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Abstract
Objective Compassionate extubation (CE) can be stressful for staff and families in the neonatal intensive care unit (NICU).
Our quality improvement initiative developed and implemented a novel symptom management and family support checklist
and post-debriefing template to improve team communication and staff support.
Study design An interprofessional team performed a needs assessment, determined key drivers and intervention steps, and
implemented changes using Plan-Do-Study-Act cycles. Outcomes included nursing perception of good communication with
the medical team, nursing assessment of patient comfort after CE, and frequency of post-event debrief. Outcomes were
analyzed using time series design with 12 months baseline data and 6 months post-implementation monitoring.
Result Eighteen events were studied. Respondents endorsing “good” communication with the medical team increased by
60%, and debrief participation rate improved by 96%.
Conclusion Implementation of a CE checklist and post-event debriefing sheet was associated with increased rate of debriefs
and improved team communication.

Introduction

Compassionate extubation (CE), the withdrawal of life-
sustaining invasive ventilatory support, occurs frequently
before infants die in the Newborn Intensive Care Unit
(NICU); three-quarters of all NICU deaths in the United
States occur during withdrawal of life-sustaining interven-
tions [1–3]. CE can be a stressful experience for both
families and staff in the NICU. Much of the existing
literature on staff comfort with end-of-life care in the NICU
represents the nursing population, though other staff
members, such as physicians, respiratory therapists and
social workers, are presumed to face many of the same
challenges. For neonatal nurses who are simultaneously
tasked with effectively managing symptom burden as well
as providing support to the infant’s family, there are mul-
tiple sources of stress during a CE [4]. Nurses in this setting
may struggle with negative emotions including moral dis-
tress and feelings of professional inadequacy. This places
them at risk for experiencing compassion fatigue, which in
turn impairs their provision of effective family support
during CE [5]. NICU parents are highly sensitive to pro-
viders’ degree of empathy: their most common criticism
surrounding their infant’s death was a lack of sensitivity and
emotional support from staff [6]. Conversely, a positive
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relationship between staff and parents can dramatically ease
parents’ grief process [7].

In past studies, NICU nurses report feeling unprepared,
both educationally and emotionally, to support parents in
end-of-life settings [8, 9]. This lack of confidence may
reduce parental satisfaction with NICU care [10]. Neonatal
and pediatric intensive care nurses also experience com-
munication challenges during end-of-life care. Nurses report
dissatisfaction with communication between nursing and
the treating physician or team [11], as well as commu-
nication challenges with families [12].

Although CE is relatively common, no published con-
sensus guideline exists to aid medical management and
communication during CE in the NICU. Checklists have
been helpful in improving consistency and quality in
other complex, multi-step clinical processes [13], but no
CE-specific checklist for the NICU exists in the medical
literature. Studies have also demonstrated that formal and
informal debriefing sessions are an important component
of psychological coping for staff who provide end-of-life
care [4, 14], yet institutional support is often unavailable
[11, 15].

Lack of a standardized approach to patient care and staff
support pertaining to CE was recognized in our NICU as a
potential target for improvement, as there was no existing
model or institutional guideline. To address this, we
sought to create a standardized approach to CE in our
NICU using the Model for Improvement [16] to guide our
efforts. For our primary intervention, we focused on
developing a CE checklist, with the intention that this tool
would allow a time-efficient and thorough review of the
plan of care, as well as a post-debriefing tool to encourage
feedback and emotional processing. Nurses were chosen as
our primary target for surveys given their extended time at
bedside during these events. We assessed outcomes before
and after protocolization, with the focused aim of
improving team communication and nursing staff support
during CE in our NICU. While we focused on NICU
nurses in this study, we hope to generalize our findings and
expand our efforts with the ultimate goal of increasing
patient comfort and reducing distress for both families and
interprofessional NICU staff.

Methods

Setting

This quality improvement project was conducted at a large,
urban, free-standing pediatric academic medical center with
a level IV, 58 bed NICU. Medical care for patients under-
going CE is provided by neonatology faculty and fellows,
pediatric residents, and advanced practice providers, with

the support of our institution’s pediatric palliative care team
on a case-by-case basis.

Planning the intervention

An interprofessional improvement team was formed by
members of the neonatology and palliative care divisions.
During the design phase, we reviewed the medical literature
and considered other institutions’ protocols to determine
best practices. We performed retrospective chart reviews of
patients undergoing CE in our NICU between October 1,
2017 and September 30, 2018. We included information on
time from CE to death, and principal diagnosis contributing
to re-direction of goals of care. Diagnosis was categorized
as: severe neurological impairment, cardiopulmonary fail-
ure, multi-organ failure, or multiple congenital anomalies. A
needs assessment survey evaluating perceptions of CE
management and communication was distributed electro-
nically to NICU nurses who responded anonymously. Using
5-point level-of-agreement Likert questions, nurses were
asked to retrospectively rate patient comfort, nurse comfort,
and quality of communication within the medical team.

We then reviewed the baseline data and institutional
best practices. We outlined our pre-intervention NICU
processes, identified key areas of improvement, and tested
potential solutions using the Plan-Do-Study-Act (PDSA)
model. Key areas for improvement included enhancing
communication with family and nursing staff, developing
guidelines for symptom management, prioritizing provider
availability during and after CE, and encouraging a standard
post-extubation staff debrief.

For the first stage of intervention, the quality improve-
ment team developed and implemented a checklist to be
used by the medical team prior, during and after a CE. The
checklist was based on the results of needs assessment as
well as other institutional protocols (Supplementary Fig. 1).
A debriefing template was also developed to guide dis-
cussion and facilitate adoption of post-CE staff debriefing
(Supplementary Fig. 2). Within 1 week after each CE
event, online post-event surveys were distributed to medi-
cal providers, nurses, and respiratory therapists who cared
for patients who underwent CE as identified during chart
review to examine the efficacy of the checklist and debrief
template; in cases where staff were involved in multiple
CE events, they were invited to complete a survey for
each event.

As each event was reviewed, opportunities for improved
awareness and ease of use were addressed, which defined
the three PDSA cycles described in this paper: PDSA 1
began after the checklist and debriefing sheet were laun-
ched; PDSA 2 grouped the checklist and debriefing sheet
together as a packet with an introductory cover to promote
staff use; PDSA 3 began after both the checklist and
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debriefing sheet were made available to staff in digital form
on a NICU shared drive.

Planning the study of the intervention

Given the infrequency of CE events in the NICU, the nur-
sing needs assessment survey was repeated after a 6-month
period. Our team determined improvement targets for the
primary outcomes based on results of needs assessment
data: (1) increase percentage of nurse respondents’ endor-
sement of “good” communication between nurses and the
medical team by 15%; (2) increase percentage of nurse
respondents’ subjective endorsement of ease of main-
tenance of patient comfort after CE by 15%; and (3)
increase frequency of post-event debrief by 50%. A key
driver diagram was created (Fig. 1). Outcomes of the
initiative were studied using a time series design with
12 months baseline data preceding the intervention and
6 months of continuous monitoring after implementation of

the checklist and debriefing sheet. Key process measures
included: (1) respondents’ ability to locate the checklist, (2)
whether the checklist was used and reviewed with the
medical team, (3) presence of a provider from the medical
team near the bedside during and after CE to ensure ade-
quate symptom management, and (4) perceived efficacy of
the checklist and debriefing sheet in providing support to
families and NICU staff. Data for these measures was col-
lected in the post-event staff survey.

Analysis

Descriptive analysis was done for all measures, including
pre- and post-intervention data. Process measure analysis
was performed by construction of control charts, which
tracked individual survey responses from post-event sur-
veys over the three PDSA cycles.

Ethical considerations

This study was approved by the Institutional Review Board
at Children’s Hospital Los Angeles and was granted an
exemption per Federal regulations 45 CFR 46.104[d][#4(ii)
and 4(iii)] and a waiver of HIPAA authorization per the
privacy rule (45 CFR Part 160 and Subparts A and E of
Part 164).

Results

Characteristics of patients undergoing CE

Out of 50 total deaths in the NICU during the initial 12-
month chart review, 58% (29) occurred following CE.
During the 6-month intervention period, 18 CE events took
place. Clinical characteristics of baseline and all post-
intervention CE events are presented in Table 1. The most

Fig. 1 Key driver diagram.
Driver diagram to increase
percentage of nurses endorsing
good communication within the
medical team, increase
percentage of nurses who found
it easy to maintain their patient’s
comfort during and after the
compassionate extubation, and
increase the rate of post-event
staff debriefs.

Table 1 Characteristics of baseline compassionate extubation (CE)
events.

Baseline CE
events (n= 29)

Post-intervention CE
events (n= 18)

Time (days, hours, minutes) from CE to Death

Average 1 d 4 h 6 h 3 m

Median 1 h 2 m 1 h 22 m

Range 1 m – 33 d 14 h 18 m − 2 d 21 h 38 m

Indication for Re-Direction of Carea

Severe neurologic
impairment

9 (31%) 5 (28%)

Cardiopulmonary failure 6 (21%) 9 (50%)

Multi-organ Failure 9 (31%) 5 (28%)

Multiple Congenital
Anomalies

6 (21%) 5 (28%)

aNote: Multiple indications allow for a sum over 100%.
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common indications for re-direction of care toward CE in
the baseline group were severe neurologic impairment and
multiorgan failure (both 31%, n= 9); cardiopulmonary
failure was the primary indication for every CE event in the
post-intervention group (100%, n= 9).

Nursing attitudes toward CE

Of the 291 NICU nurses invited to the baseline needs
assessment survey, 43 nurses indicated that they had cared
for a patient who underwent CE within the prior 12-month
period at our institution. The post-intervention survey
received 11 responses from 23 nurses identified as having
been involved with a CE after checklist implementation;
the response rate for post-intervention survey was 48%.
Table 2 compares nursing responses from baseline and
post-intervention surveys. Differences in reported number
of responses for different survey questions are due to
survey responders leaving some survey questions unan-
swered. Notably, similar responses were reported at
baseline and post-intervention for questions assessing
perceived levels of patient comfort. Responses endorsing
“good” communication with the medical team improved
by 60%, from 57% in baseline survey to 91% in post-
intervention survey. Reported rate of participation in a
post-event debrief improved by 96%, from a rate of 28%
among baseline responders to 55% in post-intervention
survey.

Process measures

85 post-event surveys were distributed to NICU staff
members who cared for a patient undergoing CE. Of those
85 instances, we received 66 responses, with a response rate
of 78%. Among those responding, 82% (54/66) reported
using the checklist during a CE, and 68% (45/66) reported
reviewing the checklist with the medical team. The ability
to locate the CE checklist varied by role: 83% of attendings
(15/18) and 91% fellows (10/11) were able to locate the
checklist compared to only 59% of nurses (10/17) and 46%
of respiratory therapists (6/13). There were 54 respondents
who located and used the checklist, whose roles included:
14 attending neonatologists or hospitalists, 14 nurses, 11
neonatology fellows, 10 respiratory care practitioners, and 5
respondents who identified as “other,” which included
social workers and resident physicians rotating in the NICU.
Of these 54 respondents, the percentage who indicated
“agree” or “strongly agree” in response to survey questions
assessing the impact of the checklist and debriefing sheet
are shown in Table 3. Two control charts demonstrate
improvement over time in percentage of survey respondents
who agreed that the checklist was helpful for ensuring staff
support during a CE event (Fig. 2a), and that the post-eventTa
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debriefing sheet was helpful in ensuring staff support after a
CE event (Fig. 2b).

Balance measures

While the first goal of the medical team is to attend to the
medical and emotional needs of these babies and their
families, we recognize that NICU staff members, especially
physicians and respiratory therapists, are often tasked with
balancing the care of multiple complex patients. Given this
reality, unmeasured but assumed balance measures included
time spent by members of the medical team in debriefing as
well as in checklist retrieval and completion, which have the
potential to result in delays in care for other infants on the
unit. These considerations are opportunities for future areas
of study to examine how this affects the rest of the unit to
ensure that the highest quality of care is provided for all
NICU patients.

Discussion

Summary

CE occurs in a large percentage of NICU deaths and is a
stressful, high-impact event for both families and staff.
Our quality improvement project sought to improve staff
communication and support during CE by implementing
a checklist and debriefing sheet for the medical team. At
6 months post-intervention, nursing survey responses
endorsing “good” communication with the medical team
increased by 60%, exceeding the project goal. The staff
debrief rate following CE nearly doubled, also showing
above-expected improvement. Subjective nursing assess-
ments of patient comfort during and after CE found
high ratings in both the baseline and post-intervention
groups.

Interpretation

The CE checklist was developed with three goals in mind.
The first goal was to provide the medical team with a
standard framework offering considerations for both
symptom management as well as family support during CE
events. The second goal of the checklist was to facilitate
clear and effective communication between members of the
medical team caring for a patient undergoing CE. The third
goal was to prompt the medical team to conduct a post-
event debrief after each CE. Importantly, the intention was
not to prescribe medical management to the treating phy-
sician, and our finding of similarly high rates of positive
response on subjective nursing assessments of patient
comfort during and after CE indicates that there was
appropriate symptom management in the majority of cases
both pre and post-intervention. The majority of post-event
respondents report reviewing the checklist with the medical
team prior to CE, confirming that it was successfully
implemented. Our subsequent finding of improved nursing
assessment of communication between the medical team
post-implementation suggests that this improvement could
be attributed to successful use of the checklist. Extrapolat-
ing from previous studies [11, 12, 17, 18], we expect that
nurses who experience better communication with the
medical team would have a better understanding of the care
plan, and therefore provide improved care of the infant and
communication with the family.

The checklist and debrief template were intended to work
in tandem to prompt and then guide discussion during post-
event staff debriefing. The rate of debrief following CE
nearly doubled after these interventions, confirming that the
interventions were successfully implemented. Furthermore,
survey respondents endorsed that participation in the debrief
was helpful for both team communication and staff emo-
tional support, indicating that the debrief accomplished its
intended goal. However, not all team members involved

Table 3 Post-event survey results.

Survey questions/statement Percentage of respondents who indicated “Agree” or
“Strongly Agree” (n= 54)

“Was a provider from the medical team available and near bedside during and in the
short-term after the compassionate extubation to help ensure adequate symptom
management?”

(52/54) 96%

The medical team was effective in providing anticipatory guidance to families prior to
compassionate extubation.

(43/54) 78%

The checklist was helpful in ensuring family support during compassionate extubation. (40/54) 74%

The checklist was helpful in ensuring staff support during compassionate extubation. (43/54) 80%

The Post-Extubation Debriefing Sheet was helpful in ensuring team communication after
compassionate extubation.

(30/54) 56%

The Post-Extubation Debriefing Sheet was helpful in ensuring staff support after
compassionate extubation.

(30/54) 56%

Compassionate extubation protocol to improve team communication and support in the neonatal intensive. . . 2359



with each CE had the opportunity to participate in the
debrief event due to logistical constraints pertaining to
extubations that occurred during or after shift changes.
Consequently, staff members, such as primary nurses who
may have had close relationships with the patient and
family, could be most at risk for burnout and compassion
fatigue. The opportunity for debrief should be expanded to
offer all team members the opportunity to participate. This
could be accomplished with the assistance of NICU social

workers or nursing managers to identify team members in
need of support and offer the opportunity for one-on-one
debriefing.

Our similarly high rates of positive response on sub-
jective nursing assessments of patient comfort during and
after CE would indicate appropriate symptom management
in the majority of cases both pre and post-intervention,
suggesting that designating a provider to remain available
during and after CE does not provide clear benefit in this

Fig. 2 Control charts for staff support during and after compas-
sionate extubation. a Survey participants’ indication of checklist
helpfulness in ensuring staff support during compassionate extubation
event. b Survey participants indication of post-event debriefing sheet
helpfulness in ensuring staff support after compassionate extubation
event. Level-of-agreement is rated on a 5-point Likert scale, with a

response of 4 indicating “agree” and a response of 5 indicating “strongly
agree.” PDSA 1: checklist and debriefing sheet implementation. PDSA
2: checklist and debriefing sheet put together as a physical packet.
PDSA 3: uploading checklist and debriefing sheet to a shared drive.
Turquoise line indicates mean (CL). Red dotted line indicates upper
control limit (UCL).
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regard. However, appointing a designated provider may
improve communication between the bedside nurse and the
medical team. This may have contributed to our finding
of improved team communication post-implementation,
although this contribution was not measured directly.
Adaptation of the post-event survey to more specifically
measure the effect of appointing a designated provider
during CE could further clarify the extent of benefit.

Limitations

Our study was limited by a low response rate for the post-
intervention nursing survey, as fewer than half of nurses
involved in post-intervention CE events ultimately com-
pleted the post-intervention survey, despite individual
emails and in-person requests for survey participation.
Barriers to checklist use were more frequently reported
among nurses and respiratory therapists than physicians.
The most common barriers were lack of awareness and
inability to locate the checklist. These warrant targeted
interventions to improve NICU staff awareness in future
PDSA cycles. One additional limitation of this study is
that parent experiences during CE were not directly
measured, although there is known correlation between
nurse comfort and improved parent experience during
end-of-life care [10].

In addition to improving staff awareness and survey
response, implementation of educational sessions for NICU
staff has been targeted as another possible subsequent
intervention. Sessions on neonatal end-of-life anticipatory
guidance, symptom management, and strategies to combat
compassion fatigue could serve as interventions in future
PDSA cycles to improve staff preparedness during CE’s.
We feel it is particularly important to give special con-
sideration to training physicians, who are tasked with
leading the medical team during these challenging events.
Further targets could also include implementation of
this projects’ checklist, debriefing template, and end-of-life
education in other departments in the hospital where
CEs occur.

Conclusions

Our project describes one institution’s practices and nursing
attitudes toward CE in the neonatal intensive care unit
(NICU), as well as the implementation of a novel pilot
protocol for standardization of CE. Implementation of a
checklist and post-event team debriefing sheet was asso-
ciated with an increase in the rate of post-event team
debriefs and an improved assessment of team communica-
tion. These improvements with CE and end-of-life care
move us closer to our ultimate goal of providing the most

compassionate, skillful care possible to every patient and
family in our NICU.
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