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The dichotomy of a systems approach in UK healthcare — the challenges

and priorities for implementation.
Abstract
Word count 150

There is increasing demand for a systems approach within national healthcare
guidelines to provide a systematic and sustainable framework for improvements
in patient safety. Supported by this is the growing body of evidence within
Human Factors/Ergonomics (HFE) healthcare literature for the inclusion of this
approach in health service design, provision and evaluation. This paper
considers the current interpretation of this within UK healthcare systems and the
dichotomy which exists in the challenge to implement a systems approach.
Three case studies, from primary and secondary care, present a systems
approach, offering a novel perspective of primary care and blood sampling.
These provide practical illustrations of how HFE methods have been used in
collaboration with healthcare staff to understand the system for the purpose of
professional education, design and safety of clinical activities. The paper
concludes with the challenge for implementation and proposes five roles for

systems HFE to support patient safety.
Practitioner Summary

Healthcare is classified as a complex and dynamic system within this paper and
as such HFE systems methods are presented as desirable to understand the
system, to develop HFE tools, to deliver education and integrate HFE within

healthcare systems.

Keywords: systems, patient safety, human factors, ergonomics, healthcare



Introduction

A ‘systems approach’ is considered an essential feature for the integration of Human
Factors/Ergonomics (HFE) principles within an organisation and to inform education and
training (Dul et al. 2012). The term ‘systems approach’ refers to understanding the context of
the human within a specific environment. This is now a well-established recommendation for
the NHS within the UK to apply specifically to inform the investigation of serious adverse
events and the management of patient safety (NHS England 2015a, NHS England 2015b
Health Education England 2016, House of Commons 2015). However, the dichotomy
remains in the challenge to implement such an approach; as the term ‘systems approach’ is
recognised as having been misunderstood within the healthcare domain (Dekker and Leveson
2014). Outside of the HFE expert community, Healthcare HFE is currently not widely
associated with an appreciation of how the design or components of a system influence the
behaviour of frontline practitioners and patient experience/outcome (Waterson and Catchpole
2015). Dul et al. (2012) clearly explains the fundamental characteristics of systems HFE
which adopts a hierarchical approach to system improvement; prioritising fitting the
environment and tasks to the human and only if this isn’t possible to select or train people to

fit the environment.

This paper does not intend to debate the merits of a systems approach but rather consider the
challenge for such recommendations, and the interpretation of a systems approach within
healthcare service provision. Several points will be considered to explore why the challenge
exists and three cases studies are offered to provide practical examples to support the

interpretation of a systems approach in the context of healthcare.

Finally, the authors will consider the challenges that exist for frontline staff to engage in a
systems approach and propose five key areas that could be targeted to facilitate the

implementation and embed the principles of a systems approach into healthcare.
Interpretation of a systems approach

Wilson (2014) documents the misuse of the term ‘systems approach’, but also acknowledged
the need of the HFE profession to assist in clarifying its meaning. This elucidation should
provide a tangible and relevant vision of what constitutes systems HFE for the industries we

work with.



The aim of a systems approach is to improve the design of a particular system to enhance the
performance, safety and wellbeing of the people that interact with it. A system can be

considered as

‘... a set of inter-related or coupled activities or entities (hardware, software,
buildings, spaces, communities and people), with a joint purpose, links between the
entities which may be of state, form, function and causation, and which changes and
modifies its state and the interactions within it given circumstances and events, and
which is conceptualised as existing within a boundary; it has inputs and outputs
which may connect in many-to-many mappings; and with a bow to the Gestalt, the
whole is usually greater (more useful, powerful, functional etc.) than the sum of the
parts.” Wilson (2014 p6)

The first point to consider is how best to understand healthcare systems which imply
considerable degrees of complexity (Hignett et al 2017). Vicente (1999) defines a complex
system by certain characteristics of which healthcare exhibits. Specifically, these relate to the
uncertainty in patient conditions, human behaviour and resources, the safety critical nature of
the work which is prone to disturbances and commonly completed by multidisciplinary teams
of people distributed within and between organisations. Typically the systems that frontline
staff work within are a combination of several systems loosely linked which have evolved
organically to meet a clinical demand (Wears and Hunte 2014). Examples include, the
triangulation of care, patient transit and clinical interfacing between secondary, primary care
and social services or care homes. These may differ between local areas but all share the
same aims - to prioritise and attend to patients in response to their needs within the
constraints of available resources. As such the complexity of many healthcare safety issues
do not lend themselves to be investigated by reductionist methods but require a systems
approach to investigate and support intervention design and implementation strategies
(Dixon-Woods et al 2014) . To consider elements of the system in isolation, without
considering the context and interactions, means there is a danger of poor decision making,
poor design or recommendations for change. The use of structured systems methodologies
can clarify the influential factors relevant to any design or organisational change and
anticipate likely success, how it will behave once introduced and the wider ramifications
within the system. However, Dixon-Woods et al (2014) acknowledges the challenge this can

pose to organisations when a systems approach suggests the need for ‘radical redesign and



high level authority and resources’. This may in itself be inhibiting and without clear
evidence linking the approach to safety improvement and cost effectiveness engagement with

such holistic concepts may be hard to stimulate.

Secondly, how healthcare describes ‘safety’ governs the design of artefacts and processes

presented to staff for the management of safety within an organisation.

Currently healthcare organisations and their regulators view systems as bimodal which either
fail or succeed; where evidence of no harm implies safety (Hollnagel et al 2015a). This fails
to consider emergence of success and failure as the norm and due to natural variability in
behaviour of the system, and those within it, in response to specific contexts or competing
goals (Hollnagel et al 2015b).

This can perpetuate the view held by staff on the focus of safety, investigations or
interventions and how to design or query the systems they work within. This view of safety
implies when everything works as it should nothing will go wrong; usually inferring if staff
follow procedures the system will be safe. Presently the role and resources for safety
governance in healthcare is mainly retrospective. This only considers when things don’t
work, rather than how things usually work and safety is achieved, in the face of multiple
conflicting goals and existing hazards. Current approaches to incident reporting and analysis
adopts a reductionist view of healthcare systems. This seeks to ‘find and fix’ components of
the system that have caused harm and is completed without expertise in systems thinking or
Human Factors (Peerally et al 2016). Furthermore, this ‘find and fix’ perspective falls short
of then considering the wider implications within the system when a ‘cause’ is identified and

addressed in isolation, in the absence of a systems approach to the development of solutions.

Thirdly the knowledge and understanding of a systems approach is limited in healthcare staff
despite acknowledgements of the benefits (AHRQ 2013, Alvarado et al 2004, Carayon 2010,
Norris 2011, Catchpole 2013, Gurses et al 2012, Hignett et al 2015). HFE is a scientific
discipline which requires accredited HFE training, as demonstrated by the award of the royal
charter in December 2014. However, this is not a criteria for NHS practitioners who deliver
HFE education or interventions and may not represent a systems approach within their
training. Exception to this has been the commissioning of an accredited HFE introduction
course by Health Education England (Hignett et al 2017), whose remit was to improve HFE
understanding of healthcare professionals and providers, the quality of which was guaranteed

by the fact that the training course was delivered by qualified members of the national



accredited body, Chartered Institute for Ergonomics and Human Factors (CIEHF). Key
safety roles within the NHS e.g. Patient safety leads, governance roles do not insist on
specific qualifications or education in safety or risk management either (NHS Health
Education England 2016). There is also considerable variability in these roles receiving HFE
education; with HFE expertise generally accessed on an ad hoc basis. Therefore what a
systems approach looks like to healthcare providers can remain elusive; yet at the same time
a desirable quality and field of expertise for frontline staff to apply to safety related
healthcare activities. There appears to be a gap between the national goals for a systems
approach in HFE to be applied; as indicated in several recent national guidance documents,
and the practical capability available within NHS organisations (NHS England 2015a, NHS
England 2015b Health Education England 2016). This is despite many efforts over time to
promote the application of HFE generally within medical work settings and for patient safety
(Straker 1989; Leape 1994; Kohn et al 1999; Hignett 2001; Flin et al 2009) and specifically
encouraging a systems design approach within healthcare more widely (Leape et al 1995;
Taylor Adams, Vincent & Street 2004; Leape & Berwick 2005; Carayon et al 2006; Carayon
& Wood 2010 NHS England 2013).

The challenge for HFE and a systems approach

Any HFE contribution must reflect the context where it is intended. So here we will consider
the complexities and factors which make the need for HFE interventions and research so

essential in healthcare and also present the challenges for this work.

A dynamic system

Healthcare services need to be dynamic systems which have to respond to and predict
demands associated to the communities they serve. This service provision has to operate
alongside the added uncertainty in how a change in Government may direct or fund
healthcare systems. This creates the potential for changes in financial priorities and
organisational structures every four years. Additionally, procurement processes within the
NHS can have a huge effect. These can potentially constrain how frontline staff are required
to accommodate systems thinking in the context of their work activities and the resulting
HFE issues, some of which are outlined below. Currently, healthcare systems are not
designed to ‘fit the human in the system’ but expect that the human element should adapt and
balance organisational goals, procedures, systems, environments and equipment in the

context of their everyday work. This dynamism and complexity is further compounded by the
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movement of the workforce within the organisational structure and between different
healthcare systems, either geographically or temporally. Standardisation between the systems
is not always evident and as such this creates additional intricacy for the workforce in regards
to learning and practice.

Healthcare staff are expected to provide clinical practice and continuity of care in an ever-
changing landscape of their organisations. The complexity of the services and equipment
with increasing utilisation of technology to support the delivery of patient care has meant a
significant shift in healthcare work practices, working environments and modes of interaction
within the system. Nonetheless, the goals remain the same — to avoid harm for any patient
receiving healthcare interventions and to use available evidence to inform how this is

achieved in the most efficient way.

Technical systems

The NHS is cited globally as a good model for healthcare (NHS Confederation 2016), there is
a need to preserve the best of this institution in the context of limited resources, competing
priorities and a growing and ageing population.

Cultural change may be necessary to accommodate the shift in modern systems. For example,
a steady increase in the implementation and utilisation of technological solutions within the
healthcare service needs to be reflected on to understand how different clinical roles benefit
and consider any unexpected consequences. The change in practitioner work demands
associated with many technical systems are yet to be fully evaluated in relation to workload
(Magrabi et al 2015). Efforts to address this gap are growing (Cresswell & Shiekh 2013) and
will gradually contribute to a better understanding of the cultural shift in clinical practice and

how existing technology influences safe and efficient health care.

The design of new healthcare technical systems often appears to be based on existing paper
systems, the effectiveness and reliability of which may be unproven and relies upon how
practitioners adapt these to specific clinical contexts. Technical solutions have the potential to
be beneficial to the speed of information transfer and standardising the format of information,
between interacting systems, organisations or teams — particularly in healthcare systems
where distributed working practices are commonplace. They can promote transparency and
affordance of a system to support a common understanding of patient information. However,

success of a system relies upon the reliability, design and availability of technology. These



factors determine the sequence of a practitioner’s clinical actions and the reliability of
selecting the right information. HFE system methods can provide a comprehensive structure
to capture data on requirements of all stakeholders to ensure existing systems achieve their
function. Adjustments by frontline staff in their work practices may be the norm to ensure
safety and efficiency goals are balanced. Subsequently, adjustments in work practices may
not reflect procedures or how managers and system designers perceive an existing system to
operate. This creates a mismatch between how work is imagined and work is done (Hollnagel
et al 2015a)

Costs of complexity

Healthcare requires tools which can capture and visualise the complexity of its systems to
understand contributory factors, accountability and responsibilities for safety management.
For example to process a single patient test sample may involve several different
organisations and multiple software systems. Consequently the interactions between
systems and the reliability of such systems are critical to safe and efficient diagnosis and
management of a patient’s health. Incompatibility, poor system design or uncontrolled
changes within a poorly understood system have implications for patient safety and cost to
the NHS. The estimation that harm occurs to 10% of all inpatients is commonly cited (Kohn
et al. 2000) In 2014/15 the total expenditure due to litigation costs against the NHS was
£1,169,586,958 (NHS Confederation 2016, NHS Litigation Authority 2014/15). Neither of
these figures can be considered desirable for the wellbeing of patients and staff or for the
sustainability of the NHS.

Case Studies

The three case studies described within this paper have been completed by the authors over
several years, with the aim to demonstrate the breadth in application of a systems approach.
The case studies represent close collaborations between healthcare and HFE professionals,
providing recognition that this work has mainly been field based whilst retaining the
principles of well established HFE methodologies. Such collaboration in the future is critical
to develop the body of evidence for the evaluation of HFE involvement in the context of
complex healthcare systems. However, to achieve this level of engagement and rigor in the
HFE systems approaches adopted, consideration of the challenges within such a context is
required.

HFE is described in Dul et al’s 2012 statement paper as focusing on different aspects of the

10



person and environment in the context of a goal orientated and purposefully designed system.

The focus of the case studies illustrate three different contexts where a systems approach has

not previously been applied (Singh et al 2014, Cottrell et al 2013). Case 1 considers

integration of HFE into General Practitioners trainee education to enhance understanding of

the ‘systems approach’ by frontline staff. Case 2 considers the system interactions and

design of primary care healthcare settings, representing how healthcare systems can be

understood and their influence on safety. Finally, case 3 investigates a safety relevant work

process to understand how a systems approach can explain variability in the safety and

performance of blood sampling.

The table below provide a high level overview of each case and a narrative description of

methods which promote how a systems approach contributed to the output of each study. The

following sections provide descriptive accounts of the outcomes and learning points for the

healthcare service/ industry.

Table 1 Summary of case studies

Case 1: Primary Care HFE Education

Summary of case

Methods applied

Application of systems

approach

A review of existing GP training programmes to understand how
systems HFE was relevant to the trainee GPs in their clinical and
organisational work activities.

Review of professional and organisational documents from the
General Medical Council (GMC) and the Royal College of GPs
(RCGP); Interviews and informal discussions with GP Trainers, GP
trainees, GP Practice Managers, Practice Nurses and Administrative
staff; A Work Domain Analysis (WDA) and development of an
Abstraction Hierarchy (AH)

The study sought to understand the main goals, work activities and
systems required by the trainee GP whilst training within a GP
Practice. The GP setting should be viewed as a complex
sociotechnical system from a care service and specialty training
perspective with any future HFE-related education and training
designed to reflect their role and the structure of the wider system
within which they function and interact. HFE education for GP
trainees (and the wider GP team) should provide sufficient breadth to

highlight concepts and approaches that reflect the whole
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sociotechnical system and its goals of delivering high quality, safe
and efficient patient care, whilst protecting the wellbeing of the
workforce required to achieve this. Embracing this approach can
ensure a comprehensive understanding of how the context and the
design of the working environment and technologies are key to

influencing human behaviour and performance in the workplace

Case 2: Design for Primary Care Settings

Summary of case Develop a better understanding of the relationship between the
design of GP surgeries and community hospitals and patient safety
incidents through a multi method approach

Methods applied Review of significant event audits (SEASs), analysis of a sample of
Patient Safety Incident (PSI) records from the NRLS (National
Reporting and Learning System), subject matter expert workshop
(Architect, practice manager, Design specialists), focus groups with
those in GP/community hospital roles, a stakeholder and patients
group, and Failure Modes and Effects Analysis (FMEA) of specific
aspects of activities in GP surgeries and community hospitals

Application of systems Many of the incidents and reports were attributed to the fact that the

approach services of the GP practice or community hospital, or even of the wider
healthcare system are often understood as different and separate
systems, rather than interconnected sub systems of a greater whole. It
was considered that understanding of the user interactions within the
wider system and subsequently within the GP surgery as a sub-system
would allow for design to consider all elements of the system, and

consequently reduce the risks of errors/ incidents.

Case 3: Blood Sampling in Secondary Care

Summary of case To understand why variability in blood sampling occurs

Methods applied Observation, interviews, review of incident data in one year),
application of the Systems Engineering Initiative for Patient
Safety (SEIPs) model, Functional resonance Analysis Method
(FRAM)

Application of systems  The study looked at the whole system of blood sampling from request

approach through to sample collection, identifying the functions required as well

as the constraints associated with the equipment, patient identification,




environment. Adopting a Human Factors approach and using the
FRAM model enabled better understanding of how the work is really
done within the system and why variability exists in a complex

healthcare environment.

Case 1 Primary Care HFE Education

This first case study considers the primary care system specifically in the context of a
General Practitioner (GP) trainee, for a full description of the findings see Mckay et al 2016.
NHS Scotland requested a review of their existing GP training programmes to understand
how systems HFE could be relevant to the trainee GPs in their clinical and organisational
work activities. There are currently twenty goals to be achieved during GP training which
relate to clinical practice but also administration of a safe and financially sustainable GP
practice (GMC 2013, Royal College of General Practitioners Curriculum 2010). This
exploratory study reviewed professional and organisational documents from the General
Medical Council (GMC) and the Royal College of GPs (RCGP). These provided the
requirements, competences and good practice guidance for the trainee GP. Interviews and
informal discussions were completed with GP Trainers (n=2, 75 mins), GP trainees (n=3, 120
mins), GP Practice Managers (n=2, 110 mins), Practice Nurses (n=2, 70 mins) and
Administrative staff (n=3, 90 mins) to understand the main goals, work activities and systems
required by the trainee GP whilst training within a GP Practice. The first stage in this work
was to interpret the data gathered to define the system within which the trainee GP works and
to understand the associated context and constraints. A Work Domain Analysis (WDA)
specifies the purpose, values, priorities and functions of a systems (Rasmussen 1985). This
approach was considered beneficial to provide a generalised representation of the GP trainee
work domain; where constraints, unanticipated events and uncertainty are typical and rely on

the flexibility of the staff to accommodate and maximise safety.

A WDA is the first of five phases in a Cognitive Work Analysis (CWA). Future work would
be beneficial to verify the WDA and enhance the understanding of the GP system further
through completion of a CWA. This would provide a generic representation of GP work
activities, strategies, organisational requirements and worker competencies required to
deliver a Primary care service; there appears no evidence of such an analysis within the

primary care literature. This project provided a novel representation of the GP system in the
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form of an Abstraction Hierarchy (AH) which describes the system at five levels of
granularity. The rule of thumb to complete an AH, is that each level of description can be
related to the one above and below to explain ‘why’ the system is required, ‘what’ the system

does and ‘how’ this is achieved, see Figure 1 (Vicente 1999, Miller and Vicente 2001).

Figure 1 A sample of the Abstraction Hierarchy completed for an accredited GP training

surgery

Through the interviews completed an iterative approach to developing the AH was adopted.
This enabled clarification of previous interviews to inform the AH overall findings and a
representation of the GP system to inform developments in GP training. In summary the GP
trainee is expected to interact with 18 different job roles, at least 7 different technical systems
and see one patient every 20 minutes (preparing themselves for every 10 minutes once
qualified). The study highlighted the core functions of the trainee GP are predominantly
associated with patient consultations, the interpretation of these communications and
information from a number of sources e.g. physical examinations and investigations, to
inform clinical decision making and management of the patient’s condition and social
support. These functions are constrained by time, compatibility of systems, flow of
information and the support provided within the Practice and other organisations interacted
with e.g. Pharmacy, Laboratories, Social Services, Secondary Care. This study highlighted
the need to understand further how system interactions, information exchange and decision
making is influenced by the GP’s work contexts e.g. consulting rooms, remote consultations,
patient’s home. The output of this study provided recommendations on the core areas of HFE,
figure 2. The WDA and AH provides a map of the landscape and system within which GP
trainees will practice. The interactions and constraints recognised through this project have
been suggested to direct the focus of any HFE education programme for GP trainees. The
recommendations from this project (McKay et al 2016) will contribute to the integration of
HFE education in the context of existing GP training. This will aim to support GP trainees
develop skills to understand issues at different levels of the system and improve their working

environment to optimise performance, safety and wellbeing.
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Insert Figure 2 HFE areas relevant to GP training

Design for Primary Care Settings

In a healthcare environment humans interact with the facility and its equipment and
technology and therefore its design can have an effect on human performance (Reiling and
Chernos, 2007). Research suggests that there is a link between the environment of hospitals
and patient health and wellbeing and there is some evidence that the built environment can
influence the healing process and have a direct impact on patient outcomes (including levels
of anxiety and stress) (Douglas and Douglas, 2004). Harris et al. (2002) distinguish three
relevant dimensions of the physical environment, architectural features, interior design
features and ambient features. These may influence patient safety via their influence on (for
example): ease of communication between patients and medical personnel; patient behaviour
(e.g. whether a patient or patient’s companion feels confident to point out an error that they
have spotted may have occurred within the medical environment); ease and accessibility of
presentation of patient information; perceived patient privacy and confidentiality (e.g.
whether patient feels that they are being overheard when communicating private information)
and general level of comfort and well-being of the patient whilst in the care environment. In
addition, there is a need to consider the effect of building design on the systems operating
within and between healthcare environments as these can have a direct effect on patient
safety (e.g. where the design of areas designated for medication preparation may affect the
likelihood of errors being made for example by having inadequate lighting levels). This study
aimed to develop a better understanding of the relationship between the design of GP
surgeries and community hospitals and patient safety incidents. A multi method approach
involved focus groups with those in GP/community hospital roles, a stakeholder group and
patients, analysis of NRLS data, review of Significant Event Audits (SEAS), a workshop with
subject matter experts (SMEs) and Failure Modes and Effects Analysis (FMEA) of specific
aspects of activities in GP surgeries and community hospitals. This work identified a conflict
between the needs of different user groups, for example with access to buildings where
automatic doors were recognised as a hazard for small children but without automatic doors

staff may be required to assist patients who cannot easily access though, often heavy doors.

Many of the incidents and reports can be attributed to the system of the GP practice or

community hospital, or even of the wider healthcare system, for example, a long queue at a
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reception desk in a GP surgery may result in a potential patient not being able to wait to make
an appointment therefore not seeing a clinician and not, therefore, receiving a timely
diagnosis. This could potentially also increase the pressure on receptionists (who may already
be under-staffed) who are then, possibly, more likely to make an error when booking in a
patient. An example was found in the NRLS data where the wrong patient was sent to the
consultation room and the consultation entered into the incorrect medical records and
medication was issued on the same record. Where there are examples of conflict within a
system, using them to inform the design process could assist in promoting flexibility within a
design or inform where further design features are required to counteract the problems and
build resilience into the system. It is apparent that those involved in the design process work
within constraints and parameters set by the NHS and the availability of knowledge.
Consideration through a systems approach identified a lack of information available to
architects with regards to how users interact in a building, the equipment they use and the
practices they adopt, information which does exist is thought to be outdated and not in line
with advancements in technology or equipment. There is very little feedback provided to
those involved in the design process regarding the success of their design and their

knowledge of incidents or experiences of those working within the building is limited.

Whilst this process highlighted elements of known and unknown interactions, the systems
approach highlights the gaps in knowledge required for designing appropriately for users in
the GP and community hospital environment. By taking this approach steps are made to ease
design for integration by addressing long term use and issues of congruency, integration,
social process and shaping (Clegg 2000) reinforcing the system improvement approach of
Dul et al. (2012). This appreciation for the human and social needs and their inextricable
links to the systems requirements also facilitates dialogue and feedback culture which could
lead to improved communication pathways within an organisation and externally to those
who are ‘brought in’ from outside the health service to design their premises, technology

systems and artefacts.

Blood Sampling in Secondary Care

This case study took a fresh look at a long standing issue of safety in blood sampling. The
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data suggests 50% of all near misses are related to Wrong Blood In Tube incidents (WBITs)
with a 77% increase in WBIT rates between 2010 — 2014 (Bolton-Maggs et al. 2014). A
blood sample is the first activity necessary to establish the compatibility of any future blood
products administered to a patient (British Committee for Standards in Haematology 2012).
Transfusions of incompatible blood products may cause death or serious morbidity. Despite
national guidelines and local procedures concerns linked to the sampling of bloods are
particularly related to patient identification and labelling of samples (Dzik et al. 2003,
Gonzalez et al. 2008, Murphy and Kay 2004).

This case study is of a pilot study completed with NHS Scotland to understand why
variability exists in patient identification and labelling of blood samples (Pickup et al. 2016).
The aim of this work was to understand ‘work as done’ rather than ‘perceived to be done’.
This study adopted methods not previously applied to consider the context and healthcare
systems relevant to blood sampling to identify factors contributing to the variability of work
practices in the context: of clinical departments, working environments and organisational
goals. This was a multi method study completed in four Scottish hospitals, involving
observations (n=50), interviews (n=15, 480 mins) and a review of one year’s incident data.
The findings were thematically analysed using the Systems Engineering Initiative for Patient
Safety (SEIPS) model (Carayon et al. 2006) and variability analysed using the Functional
Resonance Analysis Method -FRAM (Hollnagel 2012). FRAM is a method specifically
intended to analyse complex systems and creates a model of the interactions between the
functions which represented the system for blood sampling and identify where variability in
performance may have the greatest impact. Adjustments made by clinical staff to
accommodate specific situations or working environments are considered using the FRAM
model and identify where positive or negative variability may influence an output from one
or several functions. Analysis using FRAM showed why procedures may not always be
followed and explained why the output of a function may influence the safety and
performance of a blood sampling activity. Figure 3 presents a summary of the core functions
(inner circle) and background functions (outer circle) and the factors contributing to the
variability observed. The findings suggested that use of technology was core to: the reliability
of patient details, requests for a blood sample and labels being available prior to blood
sampling. The accessibility, location and reliability of technology or its timely repair
influenced how practitioners modified their work and checks to minimise delay in obtaining a

sample and manage workload associated with a high volume of patients. The working
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contexts influenced how blood sampling functions were organised to balance clinical and

safety goals in the context of organisational targets.

Figure 3 Blood sampling functions and contributory factors to how work was done

Variability was discovered in the number of practitioners involved in a single blood sampling
process, whilst equipment design and environmental factors. These three contributors
influenced how practitioners varied work practices to mitigate the impact of time pressures,
common distractions and delays.

The systems approach ensured the context was accounted for as influential to why
practitioners completed blood samples as observed and reported, not previously
acknowledged in improvement initiatives. This study illustrates how variability in the
practitioner’s work practices balanced the trade-off between efficiency and thoroughness in
order to achieve the required level of performance. This work has informed the Scottish
National Blood Transfusion Team’s quality Improvement agenda and has been shared with
SHOT to inform and consider the existing design of the transfusion process (Bolton-Maggs et
al. 2014).

Case study summary

These three case studies represent examples of methods, which adopt a systems approach.
The application of which have proved beneficial in understanding the interconnecting
mechanisms, procedures and organisation of the ‘complex whole’ -of three healthcare work
contexts within primary and secondary care systems. The approach and methods employed
have allowed healthcare practitioners to explore the system relative to its functions and goals,
suggested as the necessary approach in the analysis of complex systems (Rasmussen 1985,
Vicente 1999). These examples offer practical demonstrations of how a systems approach can
increase the transparency of complex systems to inform professional education, understand
the constraints on system functions and goals and how the design of the system can be better

understood in relation to failure and performance variability.
Implementing systems HFE into healthcare

Carayon et al (2006) identified HFE as an innovation within healthcare, and whilst progress

has been made (As described earlier in this paper) there is still much to achieve with regard to
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the diffusion, dissemination , implementation and sustainable use of HFE in healthcare.

The diffusion of HFE in UK healthcare can be seen through a steady rise in publications
reflecting the application and benefit of HFE within different healthcare contexts (Bowie et al
2015, Hignett et al 2011, Lang et al 2013, Morgan et al 2013).

However, HFE in UK healthcare remains opportunistic, illustrated by the case studies
presented within this paper. The dissemination of HFE, the active and planned efforts to
integrate HFE is still in its infancy and less well evidenced compared to other industries
(Waterson et al. 2015). However, recent action suggests a degree of momentum with HFE
professionals supporting the UK healthcare industry.  These include a national
recommendation for accredited healthcare tailored HFE education (Health Education England
2016, Hignett et al 2016) and engagement with HFE expertise for the review of incidents
(Department of Health 2015). The instigation of the Healthcare Safety Investigation Board
(HSIB), who intend to employ HFE expertise, promises a positive example for the integration,

of HFE and a systems approach to investigations.

Successful implementation of any innovation relies upon many factors (Greenhalgh et al
2004). System readiness and the support from top management is critical. Collaboration
between managers, healthcare staff, operational managers, quality improvement teams and
HFE professionals is essential to ensure healthcare can embrace the knowledge from each
discipline to develop safer solutions for healthcare (Hignett et al. 2015). However, the
interrelationship between professionals, otherwise known as the ‘soft systems’ within an
organisation presents its own justifiable challenges (Hollnagel et al 2015, Kirwan 2000). Inter
relationships between different professionals, time pressures, organisational priorities and
management motivations all require an appreciation to understand how best to ensure the
effectiveness of any improvement strategy (Pannick et al. 2015). As a profession HFE still
needs to seek to understand how this can be best achieved within the existing NHS landscape
and integrated to augment other improvement professionals. Human resources is another
factor identified by Greenhalgh et al (2004) as relevant to successful implementation.

There are multiple job roles employed within healthcare organisations, each providing a
different aspect of safety and care to be co-ordinated for a single patient. This presents multiple
challenges for considering interactions within and between teams, medical disciplines and
different medical specialities, all with their own priorities and constraints. Patient safety is the
responsibility of all but co-ordinated by few who seek to maintain a balance between

identifying relevant risks and managing large sets of data to ensure they meet local system
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constraints in addition to national and organisational regulations and targets. Those in safety
roles may hold relatively temporary posts, 1 — 2 years, and when safety is locally improved,
financial savings may be achieved by the loss of some safety roles. Regular changes in staff
threaten continuity in providing high quality education to implement HFE and a systems
approach within an organisation’s safety management strategy.

Considering the sustainability of the implementation of HFE, in such a fluid context, the
authors propose the need for the integration of a systems approach into the fabric of healthcare
education and safety tools. In particular strengthening five key areas:

e HFE education within professional education and organisational mandatory training;
e Prospective hazard and risk analysis through engagement between HFE professionals
and frontline staff to build expertise and organisational capacity;
e Work, system and procedure evaluation ;
e Guidance to inform development, design and procurement of equipment;
e Incident reporting and investigating systems representative of complex sociotechnical
systems.
The evidence and case studies highlight the application of methods which adopt a systems
approach are desirable and achievable in understanding and contributing to the design of
healthcare staff education, work environments and processes. However, knowledge relevant
to complex systems and the engagement required suggest the dichotomy remains for the
implementation of a systems approach in healthcare. The authors have drawn on their
experiences to propose five areas which they believe, through design which adopts a HFE
systems approach would allow a systems approach to become integrated within healthcare

organisations.

Conclusion

This paper provides an overview of the current state of systems HFE integration in healthcare
and offers three case studies to illustrate how a systems approach has been applied within
healthcare contexts. The studies consider contributions to HFE in healthcare education, work
environment and equipment design and safety processes. To tackle the identified
misconceptions about systems HFE in healthcare, this contribution proffers a ‘take away’
message of five key areas for where future work can find value in the application of HFE
systems approaches. Championing a systems approach to be applied in healthcare is not
novel, however, there appears a gulf in the interpretation and practical demonstration of what

that means for practitioners and those with safety roles within the NHS.
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