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Abstract

It is increasingly being recognised that human factors can contribute to error in complex safety systems. Healthcare, however, has a long
way to go before the promotion of training in, and awareness of, human factors will catch up with other high-risk organisations. A critical
component that is deemed essential both for improving clinical performance and reducing medical error is situational awareness (SA). This is
dynamic and can reduce quickly or be lost entirely, particularly when the workload is heavy. Tunnel vision, in which healthcare professionals
concentrate on a single aspect of a patient’s care, is just one example of reduced awareness that can be detrimental to safety. As in aviation
and other high-risk organisations, a reduction in SA, if not recognised by individuals or the wider team, can lead to serious or potentially fatal
outcomes. We therefore give an overview of SA and show how it can easily be reduced. We also suggest some simple but effective ways to
improve it and in turn improve patient safety. We emphasise the importance of clinical teams looking out for each other, particularly in the
operating theatre.
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Introduction reduce risk. Healthcare still has a long way to go before this

is embedded for all staff.

Human error - meaning something that has been done that
was not intended - affects us all. The Latin phrase errare
humanum est, which is often used as a part of a longer English
proverb to err is human, to forgive, divine, is apt: we are
all human and we all make mistakes. It is well known in
high-risk organisations (including aviation and the nuclear
industry) that human factors contribute to many errors, and
that regular training in human factors and awareness helps to
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An important area that can lead to medical error is the
reduction in, or loss of, situational awareness (SA). SA itself
can be defined as the perception of environmental elements
within time and space, the understanding and processing of
their meaning and the projection of their status in the near
future.! When discussing it at an operator level, we can define
it more simply as what has happened, what is happening
right now, and what might happen in the future (Fig. 1). It
is dynamic and can change rapidly, or remain stable for long
periods, depending on conditions. It cannot be measured —
levels can, however, be inferred from observable behaviours
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What has
happened?

Fig. 1. An easy graphical way to understand situational awareness (SA) and
appreciate that it is a dynamic process.

Fig. 2. Situational awareness is critical in many circumstances, no more so
than in situations like this flown by one of the authors (SM).

— for example, surprise, which would indicate that it was
lacking.

What is the background of the recognition of SA in
medicine?

The term SA was used in early texts such as The Art of War
over 1000 years ago,” but it probably had its modern origins
during the Korean War when American fighter pilots needed
constantly to anticipate, and to be aware of, their enemy. It
is now widely used in both commercial and military aviation
in the development of communication tools and platforms to
improve the self-awareness of the aircrew and team (critical
in some circumstances such as in Fig. 2),3 and as one of the
key competencies of pilots.
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Fig. 3. Automation can distance team members from the reality of the situa-
tion. As on the flightdeck (in this case an Airbus A380), the operating theatre
can have complex dynamics that can lead to loss of situational awareness.

Inmany industries, interest in the importance of high levels
of SA and the recognition that it can reduce error, is growing.
In healthcare it is vital to ensure patient safety and reduce
clinical error. The scale of medical error is shocking - a recent
meta-analysis of over 337 000 patients found that it occurs
in approximately 1 in 20 hospital admissions, and that up to
6% of these errors result in serious incidents or death.*

The clinical setting, particularly the operating theatre, is
complex, dynamic, and constantly changing. Unlike aviation
in which technology rarely fails, our patients are sick and
regularly have either expected or unexpected complications.
When the effects of the human element are added to this, a
situation can change or deteriorate very quickly (sometimes
in seconds) so the appreciation and recognition of SA are
essential.

Technology has the potential to distance healthcare pro-
fessionals from the current situation. This has also been
recognised on the flight deck at the pilot-technology inter-
face, particularly when the workload is heavy - for example,
automated systems can distance pilots from the actual situa-
tion that is developing (Fig. 3).” If not recognised at an early
stage, a loss of SA by divers can rapidly lead to a downward
spiral and quickly result in complications or even death.® In
medicine, a well-known example is the case of Elaine Bromi-
ley, a young, healthy woman who died during routine sinus
surgery. The anaesthetists lost her airway at an early stage
and in the confusion there was a lack of leadership. Repeated
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attempts to intubate resulted in the team developing tunnel
vision and losing all track of time, and she died from cerebral
hypoxia. This tragic case could have had a different outcome
if members of the team had recognised that they had lost
awareness and had responded better to others. A few sec-
onds’ pause, for example, to think about alternative options
would have resulted in a simple needle cricothyroidotomy.
Rather than blaming the team, her husband Martin, an airline
pilot, recognised that the root cause of the tragic outcome lay
in a loss of SA, and as a result formed the Clinical Human
Factors Group.’

How can we build SA in a team?

The above case shows how our decisions and actions can
be based on the information gathered and processed by the
whole team, particularly when no one is leading the process.
The team briefing before the start of any operating list is an
ideal opportunity to develop and improve the SA of everyone
present and reduce the perceived hierarchical gradient. It is
also an opportunity to discuss “what if”, to identify the high-
risk elements of the procedure, and assign tasks to the various
members in the event of one occurring.

At this stage, empowering junior doctors or other health-
care professionals to speak up without fear of retribution
can ensure that all members of the team look out for each
other.® The involvement of trainees when decisions are made
about patients can promote information-sharing between col-
leagues of different levels of experience, and help to develop
the overall SA of both the trainee and the team.” It can also
help junior doctors to understand the goals expected by con-
sultant colleagues, to make use of the skills, knowledge, and
expertise of the whole team, and allows consultants to identify
gaps in the knowledge or understanding of their trainees.

A good team briefing is essential to prepare for the devel-
opment of an unexpected situation or complication.'’ The
briefing should go far beyond the standard WHO checklist,
and a thought-provoking question that changes members’
engagement for the better is: would you behave differently
if your own life or limb depended on this team briefing and
checklist? We also advocate the use of several practices from
aviation - for example, two highly effective questions that can
be asked at the start of a theatre briefing: what if.. ? and what
am I expected to do if something goes wrong? This prepares
the team for possible complications, as what if? situations will
have been discussed and will therefore be fresh in our minds.
Every member of the team should know in advance their role
in the unlikely event of a major problem or complication.

Occasionally, members of the team can be allocated spe-
cific duties, such as the prioritisation of tasks in the event of
a complication, and a leader/coordinator chosen to convey
important information. The latter is particularly important
when the nursing team might change because of shifts. Even
when a situation develops that is different from the one dis-
cussed during the briefing, many of the benefits remain, and

members of the team will speak up with queries or concerns,
offer support, and seek assistance when needed.

Checklists can reduce the likelihood of complications,
infection rates, and mortality, and can help to develop the
SA of the team during training and simulation sessions.'!

Factors that can influence the SA of the whole
surgical team

Several human factors, such as attention and working mem-
ory, can influence the accuracy and completeness of SA in
the complex environment of an operating theatre. The atten-
tion we give to others and to the task in hand is based on the
importance, processing, and understanding of the informa-
tion received.

Some of the errors that have resulted from a loss of SA
have occurred in situations when all the information was
present, but members of the team did not act on it appropri-
ately, probably because of distraction.'? The latter can disrupt
the procedure, reduce patient safety, and be a major cause of
medical error.*'3'# Since our working environment is con-
stantly changing, we need to keep our eyes and senses wide
open and, at the same time, focus on more detailed infor-
mation. The person with the lightest workload is often best
placed to monitor the whole team.

An example of this would be a surgeon who loses track of
time during a complex operation because he/she is so focused
on the task in hand. Intense concentration can narrow the
attention (effectively, another example of tunnel vision) and
lead to a potential loss of SA.'> In these situations, it can
be beneficial if team members look out for each other - for
example, if the scrub nurse or assistant notices that the oper-
ating surgeon is performing less well, he/she (having been
empowered to speak up at the team briefing) can point out
the need to take a short break.'®

The overall SA of the team is only as good as the lowest SA
of any of its members, and this should be remembered. It is
sometimes the least qualified person who realises that some-
thing is wrong, again highlighting the importance of the team
briefing to empower everyone to speak up. A useful practice
that can be discussed at the briefing is to stop when some-
thing does not seem quite right. During long and complex
cases that can take many hours, we routinely stop for a break
every two to three hours, and the scrub nurse keeps an eye on
the time. The value of this cannot be emphasised enough, as it
allows the team to return fresh, hydrated, and adequately fed,
improving performance.!” The mnemonic HALT (meaning
stop if you are hungry, angry, late or lonely, or tired), which
is good basic advice that can be used as an adjunct to improve
SA, is known to improve patient safety.'®

Short reviews can also help to align SA as matters
progress. Briefly setting out where we are, and reiterating
the key points of what lies ahead, not only helps everyone
remain up to speed, but allows anyone to question ambiguities
or highlight changes.
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Fig. 4. Team “SA” at its best.

Cognitive biases can have a substantial impact on SA.
Confirmation bias, defined as the unconscious preference for
evidence that supports, confirms or fits our beliefs as opposed
to supporting evidence that contradicts, should be remem-
bered as a factor that can lead to medical error.'” It is easier
to use evidence unconsciously to confirm what we think to be
correct than to stop and re-evaluate the situation with other
members of the team (for example, some unusual anatomy),
probably because it is the brain attempting to take the route
of least mental effort.””

Is it possible to train surgeons to improve their SA?

It is not clear whether cognition, the capacity for mental
processing, and speed can be improved, although regular
training has improved the SA of pilots.”' A recent review that
evaluated SA in the operating theatre found that no method
of training had been fully validated or implemented within
surgical curricula, and most research has focused on the
development of SA in the individual rather than in the whole
team.””> While the formal training of surgeons and healthcare
professionals to improve their SA may be difficult, that of the
team can undoubtedly be improved by following basic prin-
ciples, including those described above. At its best, effective
SA in a team can be unrivalled (Fig. 4). A simple mnemonic
to assist and build awareness both for individuals and teams
is SLAM (Table 1).

Table 1
SLAM - a useful mnemonic that helps to build situational awareness both
for individuals and the whole team.

Stop Down tools, think through the task and engage brain!

Look Is anything out of the ordinary or not quite right?

Assess Are you and the team prepared for the unexpected?

Manage Regroup, talk with the whole team, change actions as necessary

The Non-Technical Skills for Surgeons (NOTSS) course
(run by the Royal College of Surgeons of Edinburgh), which
has high levels of reliability and validity, includes an assess-
ment of SA within arating scale for behaviour in the operating
theatre.”>>* Many courses on human factors include ele-
ments of NOTSS, and these will aid our understanding and
appreciation of the contribution that SA makes to medical
error.

Conclusion

The loss of SA, either by individuals or teams, can have an
adverse effect on patient safety. SA is a dynamic process
that is constantly changing, and it depends on circumstances,
other human factors, and the interaction between healthcare
providers and technology.

The importance of a thorough team briefing before an
operating list cannot be emphasised strongly enough. It
should empower all members of the team to speak up without
fear if they have concerns or notice something that does not
seem quite right, and in this way the whole team can look
out for each other. “What if?” questions should be discussed
before the list so that everyone is familiar with the process as
well as their role in the event of an unexpected complication.
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