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In March of this year, the U.S. Food and Drug 
Administration (FDA) approved naloxone hydro-
chloride nasal spray for over-the-counter, non-
prescription use. This move was consistent with 
longstanding recommendations by the Ameri-
can Society of Anesthesiologists (ASA) and tes-
timony given before several of its committees 
by ASA member Bonnie Milas, MD.1 The 
approval of naloxone for over-the-counter use 
by the Food and Drug Administration repre-
sents a nontraditional approach to managing 
opioid use, overuse or abuse, an approach 
referred to as “harm reduction.” 

Whereas a “prevalence reduction” approach 
focuses on abstinence from behaviors that 
create risk, a harm reduction approach focuses 
on ameliorating the harmful consequences of 
the behavior.2,3 Although not without opposition 
from those who find the behavior morally objec-
tionable, harm reduction presents a pragmatic 
approach to the mitigation of injury when 
behavior is difficult to modify.2 While harm 
reduction practices involving substance use are 
considered by some to be controversial, health 
care professionals routinely engage in other 
forms of harm reduction that are less conten-
tious.3 A common example of this harm reduc-
t ion approach is the prescript ion of 
cholesterol-lowering and antihyperglycemic 
medications to patients whose diet and exer-
cise regimen are not optimal.

When we consider strategies to successfully 
address human error in anesthesiology, we can 
draw parallels to some of the core elements of 
a harm reduction approach (Table 1).4 

current tasks, while simultaneously integrating 
unplanned tasks and rescheduling tasks. Such 
management requires substantial practice.8 In 
experienced pilots this strategy becomes 
largely automatic and does not require signifi-
cant mental effort.8 Similarly, in studies involving 
anesthesia professionals, novices reported a 
higher degree of subjective workload than did 
experts for equivalent task loads.9 While great 
strides have been made over the years to 
improve the safety of patients undergoing 
anesthesia, the very nature of anesthesiology 
and the procedures for which patients require 
anesthesia will always have inherent risk, the 
elimination of which will never be completely 
possible. The harm which may occur as a result 
of anesthesia exists along a spectrum. Although 
the most severe degrees of harm are rare, it is 
nearly unavoidable for many anesthesia profes-
sionals during their career. It is also important to 
recognize that the harm which occurs to 
patients from error also extends to, and can 
have long-last effects upon, the anesthesia pro-
fessional.10

MAKING ERRORS IS MORALLY 
NEUTRAL

The concept of human imperfection has 
been appreciated since biblical times.11 Accord-
ing to Shappell & Wiegmann, it is unreasonable 
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THE PRACTICE OF ANESTHESIOLOGY 
INVOLVES BEHAVIOR WHICH CAN 

LEAD TO HARM
The anesthesia work environment is com-

plex, time-constrained, and stressful. Anesthe-
sia professionals must negotiate the interactivity 
between the patient, equipment, medications, 
tasks, organization, and the surgical team. 
Simultaneously, they must remain vigilant, be 
able to multitask (or, more appropriately 
described, be able to rapidly switch between 
several tasks), and take actions with life-or-
death consequences.5-7 The successful man-
agement of these multiple factors and how they 
affect each other is likely achieved the same 
way that pilots become adept at managing con-
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Table 1: Analogy of Harm Reduction Approach with Substance Use and Anesthesia 
Patient Safety.

Substance Use Harm Reduction Application to Anesthesia Patient Safety

Acknowledgement that risky behaviors (e.g., 
substance use) can lead to harm.

Acknowledgement that the practice of 
anesthesiology involves behaviors which 
can lead to harm.

Establishes a morally neutral approach to 
substance use.

Establishes a morally neutral approach to 
human error. 

Success must involve targeting more than 
solely complete abstinence from substance 
use.

Success must involve targeting more than 
behavior preceding harm.
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than those that target modifying the behavior of 
individuals.30 

INTEGRATING HARM REDUCTION 
PRACTICES IN ANESTHESIOLOGY 

SAFETY PROGRAMS
In summary, decreasing the harm from sub-

stance use and human error are problems that 
are intractable and resistant to solutions.31 This 
doesn’t mean that hope is lost, but rather that 
we need to approach these problems with dif-
ferent strategies than what we have employed 
in the past (Table 2). The behavior involved in 
the delivery of anesthesia can lead to harm, not 
just to patients, but also to ourselves. Errors are 
ubiquitous and anesthesia professionals of all 
experience levels will make them. When human 
behavior falls short of perfection, as it inevitably 
will, blame needs to be withheld as it will not 
prevent recurrence; making errors needs to be 
treated as morally neutral. A Just Culture 
approach of balancing accountability between 
the individual and the system provides a frame-
work for reviewing harm events as well as 
designing systems that are more resilient. Since 
the same behaviors that lead to successful out-
comes also can lead to harm, we must focus 
the majority of our efforts on designing systems 

WE MUST RECOGNIZE THAT ONLY 
TARGETING BEHAVIOR PRECEDING 

HARM IS NOT PRACTICAL
Attempts to eliminate error-prone behavior 

continue to fail, and this approach is no longer 
accepted as a viable tactic by human factors 
experts.27 Resilience engineering and the 
Safety-II view reinforce this, as the processes 
underpinning human error are the same as 
those leading to acceptable outcomes, the dif-
ference being everyday performance adjust-
ments.28,29 The Safety-II approach represents a 
fundamental change in the way that safety is 
viewed, shifting from examining what goes 
wrong (the traditional/Safety-I approach) to 
looking at what is necessary for acceptable out-
comes to occur.29 The key to understanding 
how adverse outcomes occur is to have a thor-
ough understanding of the human performance 
variability that is necessary for a satisfactory 
outcome.29 In this way, Safety-II is a proactive 
approach to safety management, as opposed 
to the reactive nature of the Safety-I approach. 
One of the essential components of Safety-II is 
attention to the system that shapes the variabil-
ity in human performance. Harm reduction 
efforts that target modifications to the system 
are known to be more durable and effective 
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to expect error-free performance from humans 
because, by their very nature, they make mis-
takes.12 Perrow estimated that human error 
accounted for 60–80% of accidents, an esti-
mate similar to the work done by Cooper in the 
analysis of anesthesia-related incidents.13,14 In 
general, we make between 5 and 20 errors per 
hour depending on the type of work (manual vs. 
cognitive) and the circumstances in which the 
work is accomplished in (routine vs. urgent).15 
The majority of these errors are prevented from 
causing harm by the systems in which we work, 
systems which include the very person making 
the error. The barriers, recoveries, and redun-
dancies which prevent these errors from result-
ing in harm reflect the flexibility and resilience 
of the system. However, when certain circum-
stances involving the anesthesia professional 
such as fatigue, distraction, or the misinterpreta-
tion of clinical data or a warning alarm combine 
with certain patient factors, such as extensive 
comorbid disease and diminished physiologic 
reserve, the adaptive capacity of the system is 
no longer maintained, and harm can result. 

Medical errors are often viewed as a moral 
failing, with a focus on blaming the individual for 
not being attentive enough or behaving in a 
way that is inconsistent with information which 
is only obvious to those viewing the situation 
with the benefit of hindsight.16,17 Health care 
professionals along the entire spectrum, from 
the most inexperienced, junior member of the 
team to the most senior are all prone to making 
errors.18 We’ve known for decades that the 
“blame approach” does not change the inci-
dence of errors, rather it cloaks it in secrecy and 
makes the underlying causes difficult to 
address.19 Despite this knowledge, blame for 
making errors remains prevalent.20,21 It is impor-
tant to consider that behavior can be seen as 
the cause of accidents even if the behavior 
itself is not attributed to impropriety or inten-
tions of harm.22 The use of punitive language to 
describe this behavior is a symptom of a puni-
tive safety culture.20 Creating a “Just Culture” is 
essential to the overall development of a robust 
safety culture in an anesthesia department.23 A 
Just Culture is not a system that is free of 
accountability, but rather one in which account-
ability is appropriately balanced between the 
individual and the system within which the indi-
vidual practices.24 It is possible to hold individu-
als accountable without blame, and a similar 
model has been suggested for substance 
use.25,26 

Table 2: An Example of Harm Reduction in Perioperative Care: Wrong-Sided Nerve 
Block.

Harm Reduction 
Principle Goals Tactics Example

Acknowledge that 
the practice of 
anesthesiology 
involves behavior 
which can lead to 
harm.

Reduce the risk 
of harm from 
errors to both 
patients and 
anesthesia 
professionals.

Development of a 
robust safety 
program to manage 
risk of harm to 
patients, including 
providing care for the 
patient/family as well 
as the anesthesia 
professional.33-35

After a wrong-sided nerve 
block, the patient was 
immediately cared for, and 
the event was promptly 
reviewed and disclosed to 
the patient and family.  
Support was provided to 
the anesthesia 
professional involved.

Establish a morally 
neutral approach to 
human error.

Health care 
adoption of the 
notion that error 
is ubiquitous, 
unavoidable, and, 
therefore, not 
blameworthy.27

Establish a Just 
Culture, which 
supports reporting 
adverse events, 
which is a critical step 
toward reducing 
harm.36

The anesthesia 
professional understood 
that by reporting the 
event, systemic issues that 
contributed to the error 
occurring might be 
reduced.

Success must 
involve targeting 
more than the 
behavior preceding 
harm.

Focus on 
preventing harm 
from error.

Target systems-level 
solutions that create 
barriers to prevent 
error, recoveries to 
capture error and 
redundancies to limit 
the effects of error 
when it occurs.5,27,37

As a result of the adverse 
event review, nerve block 
time-outs were created 
that verified the procedure 
using multiple sources of 
information immediately 
prior to the block (including 
the patient, when possible) 
and identified the site with 
a visible mark prior to 
performance of the 
procedure.38

Harm Reduction in Perioperative Care

See “Harm Reduction,” Next Page
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that prevent harm rather than human error. 
Finally, we must train anesthesia professionals 
in safety as we would in any other field of sci-
ence, and partner with safety professionals to 
better understand our complex systems.32 
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