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Abstract
As Dr. Jeffrey B. Cooper so aptly wrote 23 years ago, “it is essential that the dangers of relief be recognized and that suitable precautions be taken
to prevent errors.” Given that the Joint Commission has identified both failures in communication and human factors as key components that lie
at the root of the majority of sentinel events, effective checklist development must incorporate both if we are to truly protect perioperative patients.
The greatest challenge to the success of this kind of checklist will be the clinician’s own resistance towards true and honest introspection. This
commentary reviews the current state and import of communication failure and its role in patient safety as well as a methodology to reduce
preventable harm when either initiating or assuming the anesthetic care of surgical patients by incorporating a comprehensive, human factors
inclusive, anesthesiology specific checklist.
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Humans Fail, Checklists Don’t
1989
“Anesthesiologists and anesthetists commonly substitute for one
another. What is the effect of such relief on anesthetic risk? Is the relieving
anesthesiologist more vigilant so that errors and near misses are less likely
to occur and more likely to be detected? Or, by being less familiar with
the patient and procedure, is the relieving anesthesiologist more likely to
make a mistake?”
“When one anesthesiologist relieves another, the reliever should
determine the following [Situation, Status, Future needs of the patient]
before the original anesthesiologist exits.”
“Having and following a defined protocol at every relief exchange may
be a good way to reduce mistakes” [1].

2012
“More than 40 million patients undergo surgery in the United States
annually and are subsequently transferred to a PACU or ICU for recovery.
These transfers are characterized by poor teamwork and communication,
patients arriving in a compromised state, unclear procedures, technical
errors, unstructured processes, interruptions and distractions, lack
of central information repositories, and nurse inattention because of
multitasking” [2].
Though causality remains unproven, poor-quality, non-standardized
handovers and perioperative adverse events are associated.
Twenty-three years ago, Dr. Jeffrey Cooper became the first engineer
to investigate the risks involved with patient handoffs between anesthesia
providers. Furthermore, he was one of the very first individuals to consider
the import and association of anesthesiologist vigilance on error occurrence
and critical incidents [1]. It is disheartening that his keen insights, which

have proven to be true [3], have yet to be adopted as standard practice
within the perioperative space. Of interest, his recommendations, which
are supported by Joint Commission (tJC) recommendations, standards,
and now a national patient safety goal [4], have yet to be fully implemented
within his prestigious Boston based healthcare facility and remain largely
unimplemented nationwide [5].
An analysis of 3548 sentinel events occurring between 1995 and 2005
performed by the tJC demonstrated that “inadequate communication
between care providers is consistently the main root cause of sentinel
events”. Indeed, failures in communication represented greater than
60% of all root causes [6]. Given these results, in 2006, the tJC initiated
National Patient Safety Goal #2 with the purpose of encouraging accredited
institutions to create standardized hand-off procedures in an effort to
enhance healthcare provider-to-provider communication. In 2008, Kitch
et al. [5] demonstrated that “fifty-nine percent of residents reported that
one or more patients had been harmed during their most recent clinical
rotation because of problematic handoffs, and 12% reported that this
harm had been major. The overall handoff quality was reported to be fair
or poor by 31% of residents” [5]. In 2010, Chang et al. [7] demonstrated
that “the most important piece of information about a patient was not
successfully communicated” in 60% of physician-to-physician handoffs.
Analysis of sentinel event root causes in 2010 demonstrated that failures
in communication were still the number one cause. Taken together,
these data prompted tJC to publish a Sentinel Event Alert regarding
the import of communication failure [8] and now required institutions
seeking tJC accreditation to implement standardized hand-off procedures.
Unfortunately, the tJC’s most recent summary of sentinel event root causes
[9] suggests that we have failed in our goal to improve vital communication
in spite of prospective data demonstrating that implementing a formalized
hand-off program reduces medical errors and preventable adverse events [10].
Local barriers to implementation likely explain our continued lack of
success. These are numerous and include lack of problem recognition,
negative attitudes towards practice standardization, noisy environments in
which clinicians are forced to communicate, information overload, stress,
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multitasking, time pressures, language barriers, frequent interruptions and
distractions, lack of vital communication training, poor standardization of
hand-off content, and physician hubris [11-13]. As with any QI initiative,
especially where standardization of care is concerned, these barriers are
best addressed by identifying key stakeholders (Stakeholder Analysis)
early in the project design. Furthermore, successful implementation
requires the inclusion of these stakeholders in all phases of the project [14].
While Cooper postulated that poorly performed hand-offs could
represent a cause for patient harm within the operating environment,
proof of his speculation would take 22 years to materialize. Indeed, Saager
et al. [15] have convincingly demonstrated that “intraoperative anesthesia
care transitions are strongly associated with worse outcomes” and that each
handoff increases the risk of any major in-hospital morbidity or mortality
by 8%. The authors conclude that adherence to a patient-focused checklist
could improve outcomes.
Can perioperative patient care transitions be made safer? The answer
is most assuredly yes, however, absolute proof remains elusive [13]. While
the American Society of Anesthesiologists (ASA) has recently published
its PUTS PATIENT FIRST handover checklist [16], there are no studies
demonstrating reduced errors, near misses, or better outcomes utilizing it.
Furthermore, there is no formal implementation and audit strategy offered
to institutions wishing to utilize it. Finally, given that the ASA checklist
lacks focus on specific details, such as current IV access, variability in
handoff reporting is likely to continue with information gaps that may
prove critical to patient safety.
While the benefits of using checklists are now well established,
checklists that ensure the transfer of patient information exclusively may
not significantly reduce “high-risk events or realized errors” [13]. Indeed,
the most recent tJC summary of sentinel event root causes also highlights
the import of human factors including fatigue, illness, drug-alcoholor medication side effects, and emotional stress which are well known
to affect both individual and team functioning [17]. To my knowledge,
there are no currently published checklists for healthcare professionals
that consider the critical import of their physical and emotional readiness
for assuming patient care. Recognizing the critical role of human factors
in aviation safety, there exist checklists such as IM SAFE (Table 1) and
PAVE (Table 2), that unveil critical factors about the pilot and his/her
environment prior to flight. These are to be completed by the pilot prior to
boarding an aircraft, and are both recognized and encouraged by the FAA
for their potential to save lives [18].
The PAVE and IMSAFE checklists are applicable to the work we do
as anesthesiologists and should be considered prior to rendering care.
I

(Illness)

M

(Medication)

S

(Stress)

A
F
E

(Alcohol)
(Fatigue)
(Eating)

Am I ill? [Am I well?]
Am I taking any new medications or overthe-counter medications that may affect my
performance?
Am I suffering any psychological or emotional
factors that might affect my performance?
Have I recently used any alcohol and/or drugs?
Am I sufficiently rested?
Am I sufficiently fed, watered, and relieved?

Table 1: IM SAFE to anesthetize
P

(The Pilot)

A

(The airplane)

V

(The environment)

E

(External pressure)

Table 2: PAVE the way

Anesthesiologist/ CRNA
Anesthesia Machine, Pumps, Tubes, Lines,
Patient (History, current
Am I familiar with the operating room team
and procedure
Personal, Professional, and Financial stress

Part I: Am I ready?
Self-Query
Required Response
I
Am I ill? [Am I well?]
I am not ill
Am I taking any new medications or overM
the-counter medications that may affect
No
my performance?
Am I suffering any psychological or
S
emotional factors that might affect my
No
performance?
A
Have a used any alcohol and/or drugs?
No
F
Am I sufficiently rested?
Yes
Am I sufficiently fed, watered, and
E
Yes
relieved?
Anesthesiologist/ CRNA (IM SAFE
P
Yes
Complete)
Anesthesia Machine, Pumps, Tubes,
A
No Questions
Lines, Patient (history & conditions)
Am I familiar with the operating room
V
Yes
team and procedure choreography
Personal, Professional, and Financial
E
No
stress
Comprehensive Patient Handoff Checklist (Con’t)
Part II: Accepting Responsibility
Preoperative:
Procedure and Indication
Allergies
PMH
PSH
Medications
Height
Weight
Vital Signs
Physical Exam
Baseline Labs/ Evaluations (imaging/ electrocardiography)
Intraoperative:
Review of:
Induction- medications and response
Airway—intubation technique, abnormalities
Procedures—blocks, spinal, epidural
Lines—size and location
Fluid Totals
In (crystal, colloid, blood product/ availability?)
Out (blood, urine, insensible, other)
Current labs
Hemodynamic measurements and targets
Review any protocols that may be in use
Review of any unanticipated events and their management
Review of:
-Maintenance agents
-Pain control
-PONV prophylaxis
-Re-dosing antibiotics
-Muscle relaxant/ reversal use
-Other medications (anticoagulants, antifibrinolytics, etc)
Postoperative Plan:
Disposition: PACU, floor, telemetry, critical care
Plan for extubation/ mechanical ventilation
Plan for additional sedation/ analgesia / PONV Rx
Post-operative fluid plan
STATE: Any Key Concerns
Table 3: Comprehensive Patient Handoff Checklist
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Pilots who dismiss these critical self-reflective checklists as unimportant or
inconsequential embody what the FAA refers to as “hazardous attitudes,”
which place the pilot and passengers at risk, not to mention those beneath
them. “Studies have identified five hazardous attitudes that can interfere
with the ability to make sound decisions and exercise authority properly:
anti-authority, impulsivity, invulnerability, macho, and resignation” [18].
Like pilots, clinicians who regard PAVE and IM SAFE as irrelevant or not
applicable to their practice may also be said to suffer from these attitudes
and thus place their patients at risk.
These introspective, human factors checklists could be modified to
the clinical environment and incorporated into a comprehensive patient
and doctor focused handoff checklist (Table 3), and though speculative,
would likely result in enhanced patient safety. There is little doubt that
perioperative clinician hubris would likely result in significant resistance
to the implementation of such human factors checklists. Indeed, full
adoption would require a complete shift in culture, even though not one
of us would contemplate boarding an aircraft with a pilot who “failed” any
of the IM SAFE check items.
Our health system has successfully implemented perioperative checklists
within 28 medical centers [19]. Careful deliberate stakeholder analysis,
the inclusion of all subject matter experts and stakeholders into the define,
design, and implementation phases is critical. Top down understanding
and buy-in of the project, frequent education, communication, audit, and
feedback are required for implementation success and more important for
sustainability. The greatest challenge to the success of an enhanced, human
factors inclusive checklist will be the clinician’s resistance towards true and
honest introspection.
As Dr. Cooper so aptly wrote 23 years ago, “it is essential that the
dangers of relief be recognized and that suitable precautions be taken
to prevent errors” [1]. Given that the tJC has identified both failures in
communication and human factors as key components lying at the root
of the majority of sentinel events, effective checklist development must
incorporate both if we are to truly protect perioperative patients.
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