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Research now tells us that,
although medical errors
may have a human
component, they are rarely
entirely the fault of an
individual. Rather, medical
errors take place because
of a system design failure
in which a chain of events
occurs that allows an error
to happen.
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The Role of Human Error In

Medical Errors

ne thing the 1999 Institute of Medi-
Ocine (IOM) report on medical errors
got right wasthetitle—To Err IsHu-
man. Error isanormal condition of human ex-
istence, not an abnormal event. Because of the
innately human limitations of the mind and
body, we are vulnerable to:
B |imitationsin memory capacity
m  |imited ability to deal with multiple com-
peting demands
m  weakened mentd abilities, including deci-
sion-making, by things such as fear and
fatigue
m  influencefrom theeffect of group dynam-
icsand culturet

In recognizing these vulnerahilities, we
have the opportunity to design systems to
counteract our basic human frailties.

Medical errors have two components:
human and systems. Many times individual
health care providersare held responsiblewhen
medical errors take place. Research now tells
us that, although medical errors may have a
human component, they arerarely entirely the
fault of an individual. Rather, medical errors
take place because of a system design failure
in which a chain of events occurs that alows
an error to happen. The human factor is but
onesmall link in thischain of eventsthat bears
examination. However, taking into account the
falibility of the human mind and body, we must
understand its role and work to design sys-
tems that counteract its effect.

Types of Human Error

ThelOM report defined an error asthefailure
of aplanned action to be completed asintended
(eg, error of execution) or the use of awrong
plan to achieve an aim (eg, error of planning).
There are two main types of human error: ac-
tiveand latent. “ Activeerrorsoccur at thelevel
of the frontline operator and their effects are

felt amost immediately. This is sometimes
called the sharp end. Latent errorstend to be
removed from the direct control of the opera-
tor and include things such as poor design,
incorrect installation, faulty maintenance, bad
management decisions and poorly structured
organizations.” Latent errors are the most
menacing in today’s complex health system
becausethey frequently remain unnoticed and
have the capacity to cause many types of ac-
tiveerrors. For example, following the Chal-
lenger space shuttle explosion, latent (or con-
tributing) eventsweretraced back nineyears.
At ThreeMilelsland, latent errorswerefound
asfar back astwo years.?

Itisdifficult for peopleinvolvedinasys-
tem to recognize latent errors. They may be
concealed in the design of computer pro-
grams, organizational composition or admin-
istration. People can a so adapt to flaws, learn-
ing to work around them, which can cause
them to go unrecognized.?

What the Research Says

Human error isone of greatest contributorsto
accidentsin any industry. An analyst who in-
vestigated the Three Milelsland incident and
how systems may cause or thwart accidents,
estimates that human error isinvolved in an
average of 60% to 80% of accidents.2 A num-
ber of different disciplineshavebeeninvolved
inthe research relative to human error.

Human Factor sResear ch. Human factorsre-
search combines aspects of industrial engi-
neering and psychology to study “the inter-
rel ationships between humans, the tools they
use, and the environment in which they live
and work.”2 Human factorsresearch examines
the reasons that errors occur. Much of this
research focuses on “improving the human-
system interface by designing better systems
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and processes. This might include, for ex-
ample, simplifying and standardizing pro-
cedures, building in redundancy to provide
backup and opportunitiesfor recovery, im-
proving communications and coordination
within teams or redesigning equipment to
improve the human-machineinterface.”2
Examples include designing device
ports exclusive to their mated connectors,
rather than interchangeable, to prevent in-
advertent and potentially dangerous con-
nections to unintended gases, feeding
tubes, etc. Another exampleislimiting the
number of different types of equipment
available so that providers need to be fa-
miliar with only afew, making the chance of
error caused by inexperience lesslikely.2

Cognitive Psychology. Inthe 1970s, cogni-
tive psychologists concluded that errors
are not random but happen in specific pat-
terns and predictable circumstances.® In
fact, errors are based in only afew mental
mechanisms(Table1). Thelessonfrom cog-
nitive psychology isthat errors are part of
the human condition but bad outcomes due
to error don’t haveto be. Human work con-
ditions can be changed to improve safety.
Another significant finding is that much
information processing is done while per-
ceiving situations before any mindful
thoughts or decision-making. This makes
punitive actions against individuals in-
volvedin medical errorsevenlesslogical.

Work Group and Organizational Sociol-
ogy. Inthehealth care environment, many
peopl e need to work together cooperatively
and investigators in sociology and organi-
zationa science have recognized that break-
downs in communication, coordination,
workload assignment and planning lead to
accidents. “ The key insight from this body
of research isthat good teamwork isa spe-
cific set of behaviors that improve perfor-
mance, not simply a subjective state of
working nicely together, and that it does
not appear spontaneously but requires spe-
cific effort to establish and sustain.”3

A good example of thisin another in-
dustry is aviation crew resource manage-
ment training which is now required by all
USairlines.3 Airlineflight crewsbear many
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The lesson from cognitive psychology is that errors are part of the
human condition but bad outcomes due to error don’t have to be.
Human work conditions can be changed to improve safety.

similarities to health care teams and crew
resource management training has been
suggested as an appropriate technique that
may transfer well to health care. Unlikethe
medical environment, where medical team
members may be hesitant to question ateam
leader, co-pilots are required to question
thedecisionsof pilotsif they believe safety
isat issue. The safety of the passengersis
paramount and concerns about hierarchy
of command come second. This safety-
based mindset has been very successful in
the prevention of airlineincidents.
Scientists have also studied safety in
large organizations, some of which hasfo-
cused on “high reliability” organizations.
These organizations run high-risk opera-
tions for extended time periods with low
rates of adverse events. A good exampleis
an aircraft carrier flight deck. Several fac-
tors contribute to the success of high-reli-
ability organizations:
m  preoccupation with failure and lack of
complacency in down times
m reluctanceto simplify explanationsand
develop more varied opinion
m training to “assume less but notice
more”
m  when faced with unusual events, they
shift to more flexible decision making,

lending more credence to experience
and expertise and lessto rank

Many believe that health care organi-
zations can betransformed to become high-
reliability.

Prevention

In the past (and, unfortunately, sometimes
currently), the response to amedical error
wasto penalizetheindividualsinvolvedin
the incident. Except in cases of deliberate
noncompliance, punishment will not work
to prevent a problem caused by the con-
vergence of multiple latent errors of which
human error isjust one factor. Focusing on
activeerrorsallowsthelatent errorsto con-
tinue to exist and makes the system even
more error prone.? Two important ways to
minimizetherole of human error in patient
safety are:

mNonpunitive, Confidential Reporting.
NASS believes nonpunitive, confidential
reporting isan important preventive mea-
sure. The goal is to identify errors, in-
cluding near misses, for correction and
prevention—not punishment or liability.
Drawing attention to errorsin the system
and putting them under scrutiny is the
first step in correcting them.

Table 1. Error Occurrence

Frequency Type of Activity

Less Common Automatic
Skill-based
Example: driving

More Common Procedural
Rule-based

Example: following a treatment protocol

Most Common

Cognitive
Knowledge-based
Example: within novel situations
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mHeedingthel essonsof Human Errors
Resear ch. Although only onefactor, itis
important to recognize the role human
error playsinthe event of medical errors.
Thisexamination allows preventive mea-
sures to be taken that take into account
that we are, after all, only human.
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