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Background: Debriefing after an actual critical event is an established good 
practice in medicine, but a gap exists between principle and implementation. 
The authors’ objective was to understand barriers to debriefing, character-
ize quantifiable patterns and qualitative themes, and learn potential solutions 
through a mixed-methods study of actual critical events experienced by anes-
thesia personnel.

Methods: At a large academic medical center, anesthesiology residents and a 
small number of attending anesthesiologists were audited and/or interviewed for 
the occurrence and patterns of debriefing after critical events during their recent 
shift, including operating room crises and disruptive behavior. Patterns of the events, 
including event locations and event types, were quantified. A comparison was done 
of the proportion of cases debriefed based on whether the event contained a critical 
communication breakdown. Qualitative analysis, using an abductive approach, was 
performed on the interviews to add insight to quantitative findings.

Results: During a 1-yr period, 89 critical events were identified. The overall 
debriefing rate was 49% (44 of 89). Nearly half of events occurred outside the 
operating room. Events included crisis events (e.g., cardiac arrest, difficult airway 
requiring an urgent surgical airway), disruptive behavior, and critical communication 
breakdowns. Events containing critical communication breakdowns were strongly 
associated with not being debriefed (64.4% [29 of 45] not debriefed in events with 
a communication breakdown vs. 36.4% [16 of 44] not debriefed in cases without a 
communication breakdown; P = 0.008). Interview responses qualitatively demon-
strated that lapses in communication were associated with enduring confusion that 
could inhibit or shape the content of discussions between involved providers.

conclusions: Despite the value of proximal debriefing to reducing provider 
burnout and improving wellness and learning, failure to debrief after critical 
events can be common among anesthesia trainees and perhaps anesthesia 
teams. Modifiable interpersonal factors, such as communication breakdowns, 
were associated with the failure to debrief.

(ANESTHESIOLOGY 2019; 130:1039–48)
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What We Already Know about This Topic

• Debriefing after an actual critical event is an established good 
practice in medicine, but a gap exists between principle and 
implementation.

What This Article Tells us That Is New

• Failure to debrief after critical events is common among anesthesia 
trainees and likely anesthesia teams. Communication breakdowns 
are associated with a high rate of the failure to debrief.
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Critical events in a hospital setting (e.g., cardiac arrest, 
difficult airway requiring an urgent surgical airway) 

carry a high level of stress and acuity.1 They often involve 
time-sensitive decisions with patients’ lives at stake. These 
events can be frequent in aggregate at large institutions, but 
their rarity at the individual provider level only adds to their 
complexity.2,3 These crises can place significant personal 
burden on the healthcare provider—a major concern in 
this era of examining the factors that contribute to provider 
burnout and wellness.

Critical event debriefing is a valuable tool in mitigating 
the negative impact of crisis events on healthcare provid-
ers.4–6 Postevent debriefing also offers opportunities for edu-
cation and learning, including those that address all the core 
competencies from the Accreditation Council for Graduate 
Medical Education.7,8 In addition, it can be beneficial for 
quality assurance, ensuring immediate issues are addressed 
before the next patient is cared for, and determining need 
for longer-term follow-up.9 Despite debriefing’s utility, there 
persists a gap between evidence-based theory and prac-
tice.10,11 The reasons for this gap are poorly understood and 
rarely studied leveraging the richness of mixed methods. To 
clarify these reasons, this study sought to examine patterns 
of debriefing among anesthesiology residents and attend-
ings providing complex care both within and beyond the 

operating rooms. Our intent was to determine, in the setting 
of actual patient care at a large academic medical center: (1) 
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which critical events were taking place, as well as (2) how 
often proximal debriefing was taking place after these events. 
We hypothesized that there are quantifiable patterns in the 
types of events that are debriefed. The addition of qualita-
tive semistructured interviews helped to add insight to the 
quantitative findings. Given the ubiquity of anesthesiologists 
at critical events all over a hospital/system, we anticipated 
that many of the lessons learned from this research could be 
generalizable to other dyads and other specialties. Through 
our mixed-methods approach, we also explore another pat-
tern of behavior that has been long-embraced as essential in 
crisis resource management: communication.

Materials and Methods
Institutional Review Board approval was obtained from 
the University of Pennsylvania Office of Regulatory Affairs 
(Protocol #825918; Philadelphia), which included a waiver of 
written documentation of consent. The data-collection period 
spanned from October 2016 to June 2017 and February 2018 
to April 2018 (a time period where there were 72 anesthesiol-
ogy residents [Clinical Anesthesia year 1 to Clinical Anesthesia 
year 3] and more than 80 attending anesthesiologists). At a 
large academic medical center, anesthesiology residents were 
audited and queried for the occurrence of critical events, 
including operating room crises3 and disruptive behavior that 
undermined a culture of safety.12 Anesthesia attendings were 
permitted to provide data if they expressed interest to do so. 
Study participation was voluntary. Two methods of data collec-
tion were used: (1) a research assistant contacted residents/staff 
to learn of events that had taken place and was available to be 
contacted for future events; and (2) residents and staff who pro-
vided information on critical events and debriefs were invited 
to be further interviewed. A convenience sample of these vol-
unteers were given a recorded, transcribed, and de-identified 
semi-structured interview. In addition to Institutional Review 
Board approval, consultation was done with both the Quality 
Improvement/Patient Safety team of the department, as well 
as institutional Risk Management (Supplemental Digital 
Content, http://links.lww.com/ALN/B880).

Quantitative Data Collection and Analysis

Research assistants (R.E.S., M.M.) served as data collectors 
and were introduced to the residents and members of the 
department by the Departmental Chair. The data collectors 
made themselves available in several ways, including being 

present in the post anesthesia care unit during the day and 
at handoffs between day and night shifts, and being available 
to contacted at any time (Supplemental Digital Content, 
http://links.lww.com/ALN/B880). Intensive care unit 
staff and residents on dedicated pain service or intensive 
care unit rotations were not sampled. While the physical 
presence of the data collector was limited by resource con-
straints, audits included weekdays and weekends, days and 
evenings, and residents at all levels (Clinical Anesthesia year 
1 to Clinical Anesthesia year 3). Further, no attempt was 
made to contact any particular resident or location over 
another, and data collectors made themselves available to be 
contacted by the residents at any time.

Residents who participated in the audit were shown a 
list of events (Supplemental Digital Content, http://links.
lww.com/ALN/B880) and were asked if any had taken 
place during their shift/call. Additional collected baseline 
data included the initial patient location, number of days 
the event occurred before the audit (for consistency, the end 
of the participant’s shift during which event occurred was 
considered “day 0,” even if it was a 24-h shift), and expe-
rience level of the participant (i.e., Clinical Anesthesia year 
or attending status). As the semistructured interviews were 
descriptive, for additional data privacy, the number of days 
the event occurred before the interview was not collected.

If a critical event was identified, study participants were 
asked if the event was debriefed during/shortly after the event/
case or if there were at least some bare-minimum components 
of a proximal debriefing session, such as a short, dedicated con-
versation about the event, that included the study participant, 
during the care associated with it or soon thereafter. To avoid 
being overly strict or prescriptive in what the study partici-
pant may have considered to be a “debriefing,” the event was 
considered “debriefed” if the study participant stated that at 
least these bare-minimum components took place or explicitly 
stated that there was a debriefing session during the case or 
shortly thereafter. The event was considered “not debriefed” if 
the above did not take place, or if study participant explicitly 
noted that “no debriefing took place/occurred.”

During data collection, it was apparent that study par-
ticipants were reporting issues with communication among 
personnel, even though this was not part of our prespecified 
list of critical events (Supplemental Digital Content, http://
links.lww.com/ALN/B880). At the completion of data col-
lection, all events, and transcripts were re-reviewed by an 
anesthesiologist with expertise in patient safety (A.F.A.) to 
determine if the event entailed a critical communication 
breakdown. This assessment was adapted from categories 
of communication failures previously described by Lingard 
et al.13,14 and informed by prior literature on communica-
tion breakdowns.15,16 Case summaries of all the events were 
blinded to whether the event was debriefed (and blinded to 
the assessment on communication breakdowns by A.F.A.), 
and they were then presented to a medical/linguistic anthro-
pologist (J.T.C.) for an independent review of whether each 
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case contained a critical communication breakdown. Any 
cases of disagreement were resolved by consensus among 
four of the authors (A.F.A., J.T.C., R.E.S., and M.M.). A 
quantitative comparison was then done to assess the propor-
tion of cases that were debriefed by critical communication 
breakdown status. No a priori statistical power calculation was 
conducted regarding the relationship between communica-
tion and debriefing. The sample size for this was based on the 
available data and our previous experience with this design.16

Qualitative Data Collection and Analysis

Data collectors created a narrative of the event after discuss-
ing it with the study participant, which was then reviewed 
together with an attending anesthesiologist (A.F.A.). Study 
participants who noted a critical event were given the 
opportunity to have a semistructured interview about the 
event. Interviewees were asked to describe the event, what 
their reactions were, whether there was a debriefing/con-
versation during the case or shortly thereafter, what their 
thoughts were if there was no debriefing, and if they had 
anything else they wanted to add. Interviews were audio-re-
corded and transcribed by a professional transcription ser-
vice. For three events, two different individuals involved in 
each event volunteered to be separately interviewed (i.e., six 
interviews for three events).

Qualitative data analysis was initiated midway through 
data collection in order to give the team the ability to assess 
thematic saturation and thereby determine when to cease 
interviewing. Theory development was ongoing through-
out this process using an abductive approach in which 
propositions were neither assumed a priori nor observed, 
but rather developed through identifying the most par-
simonious explanations for unexpected findings from 
among a field of competing theories.17 NVivo 11 (QSR 
International, Australia) was used to manage coding, which 
was undertaken by three research assistants (R.E.S., M.M., 
R.C. B.) overseen by an experienced qualitative researcher 
(J.T.C.) working in collaboration with the lead author 
(A.F.A.; see Supplemental Digital Content, http://links.
lww.com/ALN/B880, for additional information on data 
collectors/reviewers, as well as more details on the qualita-
tive coding process).

Statistical Analysis

Quantitative data were analyzed using Microsoft Excel and 
SAS version 9.4 (SAS Institute, USA). The number of days 
the critical event occurred before the audit were reported 
with median and interquartile range, and the number of 
critical events per patient were reported with median and 
overall range. All P values were 2-sided, and P values less 
than 0.05 were considered statistically significant. The 
assessment of communication breakdown rate by debrief-
ing status was done using a Chi-square test. Interrater reli-
ability for the variable coding whether the case contained 

a critical communication breakdown (i.e., the assessment of 
coding of this variable by A.F.A. vs. J.T.C.) was measured by 
calculating the simple κcoefficient.

Results
Quantitative Findings

After exclusion of two events because of insufficient infor-
mation from the study participant, 89 events were identified 
during the course of the study period. A breakdown of the 
study population is shown in figure 1. All study participants 
opted to participate when approached (100% response rate). 
Of the 64 events identified by discussions without an asso-
ciated interview transcript, the median number of days the 
discussion took place after the event was 0 (i.e., the day of 
the event or immediately after the call-shift; interquartile 
range, 0,2).

The event locations spanned throughout the hospital and 
included events occurring during the day and at night. The 
locations were categorized according to where the event 
started (table 1). Figure 2 shows a breakdown of the types 
of events identified. A total of 157 types of events occurred 
across 89 patients (median per patient, 2; range, 1 to 5). For 
the purposes of calculating a debriefing rate, events were 

Fig. 1. Study population.
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only counted once per patient-related critical event episode 
even if parallel events occurred or more than one person 
was interviewed about the event. For example, if a patient 

had a period of significant or prolonged hypotension and/
or hypoxemia, followed by cardiac arrest, in the setting of 
a critical communication breakdown, which was reported 
by two different study participants, this was only counted as 
one event. Using this conservative definition, only 49.4% of 
events (44 of 89) had a proximal debriefing as reported by 
study participants involved in the events (table 1).

Of the 89 events, more than 50% (45 of 89) contained 
a critical communication breakdown. There was excellent 
interrater reliability with respect to the assessment of a 
critical communication breakdown between the anesthesi-
ologist/patient safety expert (A.F.A.) and the medical/lin-
guistic anthropologist blinded to debriefing status (J.T.C.) 
(κ = 0.93). Illustrative vignettes of the types of communi-
cation breakdowns are shown in table 2. Of these 45 events, 
80% (36 of 45) contained more than one type of breakdown 
in communication. Events containing at least one critical 
communication breakdown were strongly associated with 
not being debriefed (64.4% [29 of 45] not debriefed in 
events with a communication breakdown vs. 36.4% [16 of 
44] not debriefed in cases without a communication break-
down; P = 0.008).

Qualitative Findings

We analyzed 25 events associated with 26 semistructured 
interviews (fig.  1). The interviews lent additional detail 
to the quantitative findings. Given the lengthy nature of 
interview excerpts, an expanded version of these qualitative 

table 1. Initial Location of Critical Events, Predominant 
Event in That Location, and Percent Debriefed

initial Location
(Frequency [%]) Predominant Event

Percent 
debriefed

Operating room* 
(35/89 [39%])

Significant or prolonged hypoten-
sion, hypoxemia, and/or cardiac 
arrest

 51% (18/35)

Intensive care unit 
(9/89 [10%])

urgent airway or postoperative 
issue**

 33% (3/9)

Inpatient floor  
(16/89 [18%])

Challenging/difficult airway or 
notable cardiac arrest

 38% (6/16)

Labor floor and obstet-
ric operating rooms 
(16/89 [18%])

Critical communication breakdown 63% (10/16)

Other (PACu, preoper-
ative holding area, 
NORA, and other 
out-of-OR locations) 
(13/89 [15%])

Case complexity requiring return 
to OR or surrounding transport 
to ICu, with or without a con-
comitant critical communication 
breakdown

54% (7/13)

ICu, intensive care unit; NORA, non–operating room anesthesia; OR, operating 
room; PACu, postanesthesia care unit.
* This included all main operating rooms (e.g., general, cardiac, vascular) except 
for the obstetric operating rooms and NORA locations.
** ICu staff and residents on dedicated ICu rotations were not sampled. Residents 
on dedicated pain service rotations were not sampled.

Fig. 2. Types of events identified.
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results can be found in the Supplemental Digital Content 
(http://links.lww.com/ALN/B880). Residents described 
a range of lapses in effective communication. These lapses 
were often described as incurring communicative sequelae 
that persisted beyond the event.

Many residents related “stressful” or “confusing” circum-
stances born out of contradictory directives. Conflicting 
clinical opinions and approaches were reported as com-
ing both from anesthesia faculty/residents, as well as other 
providers. For instance, this resident reports being given 
mutually exclusive directives from the surgery and anes-
thesia teams during a code, an occurrence attributed to an 
ambiguous decision-making hierarchy:

INTERVIEWER: [W]as anyone giving clear direc-
tives, or was there someone running the code?
ANESTHESIA RESIDENT (R): Unfortunately no. 
It was very disorganized […]. It wasn’t very clear who 
was in charge at that moment. And communication 
was very poor. On one hand the surgical team was 
saying don’t do compressions. And then we were say-
ing to do compressions.

In other accounts, anesthesia attendings had “different opin-
ions on what could’ve been done with the airway.” While 
residents acknowledged that tracheal intubation could be 
accomplished in multiple ways, they noted the frustration 
and confusion that can be inherent when the clinical sce-
nario is complex. One resident detailed a particularly severe 
example:

R: [T]here was a lot of miscommunication between 
the teams. I think that between our team as anesthesia 
providers, we all didn’t listen to each other. I think 
the attending felt offended because a resident pretty 

much overruled him in front of everyone. And then, 
the resident felt like she was in a bad spot […]. She 
really wanted to do what’s best for the patient.

Here, the resident quoted was a bystander in this disagree-
ment. The resident described the attending as having “tun-
nel vision,” “not receptive at all” to a different opinion (of 
note, the resident commented that input from other attend-
ings was solicited over the course of the event, and there 
was not clear consensus until the situation became more 
urgent).

Residents also expressed frustration about instances in 
which seemingly basic communication issues, such as the 
ability to successfully contact providers during emergency 
situations, negatively impacted the team’s ability to solve 
problems. One anesthesia resident explained that during a 
protracted crisis event they “called people in [i.e., home-call 
cardiac attending anesthesiologist and home-call anesthesia 
resident rotating on cardiac], which was a mess because […] 
the [phone call attempt to the home-call] cardiac attending 
went to voicemail.” This resident subsequently called the 
wrong home-call anesthesia resident based on a misreading 
of the schedule (of note, phone call, and not paging, was the 
routine method of communication for the clinical scenario 
in question at the study institution). This scenario served as 
prelude to further downstream miscommunication:

R: And there was miscommunication, as there often 
is. I tried to mention to her [the cardiac nurse] that I 
had, in fact, called the cardiac [anesthesia] attending, 
but had not gotten in touch with her and left a voice-
mail. And then, I overheard her [the cardiac nurse] on 
the phone saying that we talked to cardiac anesthesi-
ology. So I said to her [the cardiac nurse], I was like, 
sorry. Maybe you misunderstood me. And I think – I 

table 2. Critical Communication Breakdowns Observed and Illustrative Vignettes

category description illustrative Vignette

Audience failure Key person missing from a critical 
conversation

Profound desaturation after resident extubated patient at the end of a case. A second on-call anes-
thesia resident incidentally was also present for extubation. “…neither of us had a free hand. And I 
think at some point, I don’t remember exactly when it was, we asked the circulator, can you please 
call our attending. And she couldn’t reach our attending. She called the wrong attending.”

Occasion failure A key discussion that became futile due 
to poor timing, or lack of commu-
nication of a key piece of clinical 
information during the event

Critically ill patient scheduled for an elective case transported directly to the operating room without 
communication between relevant parties involved. No tracing on the arterial line (unclear timing of 
this); massive pulmonary embolism suspected.

Content failure Insufficient/inaccurate information 
regarding critical details

Elective case cancelled in preoperative holding area after three hours of attempted coordination and 
data gathering involving adult congenital heart disease.

Purpose failure Failure to resolve a critical issue that 
was discussed, or discontent/ 
disagreement with another clinician 
regarding a critical issue

Strong disagreement between nurse and anesthesia resident regarding the administration of naloxone 
during a request for intubation of a patient in the hospital ward. Two additional requests for intuba-
tion of patients in the hospital occurred right after this incident. Never was addressed.

Systems failure Lapse in communication at the organi-
zational level

Obstetric emergency (“Level 1”) called on the labor and delivery floor; pagers were down. This led to a 
delay in the discussion between the anesthesia and obstetric teams regarding critical information.
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just think that message kept getting not heard…[later 
in the passage]…and he [the cardiac surgical fellow] 
was furious that cardiac anesthesia was not there…he 
kept saying, if anything happens, it’s on you guys, 
which is not helpful.

Additionally, interviewees emphasized the simple challenge 
of hearing/understanding colleagues during a code and in 
turn generating clear responses. The inability to commu-
nicate due to the hectic nature of codes arose in several 
resident interviews. With “lots of people yelling” and no 
“sense that there was a code leader,” residents sometimes 
found it nearly impossible to effectively communicate with 
colleagues:

R: I think it was so chaotic and people were – orders 
were coming from everywhere. One person over in 
the corner was saying something. […] [Someone] over 
here was saying something. Another one over here was 
saying something. So it was…very difficult to even 
communicate with anybody to be honest with you.

Irrespective of the resident level of experience, residents’ 
narratives were similar when it came to the “chaotic” code 
environment.

discussion
Critical events can occur frequently in large hospitals, and 
we observed that only about half were associated with a 
proximal debriefing involving the anesthesiology resident. 
This is likely a gross underestimate, given our liberal defi-
nition of debriefing that included what some would con-
sider its bare-minimum components. As this was a study 
predominately of anesthesia trainees and their attendings, 
the incidence of debriefing with the entire team may be 
even lower. Barriers extend well beyond production pres-
sure and limited resources (e.g., time and space) to include 
challenging team dynamics.

Events containing a communication failure were sig-
nificantly less likely to be debriefed. Over half of the crisis 
events contained at least one critical communication break-
down. This is also likely an underestimate of communication 
failures during critical events, as our study was limited to 
interviews (mostly from one individual involved) and brief 
narrative event descriptions. When the critical event centered 
on patient comorbidities/pathophysiology, the event was 
more likely to be debriefed. When the critical situation was 
(or contained) a critical communication breakdown, people 
were more likely to walk away without a proximal debrief-
ing. The fact that events with communication failures are less 
likely to be debriefed may provide a “two-hit” hypothesis 
that could increase malpractice risk and compromise patient 
safety. Closed claims studies by both the American College 
of Surgeons and the American Society of Anesthesiologists 

have shown communication problems (both intraoperative 
and outside the operating room) to be a significant source 
of complications in malpractice claims.18–20 It may be easier 
for clinicians to discuss pathophysiology and medical facts 
than deal with human factors and team dynamics. This may, 
in part, reflect the timing for which national/standardized 
examinations emphasizing domains such as communication 
and professionalism have historically appeared relative to oth-
ers.21,22 The fact that events centering on a communication 
breakdown are less likely to be debriefed highlights the value 
of preventing communication problems in the first place 
through medical education and patient-safety-based interven-
tions such as checklists, handoffs, and simulation-based train-
ing.7,8,23–25 Crisis checklists, emergency manuals, and other 
cognitive aids have long been embraced as tools to improve 
crisis resource management and patient safety.3,26,27 There are 
simulation-based training programs in existence to improve 
debriefing skills, encourage higher-quality conversations, and 
excavate reasoning, which are directly relevant to the anesthe-
sia provider.28 There are also organizations and departments 
that have created and/or implemented programs to improve 
various aspects of peer support.29–32 While there is value in 
distal (or “cold”)33 debriefing once members have been able 
to process an event, it does not remove the potential value of 
proximal debriefing. “Hot” debriefing has been described in 
the critical care literature as “tak[ing] place soon, often imme-
diately, after the resuscitation attempt.”33 As the majority of 
our audits were performed within 2 days, our data inherently 
characterizes a short interval representing what is proximal. 
Individual institutions may benefit from local customization, 
consistent with cultural norms and available resources, regard-
ing the distinction between these timeframes.

The results should be interpreted in the context of the 
study design and its limitations. This was a single-institution 
study; patterns observed may reflect the target institution’s 
culture and workflow. However, events occurred in a wide 
range of locations spanning well beyond the operating room. 
The ubiquitous nature of anesthesiology residents and the 
study of real events provided generalizability difficult to obtain 
from a multi-institutional study of just one clinical setting, or 
a simulation-based study debriefing hypothetical scenarios.20 
There was also potential for selection bias, as events were not 
captured by random audits of call teams. A random-audit 
approach was quickly abandoned, as there was strong resident 
enthusiasm for the study, to the extent that residents were 
contacting data collectors in an unsolicited fashion. The com-
bination of snowball sampling and availability of data collec-
tors was effective at obtaining detailed information on nearly 
90 crisis events over a relatively short time period. The fact 
that residents were this enthusiastic to speak about a sensitive 
topic is arguably a finding in and of itself, as it speaks to the 
timeliness/relevance of the topic, the desires of the current 
generation of residents, and departmental leadership buy-in.

In addition to peer-review protection/privileges 
(Supplemental Digital Content, http://links.lww.com/ALN/
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B880), we intentionally chose to protect subjects by limiting 
collection of information on the study participants themselves. 
There is precedent for this strategy regarding sensitive safe-
ty-related information. For the Australian Incident Monitoring 
Study, anesthesia providers were allowed to report, “on an 
anonymous and voluntary basis, any unintended incident 
which reduced, or could have reduced, the safety margin for 
a patient…anonymity and medicolegal safety are key factors 
in the success of [Australian Incident Monitoring Study].”34 
While future studies could benefit from data-corrobora-
tion methods across team members, they would also have 
to address disadvantages from potential: smaller event sam-
ple-size, less willingness of residents (or others) to volunteer 
events, and added risk-management concerns when events 
are linked across corroborators to patient identifiers and the 
medical record. Our findings reflect that critical communica-
tion breakdowns were described by study participants more 
frequently in events that were not debriefed. A study design 
involving an a priori plan to ask residents about communication 
failures could serve as insightful future work. It is nevertheless 
compelling that critical communication breakdowns were so 
starkly on the minds of participants that they brought these 
issues up (with a strong association with the failure to debrief) 
in the absence of being specially asked. Since we did not audit/
interview the corresponding attendings for most events, we 
cannot rule out the possibility that attendings may have offered 
or demonstrated a willingness to debrief that was not taken up 
by the resident. Nevertheless, it is unlikely that a thoughtful 
debriefing took place for a given event, followed by the res-
ident denying it. While we observed an association between 
communication breakdowns and lack of debriefing, association 
does not necessarily mean causation. Nonetheless, the strength 
of the observed association, which was only reinforced by an 
in-depth qualitative analysis, offers a case for this association to 
be further explored. Last, there is the potential for recall bias, as 
not all events were reported to the data collector immediately 
after they happened. This was minimized by data collectors 
who made themselves widely available. The interquartile range 
for the number of days audits took place after the event ranged 
from the end of the shift when the event happened, to 2 days 
later. The fact that some events were discussed more distally 
provided the study strength that participants had a chance to 
reflect further on critical events they had experienced.

This work contributes to a growing effort across spe-
cialties to improve debriefing. We intentionally did not 
limit our debriefing definition to “Critical Incident Stress 
Debriefing,” which was initially popularized by Mitchell 
for emergency workers.6 To mitigate potential iatrogenic 
emotional effects from debriefing,35 institutions may derive 
value from local customization of the minimum event types 
and debriefing components appropriate for the nature 
and resources of their institution and staff. Practical guides 
for emergency department debriefing recommend stan-
dardizing the minimum number of event types to debrief 
in alignment with departmental goals, local needs, and 

priorities.36 While we favored an inclusive list including any 
event for which an individual involved desired/requested 
a debriefing (Supplemental Digital Content, http://links.
lww.com/ALN/B880), the local customization of at least a 
bare-minimum list can allow for standardization. The mere 
standardization of offering to proximally debrief, despite 
the known barriers, may mitigate provider burnout, a topic 
that has received recent national attention.37–39 There is 
already literature advocating for routine debriefing at the 
end of surgical cases,23 with the success of such initiatives 
dependent on whether they are actually implemented.40,41 
Interventions to facilitate and improve debriefing between 
surgical attendings and surgical residents42 are increasingly 
popular. Curricula containing debriefing after critical 
events have been noted in the nursing literature, and pro-
grams/studies exist for multidisciplinary teams in both the 
operating room and other settings.20,43,44 While debriefing 
with more team members may hypothetically have more 
barriers, there is evidence from real-time use that it can also 
improve efficiency and patient outcomes.45,46

The pendulum of a critical event’s impact swings on a 
continuum, where on one end is provider burnout, com-
promised patient safety, and adverse events, and on the other 
end is provider resilience and the ability for providers to 
serve as a buffer to protect patients from an imperfect sys-
tem.47,48 Proximal debriefing after critical events, even if 
done briefly, may be an essential conduit to improve resil-
ience and learning (at the individual, team, and systems 
level). Even among the earliest studies using similar meth-
ods to study critical events in anesthesiology, communica-
tion was observed to be a major theme.49,50 It has been 40 yr 
since the December 1978 landmark critical incident article 
by Cooper et al. stated that “…factors frequently associated 
with incidents were inadequate communication among 
personnel, haste or lack of precaution, and distraction.”49 
Our study shows that failure to debrief after critical events 
can be common, particularly in association with inade-
quate communication among personnel. Given the broad 
potential impact of critical events on patients, providers, and 
healthcare systems, continued research on feasible, general-
izable, and sustainable interventions for proximal support 
after these events is imperative.
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Flowers on Dr. B. H. Pearce’s Trade Card—Were Poppies 
in His Nitrous Oxide?

Barnum Herbert Pearce (1869 to 1952) learned that his hometown dentist had added a weak elixir of opium 
poppies to prolong the effects of nitrous oxide. This effort either anticipated or mimicked the early version 
of “Vegetable Vapor” patented by a Boston dentist. Pearce earned his D.D.S. in 1894 not in his native Ohio, 
but to the northwest, at the dental department of the University of Michigan. From there he moved east to 
Pennsylvania, and eventually set up a George Street office in the city of  York, as a branch of the “Philadelphia 
Dental Parlors.” One of Dr. Pearce’s trade cards (above) depicts three poppies and a farming couple. Were the 
poppies pictured: (1) merely decorations on a trade card, (2) a nod to his hometown dentist’s poppy- elixir-
laden laughing gas, or (3) an advertisement for Dr. Pearce’s own proprietary administration of nitrous oxide 
laced with a poppy elixir? A mystery of history.... (Copyright © the American Society of Anesthesiologists’ 
Wood Library-Museum of Anesthesiology.)

George S. Bause, M.D., M.P.H., Honorary Curator and Laureate of the History of Anesthesia, Wood Library-Museum 
of Anesthesiology, Schaumburg, Illinois, and Clinical Associate Professor, Case Western Reserve University, Cleveland, 
Ohio. UJYC@aol.com.
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