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Preface

Medical errors exist and can provoke discussion and debate about quality and patient
safety issues of health care provision, with multiple and complex social and eco-
nomic implications. The starting point for bringing them to the forefront of public
attention was the reports of Institute of Medicine titled “To Err is Human: Building
a Safer Health System” and “Crossing the Quality Chasm: A New Health System
for the 21* Century”. On the report of Quality Interagency Coordination Task Force
(n.d.), a medical error was determined as “the failure of a planned action to be
completed as intended or the use of a wrong plan to achieve an aim. Errors can
include problems in practice, products, procedures, and systems”. Researches
worldwide revealed that the number of patients who have experienced a medical
error in healthcare is worryingly high, while a significant proportion of harm refers
to medical errors reasonably preventable. Under the burden of serious economic
and social implications of physical harms and the finding that the root causes are
mainly systemic in the overall health system, it is essential to take strategically
designed actions to reduce medical errors, involving the health care professionals
and patients, using Information Technology for detecting, reporting and analyzing
the medical errors.

This book explores the impact of medical errors on patient safety, healthcare
quality and on fiscal consolidation and cost containment on healthcare systems
and looks to initiate a debate among health decision makers, health professionals
and patients about accurate reporting of medical errors for empowering the culture
of patient safety and healthcare quality. Additionally, chapters address the hidden
weaknesses, failures and malpractices existing in healthcare systems globally, the
variety of medical errors’ measurement methods, and the different aspects of inci-
dent reporting systems implementation. This book aims to be an essential reference
source, building on the available literature in the field of the detection and analysis
of the various implications of medical errors while providing for further research
opportunities in this dynamic field.



Xii

Health decision makers, health managers, health professionals, patients, medical
malpractice lawyers, academicians, researchers, advanced-level students, healthcare
information technology developers, and government officials will find this book
useful in furthering their research exposure to pertinent topics in the various impli-
cations of medical errors.

It is hoped that this book will provide the resources necessary for health deci-
sion makers and health professionals to adopt a culture of openness and implement
a systematic review of medical errors in order to improve the quality of care and
patients’ safety in the healthcare system, worldwide as well as to achieve the health
care cost containment.

Marina Riga
Health Economist-Research, Greece
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Chapter 1

Clinical Pathways and

the Human Factor:
Approaches to Control and
Reduction of Human Error Risk

Vaughan Michell
Reading University, UK

Jasmine Tehrani
Reading University, UK

ABSTRACT

A key approach to improving patient safety is to seek to modify both formal and
informal behaviours in response to the extensive reporting of error causes in the
literature. This response is primarily in two parts; a) actions to minimise the risk
of error or b) actions to control against error. For a) very valuable work has also
been undertaken in running human factors courses to demonstrate and try to change
poor behaviour via best practice models. In the case of b) much work has been done
on increasing control regimes such as checklists and also formal rules in formal
procedures. However, these actions tend to be specific to specific health units, are
often piecemeal and are not integrated to complement each other. Little work has
been done to integrate these formal and informal/social behaviour into clinical
pathways or health activities. This chapter reviews current thinking and develops a
methodology and proposal for identification and control of human error in clinical
pathways based on the research of the two authors.
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1. INTRODUCTION AND BACKGROUND
1.1 Patient Safety

Although large numbers of people continue to be successfully cared for and treated in
the National Health Service, a significant number of errors and other forms of harm
occur. It has been calculated that up to 10% of patients admitted to NHS hospitals are
subject to a patient safety incident and that up to half of these incidents could have
been prevented ((Osborn and Williams, 2004; Vincent et al., 2001). Surprisingly,
up to half of the 10% of Iatrogenic or accidental errors could have been prevented
(Michell et al, 2012). It was estimated by a Bristol Royal Infirmary Inquiry (Bristol
HMSO, 2001) that around 25,000 preventable deaths occur in the NHS each year
due to patient safety incidents. These incidents also generate a significant financial
burden that includes avoidably prolonged care, additional treatment and litigation
Ccosts.

Avoidable unintended or accidental outcomes of medical care, medical errors
are also a serious and challenging issue in many other countries including North
America. The influential Institute of Medicine‘s (IOM‘s) report, To Err Is Human
highlighted the extent of the problem and the need for remediation was documented
in Building a Safer Health System (1999), where between 44,000 and 98,000 people
die in hospitals each year as the result of medical errors. There is broad international
agreement on the importance of achieving improvements to quality in this area
(Milligan, 2007). The recorded event where an error is noticed ie a safety incident is
defined by the National Patient Safety Agency (NPSA, 2004) as: any unintended or
unexpected incident which could have or did lead to harm for one or more patients
receiving NHS funded care‘. These types of incidents are also referred to in the
literature as adverse events/incidents, medical error, clinical error, and include the
concept of near miss. The latter is a situation in which an error or some other form
of patient safety incident is averted, such as noticing and therefore avoiding giving
the wrong drug to a patient.

In the UK, the terminology for self-inflicted errors by clinicians and health work-
ers has evolved from serious untoward incident to ‘significant event’ or in extreme
cases ‘never events’ with examples of over 1600 serious incidents occurring in one
NHS region in one single year (Rosenorn-Lanng, 2014)

However, whatever the terminology these events are all dependent on the human
in the room and in the loop, clearly driving the need to understand the human as
a source of error. The study of the effect of the human condition on safety events
and human errors is often termed ‘human factors’ and is clearly important in the
understanding of safety problems since the care and intervention activities are
primarily human driven.
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1.2 Human Factors

Chapanis defines human factors as ‘a body of information about human abilities,
limitations and characteristics that are relevant to the design process’ (Chapanis,
1996). In a work context, human factors include environmental, organisational and
job factors, and individual characteristics which influence behaviour in a work
environment. Clinicians have suggested ‘Human factors relate to the aspects of
human behaviour that reduce certainty of actions and can set conditions for, and
create, human errors. This alludes to the fact that human factors not only relate to
the way the error is driven by human actions, or inaction, but also a human failing
may be a precursor and contributing factor to an error by other individuals and
indeed machines that are predicated on human decisions.

Human factors can perhaps be more simply understood as all the factors or condi-
tions that affect human behaviour and particularly human fallibility or the propensity
for error and unintended outcomes. Sadly, whilst human fallibility leading to errors
can be moderated, they cannot be eliminated. It is inevitable that errors will occur in
healthcare, as they do in other safety critical industries, because they are an intrinsic
human trait — to err is human (Kohn et al., 2000).

There have been a number of attempts to propose a categorisation of human fac-
tors that lead to errors and patient safety issues. Reason (1995) analysed conditions
under which human factors can contribute to safety failures and proposed a generic
model of accident causation (Reason, 1995). (Chang et al, 2005) conducted a series
of similar studies and presented an evaluation of existing patient safety terminologies
and classifications and grouped the findings into five complementary root nodes:
impact, type, domain, cause and prevention. In this paper, cause and type root nodes
are further analysed for the purpose of better understanding of human factors and
towards a generic taxonomy and classification schema of human factors influencing
near misses and adverse events. As a basis for understanding the range of human
factors Rosenorn-Lanng & Michell developed the ‘SHEEP’ structured factor model
as an acronym for classifying the human factor variables that influence error into
five groups; (S) systems, (H) human interaction, (E) environment, equipment, (P)
personal (Rosenorn-Lanng & Michell, 2014). This approach can provide a useful |
checklist of human factors, both causal and influential that safety events and errors
can be categorised against to understand the influence of human factors on activ-
ity and task failures. Ongoing capture and categorisation of these events can then
yield a database of human factor patterns in a specific clinical environment that
can be statistically analysed to focus sparse improvement resources to resolve them.
Example factors from the SHEEP model are used to illustrate this chapter and can
also be integrated with the other models mentioned. Our concern is to understand
the human factors affecting human clinical actions and seek ways to moderate the
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impact of these factors. The following sections investigate the cause of error and
the range of human factor drivers. To develop the approach we adopt a modified
form of Jackson & Flin’s model of factors affecting patient safety (Figure 1) (Flin
et al, 2009).

2. ERRORS
2.1 Individual Human Error Factors

Reason defined an error as ‘a failure of a planned action’ (Reason, 1995) and identi-
fied 3 key types of individual human error. He distinguished between slips — failure
to do something and mistakes or failures to do the thing right. Leape suggested slips
were due to attention issues or intention failures (Leape, 1994). Mistakes relate
mainly to errors in the conscious human mind’s judgement and decision making
and cover rule based and knowledge based types. Rule based errors involve either
applying the correct rule, to the wrong context due to incorrect situation perception
or applying a rule that has been recorded incorrectly, to the right situation (Leape,
1994). Knowledge based errors resulted from cognitive processing failures of us-
ing an incorrect, familiar or incomplete mental model that does not represent the
actual situation.

Figure 1. Factors affecting patent safety outcomes (adapted from (Flin et al, 2009)
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