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When the Rotterdam Ophthalmic Institute set out to design a solution
to an infection control problem in the operating room they developed
a collaborative between surgical staff and tarmac operators at Schiphol
airport and a work analysis to develop a design solution. Traditionally
this issue has been approached through staff training and technical
changes, but their approach was firmly rooted in human factors. Many
people in healthcare will now be familiar with the term ‘human factors’,
but how far have we come in applying this approach in healthcare?

What progress have we made?
One of the earliest references to human
factors in the healthcare literature dates
back to 1957 and calls for equipment to be
designed in terms of human capabilities
and limitations.1 Presenting data on
physical and perceptual abilities (including
the effects of excessive cigarette smoke
in the cockpit on pilots’ performance!)
the paper made a plea to the medical
community to use the ‘principles of human
engineering’ to improve safety. We now
hear of human factors being used to
design better medical devices, equipment
and information systems,2,3 but this is an
exception rather than the rule. Nearly
40 years later, in 1995, authors such as
James Reason broadened the meaning
of human factors to include cognitive
functioning, classifications of human error
and active versus latent failures.4 These
concepts have underpinned a whole
raft of patient safety initiatives, focused
particularly on improving teamwork,
communication and safety culture.5,6
In other industries, however, human
factors is used much more at the system
design level; workplace design, the
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design of tasks, processes, equipment and
information sources are designed to help
staff work safely and effectively.
Korne illustrates this systems approach.
The positioning of theatre equipment is
vital for the effectiveness of the laminar
air flow system, yet previous work on its
efficacy had focused on technical issues.
A human factors approach would posit
that technical efficacy will be redundant
if equipment is not used in the right
way. Shared learning with safety teams
in other industries highlighted that the
safety critical positioning of equipment
could be more effectively supported
by workplace design, than by training
or reliance on staff to estimate correct
positioning. An analysis of work processes
and workplace layout identified floor
marking as a potential solution. User
input to the designs was vital, as effective
design can only be developed if those
with a close understanding of the job are
consulted. This also enables ownership of
the solutions, and feedback from surgical
staff during evaluations was vital to the
final design.
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The role of training
As Korne points out, design is often
easier to change than behaviour. Many
in healthcare have been introduced to
human factors via human factors training,
in many cases based on aviation crew/
cockpit resource management (CRM)
training. CRM is a system for improving
crew performance and concentrates on
crewmember attitudes and behaviours.7 It
supplements many years of human factors
input into the design of standardised flight
decks, air traffic management systems,
maintenance procedures and standardised
operating procedures. The level of system
design that underpins CRM training in
aviation is, of course, less established in
healthcare. Training alone would rarely be
recommended as a human factors safety
solution. It would be part of an overall
safety management approach that begins
with system analysis and design, using
training only for those safety issues that
cannot be addressed by the design of safe
work practices.8

Systems human factors
Human factors interventions are grounded
in the principle that all elements of the
healthcare system, however far removed
from the point of care in space or time,
will influence safety. Context must be
understood when analysing and designing
systems of work. Carayon9 demonstrates
this with the Systems Engineering
Initiative for Patient Safety model.
The model provides a simple method
for formally considering how system
components influence human behaviour,
such as issues related to the person, the
organisation, technologies and tools, tasks
and environment.
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The Systems Engineering Initiative for
Patient Safety model was used to show
how considering an array of system factors
affected the safety of outpatient surgery
and recommendations were made relating
to:
−− the tasks being undertaken (goal-oriented
analysis of vital signs monitoring);
−− tools of the job (design of the patient’s
chart);
−− environment (noise, open doors);
−− organisational design (no single member
of staff followed the patient throughout
their stay).

The Health and Safety Executive
stipulates that ‘human factors must
be integrated into the mainstream
of systems development’10 and some
industries have incorporated the systems
view into formal safety management.
Air traffic management has developed
a ‘human factors case’ methodology,
based on the safety case approach; before
any system changes are implemented,
formal assessments are made on issues
such as human-machine interaction,
clear roles and responsibilities and
communication.11 Cost benefit models
that prove the effectiveness of such human
factors integration approaches have been
developed in the military but are yet to be
undertaken in healthcare.12
Within the systems approach, techniques
are available to assess the effect of system
components on human behaviour
and human error. Techniques such as
mental workload assessment, human
error identification, hierarchical task
analysis are commonplace in other
industries yet only occasionally used
in healthcare. While many of these
techniques have been reported in the
healthcare literature,13-15 they are yet to

3

be an established part of patient safety
management. Some progress has been
made in making these methods more
accessible for healthcare (such as tailored
prospective hazard analysis tools16 and
device usability assessment techniques17)
but more work is needed to make these
tools more widely adopted.

Where next for human factors?
The first step in establishing systems
human factors in healthcare is to continue
to integrate the work on device usability,
human error, teamwork and safety
culture into an approach that includes
work design and systems analysis. More
exemplar projects such as Korne’s are
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needed to demonstrate the potential and
value of systems human factors. While
improvements in medical device usability
often have face validity, the impact
of changes to work design can be less
apparent and more evidence is needed
to show the value of the approach. The
underlying principles of human factors
such as a systems’ view of safety and an
inclusive, human centred design process
can be applied in nearly all work situations
to improve safety. Next steps include
the wider application of human factors
techniques and integration of human
factors into the design, implementation
and change management of sociotechnical systems in healthcare.
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