 4), from the inadequate support of the new
employee (from both the medical and nursing point of view, e.g. lack of knowledge of the correct
compilation of the therapy sheet or inability to read the prescription correctly by nurses), the absence
of specific and mandatory courses on this topic. The factors that have increased the clinical risk are
due to the lack of specific training, but also to the lack of awareness, which results in the failure of
the nurse coordinator to request specific training (quote 5) from the central hospital management or
the hospital training service. Solutions to this gap may be to increase the use of incident reporting
after specific training, and training sessions with high fidelity drills (quote 6).

3.1.3. Time management

Another criticality that emerged is related to time management, both in the preparation of
therapy, which is often interrupted by questions from colleagues or the patient's family, and for more
complex procedures that are not adequately managed in terms of time (time of day to perform them).

What the participants report to the medical management is also a lack of care priorities (quote
7), which correlates with poor time management, both from the organizational point of view of
invasive procedures, as well as handover, prescriptions, etc. (quote 8).

3.1.4. Team comunication

Participants identify another issue as risky due to the possibility of making mistakes, which is
more related to communication within the team, an aspect that can be transversal and touches on
time management and teamwork, but which is characterized in its own way by reported episodes of
inadequate or incomplete information (quote 9), incomplete communication between doctors and
nurses during briefings, deliveries that focus on certain problems without emphasizing others, and
also the lack of a common procedure for handover, as well as the absence of a multidisciplinary
meeting with doctors and nurses.
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3.1.5. Management

An aspect criticized by the participants in relation to the care coordinator is the inadequate
management of shifts, which can lead to many hours of overtime for some nurses, irregular shifts
with a consequent increase in fatigue and the risk of errors. In addition, an inadequate distribution
of activities among the different health professionals is reported: this is mainly linked to the expertise
of the individual, so that those with more seniority tend to intervene several times in more complex
procedures and "leave" the care of their patients to a colleague, with a significant increase in the risk
of error (citation 10).

Finally, with regard to the care coordinator, a poor organization of dangerous drugs is reported,
for which it would be necessary to find common solutions for their management and storage.

3.1.6. Individual errors

The increase in clinical risk is certainly related to the individual: in particular, there are "errors"
that require careful study and observation to identify and overcome. First of all, the participants
reported illegible prescriptions by doctors (quote 11) and, in the worst case, an incorrect prescription,
for example in dosage, posology or administration times. Another point concerns the poor
management of patient files, the disorganization that can lead to delays (n°12), the solution to which
is necessarily linked to a better awareness and training of the team regarding clinical risks.

3.1.7. Facility criticity

In addition to the risk related to the human factor seen in the previous paragraph, the nurses in
the focus group also reported on the shortcomings of the facilities in the hospital, such as a PICU
linked to old models of care, therefore dispersed and with inadequate spaces (quote 13), problems
related to the packaging of drugs (similar packaging), which can lead to confusion and errors in an
emergency situation.

Participants suggested as a first solution to have a complete therapy cart with a room dedicated
to the preparation of drugs and infusions (quote 14).

3.1.8. Patient Factors/Characteristics

One of the main criticalities in care management is related to the patient's situation, who may
face accidental falls, accidental device removal (CVC, PICC), accidental extubation (rate 15). These
variables are also difficult for nurses to identify and resolve. A solution could be linked to the ability
to keep nurses in the room and educate them adequately about these possible events.

3.1.9. Standardization

A final element emphasized by the participants in the focus group is the need to standardize the
different activities as much as possible: the need to use labels to distinguish the different infusions
(perhaps with different colors), the need to standardize recipes and to use IT tools as much as possible
(quote 16). Finally, also related to the need for better communication and training, there is also the
possible solution of reducing the risk of errors by introducing checklists (quote 17).

4. Discussion

The assessment of the results of the focus group highlighted critical points in the different phases
of the processes and procedures within the system. The main difficulty identified by nurses during
the focus group is the relationship between working in a high quality PICU and ensuring optimal
patient safety with scarce resources. Teamwork, communication, and a culture of safety are essential
factors in providing effective and safe care [20] especially in the PICU due to the criticality of the
patient. Among the various articles in the literature [20, 26-34] that have studied practices and
systems focused on improving these aspects to enhance the culture of patient safety, Merandi et al.
[11], outline that the main approach used to optimize patient safety in health care, defined Safety I.
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However, this system involves a retrospective investigation after a failure to determine individual
failures to preserve from eliminating future events. Therefore, the behaviors of Safety [35] are those
that prevent people from repeating the same mistakes; in fact, people focused on the event and not
enough on prevention and improvement. in the evolution towards Safety II, which focuses on what
is already positive in the system, recognizing that systems are complex and seeing human behavior
as a source of creativity versus a dangerous threat, people can be better engaged[11]. Promotion of
patient safety culture can best be synthesized as a series of interventions of leadership, behavior
change and above all teamwork [6].

Multiprofessional care is defined as the provision of collaborative and integrated health care by
professionals from a variety of disciplines and professions, with different levels of training and
experience, in response to the needs of the patient [36]. Reeves et al. [37], in collaboration with the
UK Centre for Advancement of Interprofessional Education (CAIPE), have published the CAIPE
framework, which identifies three key areas, each contributing to multiprofessional teamwork:
relational factors; processual factors; and organizational and contextual factors. Taken together, these
findings suggest that there is evidence to support the effectiveness of such interventions in improving
clinicians' and staff's perceptions of elements of safety culture.

The themes that emerged from the focus group analysis are part of these factors:

- Themes "1. Teamwork" and "4. Team communication” reflect the relational factors. These
factors describe the mentality and influence the relationship between professionals. There are two
aspects that need to be taken into consideration that can hinder the proper management of the
multiprofessional team: the power, hierarchy, composition together with the roles of the team, and
the tension between senior and junior health professionals, doctors and nurses, and between the
parents of a child and the hospital staff in the PICU [36]. To have a united and cohesive team,
regardless of hierarchy, responsibility should be shared among a network of equal partners [36].

Teamwork is crucial in causing and preventing adverse events [20]. Effective communication is
important for maintaining patient safety, and it exists when there is a culture of respect, fostered by
shared mental models and efficient communication among team members, including the patient's
parents and relatives, which form the basis for effective team management in a PICU [36]. In addition,
encouraging nurses to report events is very important for improving patient safety; however, this
requires a non-punitive environment where people are not blamed [20].

- Themes "3. Team management,”" "6. Individual errors," "8. Patient factors/characteristics," and
"9. Standardization" can be included in the process factors. Process factors describe the processes
involved in teamwork. To work competently in a team is a learning process, it means to be part of a
very complex system of activities (routines and rituals, roles and rules with a high load of
unpredictability and urgency). The challenge is to learn by structuring clinical work as a learning
process to improve patient safety; in health care organizations, formal and team-based learning is
possible in simulation [36, 38]. Creating effective teamwork and enabling learning on the job requires
leadership and cultural change that favors the management of the multiprofessional team [36]. It is
essential to view errors as important learning opportunities to improve the culture of patient safety

"non "non

rather than as personal failures. This type of vision creates a guilt-free environment in which nurses
are able to identify and promptly report errors, thereby improving patient safety. Developing a
culture of safety requires a zero-fault and error-reporting environment [20].

- Themes "2. Specific training", "5. Management" and "7. Structural criticalities" can be included
in organizational and contextual factors. Organizational, leadership and contextual culture are
responsible for the organizational environment and are considered important factors in the
management of the multiprofessional team [39]. The literature shows that managers' expectations
and actions, feedback and communication about errors, teamwork between hospital units [40, 41]
and hospital handoffs and transitions [41] predict the overall perception of patient safety culture [20,
39, 40]. This demonstrates the importance of managers encouraging a commitment to patient safety
by providing feedback and communication about unit errors and proactively responding to staff
recommendations to improve patient safety and prevent errors from occurring [20]. It is important to
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note that nurses' perceptions and recognition of patient safety culture increase with professional
experience if they work in teaching hospitals [20].

The results of the current study are consistent with other studies [6, 13, 20, 36-41] showing that
communication about errors, teamwork across hospital units, and specific training are predictors of
overall perceptions of patient safety culture.

The limitations of this study are that the focus group questions were created specifically for this
study; and the data were obtained from a small sample and a single center.

5. Conclusions

In conclusion, this study demonstrates the importance of promoting a culture of safety in a
sensitive and critical context such as the PICU and identifies 9 themes that describe nurses'
perceptions of clinical risk in the PICU.

Promoting a culture of safety requires replacing the traditional culture of shame/blame with a
non-punitive culture, sharing information, and learning from events. In fact, the culture of safety can
only take place through the implementation of: multi-professional meetings, workshops and
educational activities that promote a culture of respect and shared mental models; individual and
team briefings-debriefings, feedback, focus groups, coaching and mentoring; communication
training; simulation training; mortality and morbidity conference; critical incident reporting system;
dissemination of reported errors and solutions; recognition and support of bottom-up initiatives and
projects.

Nurses in PICUs need to be committed to promoting patient safety, knowing that by doing so,
the organization will optimize its processes, staff well-being will increase, nurses can improve their
care and outcomes, and fulfill their mission.

Implications.

- Promoting a culture of safety could improve the quality-of-care delivery processes in a PICU
setting.

- The implementation of multi-professional meetings, workshops and educational activities that
promote a culture of respect could be used to develop policies that will improve the quality-of-care
delivery.

- The involvement of PICU nurses in promoting patient safety could improve break down the
barriers that keep nurses from fulfilling their role.

- Explore future research on the problem of the study to further develop our understanding of
the topic and find new strategies for nurturing patient safety culture in PICU.
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