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Background. Successful execution of invasive procedures in acute care settings, including tracheal intubation, requires careful
coordination of an interprofessional team.Te stress inherent to the intensive care unit (ICU) environment may threaten the optimal
communication and planning necessary for the safe execution of this complex procedure.Te objective of this study is to characterize
the perceptions of interprofessional team members surrounding tracheal intubations in the pediatric ICU (PICU).Methods. Tis is
a single-center survey-based study of staf involved in the intubation of pediatric patients admitted to a tertiary level academic PICU.
Physicians, nurses, and respiratory therapists (RT) involved in tracheal intubations were queried via standardized, discipline-specifc
electronic surveys regarding their involvement in procedural planning and overall awareness of and comfort with the intubation plan.
Qualitative variables were assessed by both Likert scales and free-text comments that were grouped and analyzed thematically.
Results. One hundred and eleven intubation encounters were included during the study time period, of which 93 (84%) had survey
responses from at least 2 professional teams. Among those included in the analysis, the survey was completed 244 times by members
of the PICU teams including 86 responses from physicians, 76 from nurses, and 82 from RTs. Survey response rates were >80% from
each provider team. Tere were signifcant diferences in interprofessional team comfort with nurses feeling less well informed and
comfortable with the intubation plan and process compared to physicians and RTs (p< 0.001 for both). Qualitative themes including
clear communication, adequate planning and preparation prior to procedure initiation, and clear defnition of roles emerged among
both afrmative and constructive comments. Conclusions. Exploration of provider perceptions and emergence of constructive
themes expose opportunities for teamwork improvement strategies involving intubations in the PICU. Te use of a preintubation
checklist may improve organization and communication amongst team members, increase provider morale, decrease team stress
levels, and, ultimately, may improve patient outcomes during this high stakes, coordinated event.
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1. Introduction

Tracheal intubation is a common and life-saving in-
tervention for children in the pediatric intensive care unit
(PICU).Multicenter data indicate that in 20% of intubations,
one or more tracheal intubation-associated adverse events
(TIAEs) occur, which are associated with increased mor-
bidity and mortality [1–3]. Successful execution of any
procedure in the PICU requires coordination of care among
several interprofessional team members including, but not
limited to, physicians, registered nurses (RNs), advanced
practice providers (APPs), respiratory therapists (RTs), and
pharmacists. Te acuity and stress inherent to the PICU
environment may impede optimal communication and
procedural planning which may, in turn, afect team per-
formance and patient outcomes. Tis is particularly true in
large academic centers, where trainees are the predominant
bedside providers and are still learning the fundamentals of
efective medical team management. In a study from an
academic neonatal intensive care unit (NICU), higher team
stress levels were associated with increased TIAEs during
neonatal tracheal intubations [4].

Studies have shown that standardized protocols to en-
sure shared mental models improve communication and,
ultimately, patient care, particularly in high-acuity settings.
Two of the most well-recognized preprocedural bundles
include the central venous catheter insertion checklist and
the World Health Organization Surgical Safety Checklist
which have both been implemented worldwide and have
improved patient outcomes [5, 6]. In the PICU, explicit
documentation of daily patient goals clarifed plans among
healthcare providers [7]. Furthermore, standardization of
postoperative handover signifcantly reduced the need for
patient-related hemodynamic or respiratory interventions
and decreased antibiotic delays and the time to the frst dose
of analgesic medications [8]. In a recent multicenter series
across 15 PICUs, the use of a tracheal intubation safety
bundle signifcantly decreased TIAEs including both severe
(such as cardiac arrest, emesis with aspiration, hypotension
requiring intervention, laryngospasm, pneumothorax, or
pneumomediastinum) and nonsevere (such as mainstem
bronchial intubation, emesis without aspiration, epistaxis,
medication error, and dental/lip trauma) [3].

Endotracheal intubation requires a complex choreog-
raphy of the interprofessional team. Despite literature
supporting the improved outcomes with greater commu-
nication surrounding high-risk procedures in medicine, to
our knowledge, no studies exist describing in-
terprofessional team perceptions regarding intubations in
the PICU. By understanding the peri-intubation insights of
diferent team members involved in the procedure, safety
checklists may be tailored to maximize engagement for
efective implementation and to improve the teamwork
required for intubation success. Tus, the objective of this
study was to characterize interprofessional perceptions
surrounding the planning and execution of tracheal in-
tubations in the PICU and determine if physicians, RNs,
and RTs felt equally informed and comfortable regarding
the intubation process.

2. Methods

2.1. Study Design. In this study, we aimed to describe the
perceptions of interprofessional team members in the PICU
surrounding intubations. Te Institutional Review Board of
the Johns Hopkins Hospital reviewed and acknowledged the
study as quality improvement. All endotracheal intubation
events occurring in our institution’s PICU fromMay 2017 to
May 2018 were included. At the time of data collection, no
formal, standardized preintubation checklist was utilized.

2.2. Setting. Johns Hopkins Hospital’s PICU is a 40-bed
academic, tertiary care, combinedmedical-surgical unit with
single-patient rooms. Te unit is stafed by attending pe-
diatric intensivists and pediatric anesthesiologists and
houses a Pediatric Critical Care Medicine (PCCM) fellow-
ship program. Te RN-to-patient ratio is 1 :1 to 1 : 2. Tere
are multiple RTs on the unit at any given time with an
average RT-to-patient ratio of 1 : 6. At any intubation, the
minimum personnel present include the bedside RN, the
assigned RT, and the laryngoscopist (usually a PCCM fellow
in training supervised by an attending physician). Typically,
the initial attempt is performed by a PCCM fellow, and if
they are unsuccessful after 1-2 attempts, the attending
provider or an advanced laryngoscopist, such as an anes-
thesiologist, attempts; this is based on the discretion of the
attending provider.

2.3. Data Collection. Intubations were manually identifed
by the study investigators through twice daily surveillance of
reports of intubated patients generated by the electronic
health record (EHR). Once an intubation event was iden-
tifed, EHR documentation was reviewed to determine the
primary intubating provider, bedside RN, and primary RT
involved in the procedure. Each of these team members was
sent a questionnaire via secure institutional e-mail querying
details of the intubation event (Supplemental Figures
(available here)). Questionnaires were created by a multi-
disciplinary group of practitioners, including study team
members and PICU staf. Te goal was to collect both ob-
jective data about the intubation and subjective data re-
garding the responder’s experience with the intubation.
After multiple iterations, fnal versions were approved by
leaders from all involved disciplines. Paper copies of the
questionnaire were also available in the PICU for providers
to fll out as an alternative. Questionnaires for intubating
providers, RNs, and RTs included generalized questions and
questions tailored to each discipline’s unique role in the
intubation process. Tese questionnaires were developed
after conducting informal interviews with various staf in the
PICU to gain a better understanding of the unique needs of
diferent staf members, including attending physicians,
PCCM fellows in training, representatives from nursing and
RT leadership, as well as bedside RNs and RTs.

All team members were asked whether (1) the criteria to
intubate were discussed prior to intubation; (2) they were
aware of the entire intubation plan prior to the procedure;
and (3) they were comfortable with the intubation process
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(specifcally its planning and execution). Participants were
then asked to rate on a Likert scale how well informed of and
comfortable with the intubation plan they felt (1–10; 1, not
well informed/not comfortable; 10, very well informed/very
comfortable). Te questionnaires also ofered a section for
participants to enter free-form comments regarding the
intubation process and team communication.

2.4. Data Analysis. Data were analyzed using descriptive
statistics. Categorical data were analyzed by the chi-square
test, and continuous data (expressed as medians (inter-
quartile range (IQR))) were analyzed using repeated-
measure ANOVA. Study investigators manually verifed
the accuracy of staf-reported intubation details by cross-
referencing data documented in the EHR. EHR documen-
tation took precedence in cases of discord. Analyses were
conducted in Stata 15, and a p value <0.05 was considered
statistically signifcant. Free-text responses were reviewed by
two investigators independently (CKP and KS), and re-
sponses were collated by theme.

3. Results

Of 111 intubation encounters during the study period, 93
(84%) included survey responses from at least two pro-
fessional teams and were included in the analysis. Te
majority of events were oral intubations (96%) and oc-
curred during the day shift (73%). Demographic data for
patients are reported in Table 1. Overall, the cohort was
59% (n = 55) female, and the median age was 9months of
age (IQR: 3–84months). Te majority of patients were
admitted to the PICU for respiratory disease and was
intubated for respiratory failure. One hundred percent of
intubations were ultimately successful, with the majority
(67%) successful with one attempt. PCCM fellows in
training were the primary laryngoscopist in 92% of in-
tubations. TIAEs were reported in 28% (n = 26) of
intubations.

Survey response rates were as follows: physicians 92%
(n� 86), nurses 82% (n� 76), and RTs 88% (n� 82). Pedi-
atric critical care fellows were the most common primary
laryngoscopists and, therefore, constituted the majority of
physician respondents. On average, RNs had less overall
career experience (majority ≤3 years’ experience) and ex-
perience in our PICU compared to RTs (majority ≥4 years’
experience) (Figure 1). Physicians indicated awareness of the
intubation plan 95% of the time, compared to nurses (92%)
and RTs (88%; p � 0.29). Similarly, physicians (93%) and RTs
(91%) indicated comfort with the intubation process more
frequently than nurses, although not statistically signifcant
(85%; p � 0.13). All groups reported an understanding of the
reason for intubation in >90% of events (physicians: 94%,
RNs: 96%; RTs: 93%; p � 0.89) (Figure 2). Regarding how
comfortable they felt with the intubation process, physicians
and RTs reported signifcantly higher scores compared with
RNs with the physician median score 9.5 (IQR 8–10)
compared to 8 (IQR 7–10) for RNs and 10 (IQR 8–10) for
RTs (Figure 3; p< 0.001).

When asked how well informed they felt about the in-
tubation plan, there were signifcant diferences among the
groups with the median score for physician 10 (IQR: 9-10),
compared to 9 (IQR 7–10) for RNs and 10 (IQR 9-10) for
RTs (Figure 3; p< 0.001).

3.1. Interprofessional Staf Free-Text Comments. In the free-
form comments provided by physicians, RNs, and RTs, we
identifed several themes that characterize perceptions and
experiences regarding the intubation process in our PICU,
including (1) communication and teamwork, (2) planning
and preparation, and (3) role identifcation. We will explore
these themes in the following section with illustrative quotes
that refect both positive aspects of the intubation process
and identify opportunities for improvement. Additional
quotes from the questionnaires that further conceptualize
the themes can be found in Table 2. Interestingly, physicians
had the fewest comments related to the interprofessional
nature of the intubation process. Rather, many physician
comments addressed the medical aspects of the intubation,
such as hemodynamic changes, descriptions of the airway,
and medical reasons for multiple attempts.

Table 1: Patient characteristics.

Characteristics, n (%)
or median (IQR)

Study population
(n� 93)

Age, months 9 (3, 84)
Female sex 55 (59)
Admission category

Respiratory 25 (27)
Shock/sepsis 8 (9)
Cardiac (medical) 16 (17)
Trauma 1 (1)
Neurologic 15 (16)
Surgical 19 (20)
Others 6 (6)
Missing 3 (3)

Intubation indication
Oxygenation failure 31 (33)
Ventilation failure 16 (17)
Hemodynamic instability 10 (11)
Neuromuscular weakness 4 (4)
Upper airway obstruction 4 (4)
Pulmonary toilet 4 (4)
Impaired airway refex 5 (5)
Elective 14 (15)
Others 1 (1)
Unplanned extubation 2 (2)
Missing 2 (2)

Time of intubation
Day shift 68 (73)
Night shift 25 (27)

Difcult airway 20 (22)
Urgency of intubation

Emergent (intubation without delay) 42 (45)
Urgent (intubation within 1 hour) 29 (31)
Nonurgent (intubation in >1 hour) 20 (22)
Unknown 2 (2)

Time-out performed 73 (78)
Oral intubation 89 (96)
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3.1.1. Teme 1: Communication and Teamwork. RNs and
RTs, more often than physician providers, described poor
communication amongst team members both prior to and
during the intubation. When the procedure was perceived to
go well, open communication and teamwork were specif-
cally cited. Lack of communication reportedly increased
confusion regarding the intubation plans during several
events and may have contributed to medical errors during
the intubation process. Tere were many suggestions for
improving various logistical aspects of the intubation pro-
cesses (such as medication administration and equipment
availability), indicating that a shared mental model may not
have always been present amongst team members.

Positive: “I felt the whole intubation went very smoothly
and with great communication with the team.”—RT

Opportunity for Improvement: “Closed loop communi-
cation for meds to be given regarding rocuronium (roc)
[could have been better]. . . Attending MD asked for roc,
but intubating MD did not verify, so RN delayed ad-
ministering it.”—RN

3.1.2. Teme 2: Planning and Preparation. Each provider
group frequently cited preprocedural planning and prepa-
ration as critical to procedure success or failure. When
planning was well executed, team leaders were lauded for

RN PICU Experience

<1 year
1-3 years

4-10 years
>10 years

(a)

RT PICU Experience

<1 year
1-3 years

4-10 years
>10 years

(b)

Figure 1: PICU RN and RT experience.
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Figure 2: Awareness and comfort of team members with intubation process.
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their detailed description of the plan, both when the decision
to intubate was made and during the time-out immediately
prior to intubation. Furthermore, when an intubation was
well planned, the environment surrounding the procedure
was often described as “controlled and calm” versus “hectic”
when there was inadequate planning. Based on the com-
ments, providers from each discipline felt more comfortable
with the intubation process when the plan for intubation was
described, including which medications were to be ad-
ministered and in what order, what equipment would be
used, and what backup plans would be implemented, if
necessary. Providers also cited increased comfort when there
was an opportunity for each team member to state their role
and express any concerns prior to the intubation. If such
discussion among interprofessional team members did not
take place, it was often identifed as an opportunity for
improvement.

Positive: “Dr. [X] did a long time out explaining the
procedure and complications to all staf involved. She
ensured that we had all of the potential medications and
equipment prior to the time out and during the time out.
Everyone understood the risks associated with the patient
and the plan if the intubation did not go as planned.”—RN

Opportunity for Improvement: “Clearer parameters for
when the intubation would be done and what dosing for
medication would be needed for the intubation [would
have been helpful].”—RN

3.1.3. Teme 3: Identifcation of Roles. Although one could
argue that identifcation of roles during the procedure could
be a product of communication or adequate preprocedural
planning, this was often cited as a unique concern by RNs
and RTs. Commentary detailed how, in emergency situa-
tions or when there were multiple physicians in the room, it
was often difcult to identify the team leader, which lead to
distress amongst interprofessional providers. Examples of
role identifcation that were well received included identi-
fcation of the primary laryngoscopist, the backup lar-
yngoscopist should the frst provider fail, the documenting
RN, the RN administering mediations, the RT directly

involved in the intubation, and providers available as extra
help.

Positive: “Everyone’s role was clear.”—RN

Opportunity for Improvement: “Unclear who was run-
ning code and managing qCPR”—RN

4. Discussion

In this study, we examined the perceptions of in-
terprofessional team members involved in intubating crit-
ically ill children in an academic PICU. Although physicians,
RNs, and RTs understood the reason for intubation, were
aware of the plan, and felt comfortable with the intubation
>80% of the time, we found a signifcant diference among
the interprofessional staf comfort, with RNs feeling less well
informed and comfortable with the intubation plan and
process compared to physicians and RTs. Furthermore,
qualitative comments suggest that overall comfort with the
intubation was often contingent upon clear communication,
plan discussion and preparation prior to procedure initia-
tion, and clearly defned roles. Given the high risk of
complications with procedures in critically ill patients and
the variety of experience levels of interprofessional team
members, checklists are increasingly being used to ensure
adherence to safety practices, to promote a shared mental
model, and to improve teamwork and communication
[7, 9–15]. Tese fndings suggest an opportunity to improve
comfort amongst the interprofessional providers involved in
the intubation of children in what is often a high-risk and
high-stress environment.

We found that RNs felt less comfortable with the in-
tubation process compared to physicians and RTs. It is not
uncommon for physicians to develop a plan and relay this
information to other team members [16–18]; however, it is
surprising that there is a discrepancy between RN and RT
providers, as both are critical to procedural success. In-
terestingly, the nursing cohort at the time of this study had
less career experience in their feld and in the PICU setting
compared to the RTs, which may have contributed to the
discrepancy seen in comfort level. Intuitively, one may
expect that factors such as emergent procedures, procedures

MD RN RT

*p<0.001

*
How well informed did you feel about the intubation?

10
9
8
7
6
5
4
3
2
1
0

(a)

MD RN RT

*p<0.001

*

How comfortable did you feel with the intubation?

10
9
8
7
6
5
4
3
2
1
0

(b)

Figure 3: Comfort and awareness of team members with intubation process by a Likert scale.
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requiring multiple attempts, or procedures surrounding
a change of shift may afect the perception of the procedure;
however, these factors did not seem to negatively impact
providers’ perception of a procedure as long as there was
efective communication among the team members and
adequate preprocedural planning.

Te need for clear communication and teamwork, ad-
equate planning and preparation, and role identifcation are
themes not unique to this study, as they have been frequently
cited as key elements to success in high-acuity situations,
both within and outside of medicine [9, 19–23]. It is well
demonstrated that inefective communication and team-
work directly compromise patient care, lead to staf distress,
and are a contributory factor in the majority of hospital
sentinel events [18, 22–26]. In fact, teamwork and leadership
have been found to be so integral to cardiopulmonary re-
suscitation that they have been included in guidelines for
advanced life support [10, 27]. In a pre-/postimplementation
study assessing the utility of a PICU daily patient goal sheet,
the use of the protocol improved both physicians’ and
nurses’ perceived understanding of patient care goals as
well as nurses’ ability to accurately identify a patient’s
physician team [7]. Furthermore, a systematic review
assessing the impact of a surgical safety checklist on the
quality of teamwork and communication in the operating
room found that safety checklists positively impact oper-
ating room teamwork and communication, which may, in
turn, improve patient outcomes [11]. Moreover, as was
seen in our study, communication and planning can
contribute to a calm, controlled environment, which can, in
turn, promote positive patient outcomes and success of
procedures. In a large study of over 2,000 intubation events,
high team stress levels were more frequently associated
with adverse events, and low stress levels were highly
correlated with high teamwork scores [4]. A potential
solution to these identifed opportunities for improvement
may be the use of simulation in teamwork surrounding
tracheal intubation [28].

With the success of safety checklists reducing morbidity
and mortality in the operating room, much interest has been
focused on improving periprocedure communication in
similarly acute inpatient settings [6, 11]. While somewhat
inconclusive, adult literature suggests intervention-targeted
preprocedure protocols for endotracheal intubation can
decrease life-threatening complications both in the emer-
gency room and ICU [12, 13, 29]. Likewise, the use of
standardized preintubation checklists, as well as electronic
medication algorithms and order sets, improved patient
safety in a large, academic NICU [14]. Finally, in a large
multicenter time series study across PICUs in the
United States, implementation of a tracheal intubation safety
bundle, including airway safety preprocedural checklists,
was associated with a decrease in TIAEs [3].

Eforts have been made to develop quality improvement
bundles targeted to reduce TIAEs during pediatric in-
tubation in PICUs [3], including the use of a standard
preintubation checklist, though bundle compliance
remained a signifcant barrier [30, 31]. It is important to note
that it is not the mere presence of a checklist that may

improve communication and reduce patient complications;
rather, the checklist is a tool that, when utilized appropri-
ately, can improve team communication [15, 32]. For ex-
ample, although the use of a surgical safety checklist
successfully decreased the rate of death and complications
when implemented across eight worldwide cities, when that
same checklist was implemented in hospitals across Canada,
with reported 98% compliance, there was no reduction in
mortality or complications [6, 33]. As such, when imple-
menting a checklist, it is important to ensure buy-in from
stakeholders and involve the interprofessional team mem-
bers in its creation and execution.

Taken together, our study fndings suggest that a struc-
tured, preintubation checklist may aid with organization and
planning prior to intubation to improve provider comfort
from and patient safety during the intubation process.
During the COVID-19 pandemic, many ICUs mandated
a minimum amount on personnel in the room with the door
closed, which only highlights the need for clear commu-
nication and preparation prior to any procedures. By pro-
viding dedicated time during which team members may
ofer critical patient-related information, fag knowledge
gaps, and promote coordination and shared decision-
making, interprofessional team members may deliver bet-
ter care. Tough, we acknowledge and recognize that in
emergent situations, going through a checklist may not be
feasible for the safety of the patient. As with many quality
improvement eforts, efective implementation depends on
broad stakeholder engagement from interprofessional team
members.

Tere are several limitations to this study.Te results are
based on the experience of a single-center tertiary care
PICU, which may limit the generalizability of our fndings.
Although we followed a process to obtain accurate data,
because our data are self-reported, there is a possibility of
recall bias. Furthermore, given that there are a fnite
number of personnel to be involved in multiple in-
tubations, this may be a confounding factor that we did not
adjust for. Finally, it is unique that we perform nasal in-
tubations in our PICU; although it is a more common event
in our PICU compared to other PICUs, it is still rare and
may have contributed at least in part to the abundant
commentary regarding opportunities for improvement
surrounding equipment.

5. Conclusion

In this study assessing the perceptions of interprofessional
team members regarding the intubation process at a large
academic PICU, RNs, RTs, and MDs reported awareness of
and comfort with the intubation process >80% of the time.
However, RNs reported signifcantly less awareness and
comfort compared to RTs and MDs. Upon assessment of
free-form comments regarding the intubation process,
several themes emerged including communication and
teamwork, preprocedural planning and preparation, and
role identifcation. A structured preintubation checklist may
help to improve communication, procedural planning, and
role identifcation, creating a shared mental model,
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improving comfort and stress levels amongst in-
terprofessional team members, and ultimately ensuring
patient safety.
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