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ABSTRACT

The UK National Health Service (NHS) is faced with
problems of managing patient discharge and preventing the
problems that result from it such as frequent readmissions,
delayed discharge, long waiting lists, bed blocking and other
such consequences. The problem is exacerbated by the growth
in size, complexity and the number of chronic diseases in the
NHS. In addition, there is an increase in demand for high
quality care, processes and planning. Effective Discharge
Planning (DP) requires practitioners to have appropriate,
patient personalised and updated knowledge in order to be
able to make informed and holistic decisions about a patients’
discharge. This research examines the role that Knowledge
Management (KM) plays in planning an effective discharge
plan. The research examines existing ways in which DP is
currently carried out, the stakeholders involved in the DP
process and highlights areas requiring further improvement.
This research also examines KM models in healthcare and
integrates KM with DP in the form of a KM based DP model.
The model was developed based on primary research carried
out on the stakeholders of DP along with secondary research.
The model intends to highlight the nuances that require
focusing on, and provides a seamless overview allowing
healthcare personnel to impeccably plan the discharge of a
patient with the involvement of both patients and their carers.
The KM-based DP model is validated by the actors involved
in planning the discharge i.e. healthcare personnel. Patients
and carers too are involved in DP; however their involvement
is focused on their knowledge and experiences influencing the
decisions being made. Healthcare personnel such as doctors,
nurses and administrators are however actively involved in
planning the discharge.

General Terms
DP — Discharge Planning. KM — Knowledge Management.
DH — Department of Health. NHS — National Health Service.

Keywords
Knowledge Management, Healthcare, Discharge Planning,
Patient Pathway, Electronic Health Records, Clinical Portal.

1. INTRODUCTION

An essential component in quality healthcare is the
convalescence of a patient and DP plays a key factor in a
patient’s convalescence [1]. Various factors play instrumental
roles in DP and involve patients being transferred from one
care environment to another. Careful planning and a clear
framework are vital to the smooth flow of patient care upon
arrival to the end of post treatment, along with ensuring the
efficient use of hospital resources [2].

2. DISCHARGE PLANNING

DP facilitates patients moving from one healthcare setting to
another, or to their home. Discharge from hospital is a process
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and not an isolated event’ [3] and DP is the beginning of a
patient’s convalescence. It begins on admission and is a
multidisciplinary process involving physicians, nurses, social
workers, and possibly other health professionals [4] [2] [5]-
The better the DP process and the discharge plan, the
smoother the convalescence of the patient, as it ensures the
patient, their family and carers are collaboratively involved in
the process, ensuring that they are equipped with the
knowledge they need for a smooth convalescence. The aim of
DP is to enhance continuity of care and it can have significant
implications on a patient’s well-being and recovery, the
effectiveness of hospital management processes and the
efficient use of medical resources. The complexity of the
discharge process implies that careful planning is needed to
make the process effective [3] [1].

Better DP can provide advantages to the “stakeholders” of the
DP process i.e. patients, their families, social workers,
healthcare personnel and the healthcare organisation as a
whole [3]. The advantages to the stakeholders includes,
patients feeling actively involved in the planning process,
carers have the right information and advice to help them in
their caring role, healthcare personnel receive key information
at a timely manner, and the healthcare system meets its targets
and can focus on delivery amongst several other reasons.
These areas need to be focused on in order to ensure DP is
aligned appropriately, such as patient and carer involvement
and empowerment, improved processes, healthcare personnel
being presented with the right information at the right time to
make informed decisions, awareness of certain roles and
responsibilities and meeting established targets.

2.1 Discharge Planning Guidelines

The Department of Health (DH) has created a general outline
of guidelines for effective discharge procedures. Based on the
guidelines, patient and carer needs appear to be considered,
and their involvement in the DP process is emphasised.
However, a clearly defined process indicating the knowledge
required for an action; the sources of the knowledge; efficient
means of retrieving knowledge; emphasis of knowledge
sharing and communication which encourages reasoning
before making a decision pertaining to patient discharge
within departments in the NHS and the consequent series of
steps that need to be taken appear to be lacking. Many NHS
trusts use a discharge checklist with questions to ask patients
and to note and check about a patient. Discharge checklists
follow the framework provided by the DH guidelines [2].

It can be seen from the checklist [2] that questions are asked
about a patient’s mobility, social circumstances and
nutritional intake. Carer involvement is highlighted and
transport arrangements are listed to be checked as well in the
discharge policy. However an indication of how to measure
the outcome of the checklist is not presented. An indication of
the knowledge reasoning, extraction and management is
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missing such as what boxes should be ticked; in the event that
a particular box is not ticked what actions should be triggered;
the sources of knowledge in order to make an informed
decision; evidence of sharing of knowledge between different
departments; and in the event a change in shift were to occur
between nurses what would happen is lacking from the
discharge checklist. Healthcare personnel such as a doctor and
nurse would evaluate the results on the sheet and from their
experience, make a decision on whether the patient should be
discharged or not. Questions such as a patient’s and carer’s
readiness for discharge, an indication of how to communicate
the information to patients and carers, providing patients and
carers with information about their prognosis, symptoms,
nutritional and exercise recommendations was lacking.
Information that would help a patient’s convalescence at
home seemed to be lacking in the discharge policies of the
NHS Trusts.

2.2 Obstacles To Discharge Planning

Much of the activity in healthcare involves charting and
paper-based activities. Information that is collected by
healthcare personnel is noted on paper in most NHS Trusts,
and at the end of the week healthcare personnel are faced with
the burden of paper work [6] [5]. This results in the inability
to analyse the information and the inability to capture the
knowledge that exists efficiently. Some information might
even be lost [4]. Several factors affect the adequate planning
of discharge. Hospitals are hampered with many processes
including backend processes which patients do not see.
Different departments can be involved in a patient’s
discharge, which requires sharing of information in a timely
manner between departments. In order to provide patients
with the best treatment, while efficiently managing costs and
resources in the NHS, technologies such as clinical portals
and electronic health records can be implemented [7] [8] [9].
This can result in faster, smarter, more accurate and
personalised DP. It is a world of information and connectivity,
and computers, the web, search engines have all become an
indispensible part of life, and has transformed the way that
knowledge is shared and created [10]. Information
architecture is important, and the organisation of information
is equally important enabling its easy access [11] [12]. Poor
information sharing between departments can result in errors
such as lab test errors, medication errors, communication error
and wrong diagnosis [13], all of which jeopardise a patient’s
safety. Patient safety involves identifying, analysing and
managing patient related risks and incidents, making patient
care safer and minimises harm to the patient [13] [14].

‘The vast majority of NHS care is safe, but mistakes
do happen, sometimes with tragic consequences. We
can only prevent these problems if we learn from
what goes wrong’ [13]

For efficient DP, information required for informed decision
making should be organised in such a way that the
information required is collected, stored, distributed and used
by the people requiring the information at the time required
[15] [16]. This allows for data and information to be
aggregated and processed to generate knowledge which as a
result allows for more intelligent and informed decisions to be
made, this improving DP with insight [17] [18] [19]. The
processes in the NHS pertaining to DP can be likened to
Swiss cheese, with many holes in it, symbolising the siloed
way in which the different departments operate. This research
intends to smooth out the processes and ‘cheddar the DP
process’ and turn data into insight, insight that can help make
multidisciplinary meetings more interactive, allow faster
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reaction times, enhance information sharing between
departments real time, allowing clinicians to react quickly and
allow for better decisions to be made while clinicians are at
the point of decision making. Synthesising information by the
various stakeholders of the DP process and information about
patients relevant to the decision making process is vital to
ensuring errors such as the lack of considering peripheral
medical factors of a patient, which may result in a patient
being readmitted if not taken into consideration.

Hannan, [20] states that patients, carers and information are
the most underutilised resources the NHS has. It is the
patients who are faced with the symptom, and the carers who
look after the patient, the knowledge they have is most
valuable to making decisions, which unfortunately is currently
overlooked. Each patient has a unique problem and
personalising the discharge process will reduce the current
problems faced in DP. Ensuring that patient and carer
involvement commences at the beginning of DP is important,
as their involvement determines the coordination of resources
that will be needed for the patient upon discharge at an earlier
stage. Triggering the coordination of resources and
communication with care agencies at an early stage is
important for preventing problems such delayed discharges
caused by a patient having recovered but having nowhere to
go due to lack of availability of a care home. If the
communication process and coordination of resources occurs
at an earlier stage it minimises delays in discharge, ensuring a
care facility is allocated to the patient, as it allows care homes
and carers sufficient time to make the necessary arrangements
and create the availability of resources [21] [22] [23].

There is a mismanagement of resources and time as different
teams operating in the operating theatre; ward and community
often repeat the same practices and develop new methods
repeatedly, rather than sharing what they know via reliable
national networks so that they can learn from each other [24].
This is sometimes termed a silo mentality [25]. Paul Batalden,
Director of Healthcare Improvement and leadership
development at Dartmouth Medical School says that ‘‘People
in medical training are prepared to work in a silo” [25]. The
problem of hospital units performing as silos in relation to
DP, apart from their inability to exchange ‘best practice’ are
the detrimental effects on patient treatment e.g. double dosing
of medication at admission and discharge [25] and ‘bed
blocking’, delayed discharge and increased emergency
readmissions [26]. There are also management implications
for instance, financial strains and procedural ineffectiveness
and effects on staff efficiency for instance the employees find
themselves overwhelmed with bureaucracy [27].

The NHS like many organisational systems is brimming with
data and information but accessing this information in order to
make a decision seems to be a challenge due to its fragmented
nature. Recent years have witnessed advances in Informatics
i.e. the use of Information Technology to increase
productivity and efficiency in healthcare [28]. Data when
stored provides very little functionality to an organisation as it
is not able to provide instructions to the organisation on what
to do. Knowledge on the other hand is a collation of
experience, values, contextual information and expert insight
that provides a framework for evaluating and incorporating
new experiences and information [29]. The NHS is currently
faced with the problem of “islands” of data and information in
the form of silos that prevent the efficient flow of information
between departments in an organization [30]. Very little
knowledge is extracted from these silos, leading to the
foundations of this paper, a KM model that provides an
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integrated approach to identifying, managing and sharing the
“islands of knowledge” in order to identify an appropriate
patient discharge pathway. KM forms the bridge between
these isolated islands of knowledge [24].

Quantitative measures such as the targets currently determine
a patient’s discharge as reported in the popular press, and the
problems resulting from this situation have received a great
deal of attention from the press recently and over the past
decade. Targets are given priority while a patient’s quality of
care is compromised [31]. The implication of being target
driven rather than knowledge driven is that the healthcare
system fails to consider all factors that result in the effective
recovery of a patient post treatment [32] [4] [2]. It focuses on
accomplishing and achieving targets resulting in doctors and
nurses compromising patient safety and well being. Doctors
have been reported in the popular press to make quick and
rash decisions about patients just to get the “clock to stop
ticking” [33] resulting in deteriorating trust between doctors
and patients. Doctors find themselves torn between meeting
targets and providing their sick patients with the best
treatment. These claims in various news media have been
reaffirmed by Andrew Lansley the Secretary of State for
Health in the UK who in a speech in December 2011 stated
that:

‘The NHS is full of processes and targets, of
performance management and tariffs. Originally,
all designed to deliver better patient care. But
somewhere along the line, they gained a momentum
of their own, increasingly divorced from the patients
who should have been at their centre.’ [34].

3. PROBLEMS WITH INADEQUATE DP

A preliminary review of the problem from sources such as
press reports, anecdotal evidence and literature from the NHS
suggests the problems resulting in inadequate DP were
insufficient personalised patient knowledge; lack of informed
decision making; focus on targets; insufficient holistic
approach; lack of resource coordination and a lack of
communication.

These factors result in delayed discharge and increased
emergency readmissions. The consequence of delayed
discharge and emergency readmissions was bed blocking and
long waiting lists, all of which affect the admission, transfer
and discharge of a patient. The factors contributing to poor
DP result in one or more of three common problems (i.e.
problems with admission, transfer and discharge) [18] [35]
[36] [37]. The problems of inadequate DP from the literature
review are succinctly identified in a diagrammatic
representation as seen in Figure 1 and was further researched
into during the primary research and analysis phase of the
research.

3.1 Increased Emergency Readmissions

Increased readmissions, a complex situation caused by a
variety of factors, reflect poorly on patient management.
Increased emergency readmissions commonly occur when
patients have been discharged too early. When the reasons for
emergency readmissions to hospital were examined, poor
communication between hospital and community support
organisations was identified as a main reason [38]. It was also
found that insufficient information was passed on to care
agencies that if overlooked could have effects that result in a
patient requiring admission into hospital again [39] [40]. A
study by The Royal Pharmaceutical Society of Great Britain,
2006 found that between 19% and 23% of patients who were
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discharged experience an adverse event after discharge. It is
suggested that 60% of unplanned readmissions could be
avoided by more effective action at the time of discharge.
[41]. Kaiser Permanente in December 2010 reported that most
readmissions are for a reason different than the original
admission, with only 5% being for the same reason and, of the
patients who are readmitted within 30 days, 30% pass away
within 6 months in the UK [42].

3.2 Delayed Discharge

A delay in discharge occurs when;

‘...an inpatient who has been judged clinically ready
for discharge by the responsible clinician in
consultation with all agencies involved in planning
that patient’s discharge, and who continues to
occupy the bed beyond the ready for discharge
date’. [43].

Delays in discharge may compromise the quality of patient
care, and reflects a lack of efficiency and effectiveness within
the continuum of care and service coordination [44]. Some
reasons linked to delayed discharge include [45] [26] [46]
[43] include; too many patients admitted to hospital, despite
viable alternatives; patients moved inappropriately around
between wards; and a lack of process and process delays
which were compounded by system problems. Figure 1 shows
that the consequences of poor DP are interconnected.
Emergency readmissions result in bed blocking and long
waiting lists which affect delayed discharge and vice versa.
The ‘front-door’ issues need to be addressed as well as the
‘back-door’ [43].

Delayed discharge from hospital is caused by both medical
and non-medical reasons, and 30% of all hospital discharges
have been due to non-medical reasons [1]. 20% of hospital
stay was seen to be inappropriate and approximately 45% of
these inappropriate hospital stays were mainly due to non-
medical reasons [47]. This therefore proves that the non-
medical reasons such as after care, facilities to recover at
home, and various other related reasons need to be
investigated and considered in a KM model that is proposed in
this paper. Delayed discharge has seen to pose a threat to a
patient’s morale by causing problems such as depression, over
dependence on hospital staff, lack of confidence and other
related problems [48].

3.3 Bed Blocking

Bed blocking occurs most frequently when patients in wards,
awaiting discharge, are held back due to volumes of paper
work that hospital staffs are excessively involved with,
amongst other reasons [48]. Some patients are delayed from
six to fifteen days, while many other inpatients, awaiting
treatment are made to wait or even declined treatment [49].

3.4 Long Waiting Lists

Longer hospital waiting lists result from to delayed discharge
and a backlog of inpatients awaiting their turn to be treated
[50]. This causes long waiting hours, and builds frustration
amongst patients. If the average annual cost of an acute bed is
£120,000, and approximately 6000 beds are occupied by
patients who should have been discharged, annually the NHS
wastes approximately £720 million [2].

4. KM SOLUTION TO DP IN THE NHS

In an organisation, the major challenge is to create a KM
system to the benefit of an organisation that can;
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‘...acquire, conserve, organise, retrieve, display
and distribute what is known today in a manner
that informs and educates, facilitates the
discovery of new knowledge and contributes’.
[51].

KM can be looked at as an integrating practice that offers a
framework for balancing the myriad of processes,
technologies and approaches that provide value [52]. It ties
them together into a seamless whole by aligning
organisational information and practices with the
organisation’s strategic objectives, fits into employee’s daily
work activities, manages content effectively, and considers
the potential business opportunities associated with sharing
knowledge with suppliers and customers [53]. As a result of
this, KM better enables individuals, systems and organisations
to exhibit intelligent behaviour in a dynamic and agile
environment [54]. KM is about disseminating the right
knowledge to the right people at the right time in order to
make informed decisions [55] [56]. With regards to DP,
various departments are involved in the decision making
process [22]. Therefore the ability of KM to enhance
collaboration and decision making proves to be advantageous
as having the right information and knowledge is important to
efficient DP. The ability of KM to seamlessly align an
organisation’s information, practices and people encourages
informed decision making, and in the case of the NHS,
aligning the ‘stakeholders’ of DP i.e. the patients, carers and
healthcare personnel, with the practices with regards to DP.
The use of technologies where needed, will then allow for
more efficient DP processes.

KM will set a foundation for allowing the current knowledge-
rich resources in the NHS to be used effectively in order to
make more informed decisions regarding DP and to overcome
the current obstacles to DP, namely the focus on quantitative
measures, the organisational silos, and the poor coordination
of resources in the NHS. KM will allow for the fragmented
processes, as it will identify the problematic areas, and
provide knowledge-based solutions that will work to the
benefit of all the ‘stakeholders’ in the DP process.
Knowledge captured and shared can be used for strategic
decision making processes such as planning a discharge of a
patient while ensuring that all the related factors internal and
external to the Healthcare setting are taken into consideration.
It also allows for the prediction of trends, disease patterns and
the overall management of the Healthcare setting while being
patient-centric and complying with targets that have to be met.

5. KM FOR DISCHARGE PLANNING

A hospital is a dynamic environment, with changes taking
place rapidly and consists of complex components interacting
with one another. Fluidity between these components is
imperative for ensuring a smooth flow within the system. DP
similarly involves changes from a temporal stable state to
another with an unpredictability of what is to happen next
[57]. It is here that the past experiences of doctors and nurses
in assessing a situation, deciding on a plan and decision
making is useful as during the decision making process,
previous knowledge gained by the personnel who actively
engage with patients can be extended to fit the situation or the
patient at hand [57]. The tacit and implicit knowledge
possessed by personnel actively engaged with patients is
useful in these situations in order to provide a personalised
approach to assessing a patient and their journey in the
hospital along with following a codified guideline. KM aims
to solve the bottlenecks that occur in the various departments
currently in the NHS, in order to improve the DP process
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through knowledge mapping and identification of possible
opportunities for improvement [58]. Factors requiring co-
ordination for the convalescence of a patient, and several
barriers to discharge planning can be classified as, internal
communication, communication between different
departments and healthcare personnel within the NHS;
external communication, communication between the NHS
and external agencies, including patients and carers; a lack of
personalised knowledge of patients and carers; an
insufficiently holistic approach; poor resource co-ordination;
meeting targets and avoiding human error. The coordination
of these seven components will help to improve the problems
currently faced by inadequate DP, as a more holistic and
personalised approach is taken, helping to maximise
efficiency and to co-ordinate resources in the NHS, while
saving costs in the long term, improving coordination and
communication with the external community and care
resources and improving patient satisfaction. The barriers
highlighted above have resulted in problems such as delayed
discharge, increased emergency readmissions, long waiting
lists and bed blocking, all of which have been attributed to
poor DP [59] [39] [22].

The KM Model that will be presented in Section 5 (see Figure
2) will encapsulate the problems with regards to DP as
identified in this research through both primary and secondary
research, which includes interviews with healthcare personnel,
patients and carers and proposes technological solutions in
order to improve the DP process for a more personalised or
patient centred approach.

5.1 Definition of Terms in the KM Model

The KM-based decision-making model for DP includes 7
components or factors, as follows:

1. Knowledge requirements - A knowledge requirement is
the information that is needed to trigger the
commencement of the informed decision-making process
(i.e. the need to produce a patient discharge plan);

2. Knowledge assets - Knowledge assets are the knowledge
bases, tools and technologies that inform and enable the
informed decision making process;

3. Knowledge actions — The actions (e.g. data collection,
information analysis) that are taken to produce the
required knowledge;

4. Knowledge outcome — The cumulative output of the
decision-making process (i.e. derived from the knowledge
requirements, the knowledge assets and the knowledge
actions in steps 1-3);

5. Management and Environmental factors — ‘the real world’
factors which may affect the overall discharge plan, but
which when 1, 2, 3, 4 are coordinated, subsequently fall
into place as well. It is therefore important to be mindful
of these factors and ensure that constraints and
possibilities that arise from them (e.g. economic and
social conditions) are taken into account;

6. Discharge plan — The end product of the process, which is
produced from the previous five components and steps;

7. Lessons from the discharge plan — The lessons that have
been learned through the steps in the process and the use
of components 1 to 6 are updated to further improve
future discharge plans and the discharge planning process.
These ‘learnings’ will be used to update and improve the
knowledge assets (component 2).
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5.2 Knowledge Outcomes

In order to come up with a better discharge plan, several
knowledge outcomes (component 4) have been highlighted as
important. These include having personalised knowledge
about a patient using improved communication within the
communication layer, the improved external communication
layer.

5.2.1 Improved Internal Communication

The second knowledge outcome as seen in Figure 2 consists
of two components, namely, improved internal
communication and updated personalised patient information.
In order to achieve these outcomes, the knowledge required is,
Healthcare personnel knowledge. Healthcare personnel like
doctors and nurses have information about how they treated a
patient with a similar diagnosis previously, and they might
have knowledge about the patient being treated from the
conversations they have had over time with the patient.
Capturing tacit knowledge of the healthcare personnel, (i.e.
their ‘know how’) adds value to the overall decision to
discharge making process, as it ensures that a personalised
approach is taken. Information from different departments
such as laboratory test results, x-ray and scan images, doctors’
notes, notes from different departments etc. Knowledge from
healthcare personnel can be best captured in knowledge assets
such as the Map of Medicine which provides a best practice
and diagnostic pathway. The Map of Medicine ‘supports the
optimisation of care by providing access to comprehensive,
evidence-based guidance, and clinical decision support at the
point of care’ [60]. Therefore a localised “Map of Medicine”
can help greatly, to provide information required by
healthcare personnel at the point of care, at the same time
prompting healthcare personnel to look for information
relevant to decision making in electronic health records.
Electronic health records can contain large amounts of
information and knowing what information is needed at the
point of care is important [8], hence the significance of a
localised “Map of Medicine”.

Information from different departments can be best captured
using assets such as a prediction tool that calculates the risk of
readmission and which provides information that a healthcare
personnel might need such as the electronic patient records,
information from different departments such as laboratory test
results, x-ray and scan results, doctor’s notes, notes from
different departments etc. The portal helps with the sharing of
information conveniently between departments, reducing the
waiting time that currently occurs between departments [9]
[61]. The portal can be easily accessed by the healthcare
personnel and assists in presenting the information from
different departments as previously described. Personalised
patient information, when linked to the portal, allows for this
information being presented to healthcare personnel at the
point of decision making, ensuring that personalised
information about the patient is present, coupled with their
existing tacit ‘know how’ to make informed decisions.
Another knowledge asset which serves a useful includes a tool
which predicts the risk of a patient being readmitted. This tool
runs an algorithm, which predicts the likelihood of the patient
being readmitted based on the personalised information about
the patient such as the Predicting and Reducing Readmission
to hospital (PARR) risk prediction tool. When knowledge
assets are shared internally within different departments in the
healthcare setting, a knowledge action is taken. This action
ensures that healthcare personnel make more well-informed
decisions. Having personalised patient information, coupled
with the ‘know how’ of the healthcare personnel and the risk
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of a patient being readmitted allows for more informed
decision making at the point of DP. It allows decisions such as
whether the patient should be transferred to a care home,
whether the patient will require someone to attend to them
regularly, etc., to be made at an earlier stage of DP. The
knowledge outcome at this level feeds in to the discharge plan
(6), influencing the informed decision making process, and is
perused in the next level as well.

5.2.2 Improved External Communication

The knowledge outcome of the Improved External
Communication layer as seen in Figure 2 is patient
empowerment as the patients receive knowledge that is
required to help them to recover at home to be aware of the
consequences of their actions and also improve interagency
collaboration. Improved interagency collaboration is key to
DP, hence it being strategically located at the bottom right
corner of the model (i.e. last in the knowledge sequence). The
purpose of its location is to indicate that before a discharge
plan is signed off, it is important that various external
agencies that have to be contacted have been contacted, the
necessary information that needs to be shared is shared in
order to ensure a smooth discharge transition and prevent
potential delayed discharges or lack of timely knowledge
about a patient. In order to achieve this outcome, the
knowledge required is the collated knowledge from the
previous two layers. This knowledge can be found in the
portal, and a patient canvas, the knowledge assets (2). The
portal will provide patients with online access to their
healthcare records, with an explanation of their diagnosis,
symptoms, medication consumption, all explained in an easily
understandable form [62]. It would also include nutritional
and exercise recommendations, and links to recommended
websites for further reading, videos, podcasts etc. If patients
are uneasy with the use of a patient portal, a patient ‘canvas’,
a short description provided to patients about their diagnosis,
symptoms, medication explanation, and exercise and
nutritional recommendations. This information should be
shared externally, as the knowledge action that needs to be
taken. This would result in patients being provided with the
necessary information to recover at home.

Information about patients should be shared externally with
external care agencies at the point of admission so as to
ensure that care agencies have up-to-date information about a
patient at a time when they are taking care of the patient to
avoid any errors that could happen. Care agencies could be
linked to the portal to have access to the patient information,
information that is relevant to the care of the patient. The
outcome of sharing information with patients and
collaboration with care agencies is fed in to the discharge plan
(6), ensuring the discharge plan incorporates a holistic
approach.

5.2.3 External Factors

These factors are invariably related to DP. When the core
factors are aligned, such as personalised patient knowledge,
shared information between departments in the hospital and
with patients and carers, the management and environmental
factors are also aligned as a result. A Root Cause Analysis in
two UK acute hospitals [51] suggested that the following
improvements can be achieved by applying the KM-based DP
model:

5.2.3.1 Reduction in Human Error

The use of the clinical portal to link personalised patient
information and the knowledge of the healthcare personnel in
the form of the map of medicine, and knowledge about the
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treatment, diagnosis and results of a patient will as a result
ensure that patients are identified correctly, it will minimise a
wrong diagnosis, lab test errors, medication errors and
communication errors. It therefore will minimise human error.

5.2.3.2 Better Resource Coordination

Having the information that is needed when it is needed will
help to coordinate resources better, staff will be assigned tasks
according to their roles and responsibility, a bed management
system will be in place, the discharge plan will be
documented and can always be tracked, care resources and
medical equipment if needed will be booked in advance using
the personalised patient information.

5.2.3.3 Improved Achievement of Targets

Targets such as the number of patients discharged,
minimizing emergency readmissions can be met more easily if
the processes as described above are aligned. It will be
ensured that more patient-centric targets are in place and that
cost and expenses will be better managed as better processes
are in place.

5.2.3.4 A Holistic Approach

A holistic approach will be ensured by using the “Map of
Medicine”, the clinical portal and electronic patient records,
as the multiple pathology of each patient will be recorded,
hidden sources of confusion can be identified, healthcare
personnel will have more accountability as they will be
assigned tasks according to their roles, and more informed
decision-making will take place as personalized patient
information is used, alongside capturing the ‘know-how’ or
tacit and implicit knowledge i.e. tacit knowledge that is
capable of being made explicit of healthcare personnel.

Having all information needed in place, it is proposed that a
better discharge plan (component 6) can be produced. The
lessons learned (component 7) from the discharge plan will be
fed back into the DP process in order to ensure a continuous
improvement in the process.

5.2.4 Discharge Plan

All the three levels of the KM model feed back to the fifth
part, the discharge plan. The discharge plan is the knowledge
achievement. The discharge plan produced is personalised to
the patient and is produced in a way to mitigate future
complications in terms of emergency readmissions that might
occur. It is also produced in a timely manner thus minimising
delayed discharge. The feedback obtained from the discharge
plan, which can be obtained by monitoring the statistics of
emergency readmissions, delayed discharge, waiting lists,
patient satisfaction, healthcare personnel satisfaction, noting
lessons learned, and other such information to gauge the
success of the measures taken, is used and fed back (e.g. in
component 6.

5.2.5 Lessons from the Discharge Plan

The lessons learned from the outcomes of the DP, when
tracked, monitored and documented, can help in constant
refining of all the steps. In other words, the hospital can
become a learning organization and improve its DP process in
future by updating its knowledge base.

6. CONCLUSION

A major part of this research was to understand the current
initiatives of DP and the tools and technologies that currently
exist and that are currently being used. When proposing the
use of knowledge assets, it was ensured that the assets were
those that currently exist, as they themselves are rich in
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knowledge and are underused. The aim of the research was
therefore to make the best of the existing assets and extract
the information needed to make knowledge based decision.

The first recommendation from the research is for the NHS to
make the best use of web portals as knowledge assets, rather
than simply web interfaces. Portals have been developed and
actively used in Trusts such as the Christie Trust and NHS
Scotland, amongst other NHS Trusts to enhance information
sharing. The feedback from the trusts has been generally
positive and talks are underway in some trusts for an
integration of the portal with patient records in order to allow
patients access to their records and information [62]. The
current portals are used by healthcare personnel to share
information such as clinical notes, PACS, test results,
physicians notes and GP notes [63]. Linking the local “Map of
Medicine” which provides localised pathways and the
electronic patient records to a portal will help provide patients
and healthcare personnel with information relevant to them at
the time needed, helping to empower patients with knowledge
about themselves and to empower healthcare personnel to
confidently make informed decisions [64] thus reducing
possible human errors (one of the environmental and
management factors highlighted in the model).

The second recommendation concerns the use of the Map of
Medicine as a way of promoting best practice in patient care
and treatment. The Map of Medicine has helped to standardise
care by generating evidence based pathways that have been
established as a means of best practice [60] the pathways
guide both the healthcare personnel and patients with different
user views and customized to suit the understanding of the
different user. The pathway helps to enhance the accuracy of
decision making and helps to ensure that the information
needed is sought and used in order to make informed
decisions.

The third recommendation concerns the use of suitable Risk
Prediction Tools to minimize the risk to patients when
decisions on discharge are being made. Recent years have
witnessed advances in Informatics (i.e. the use of information
and communications technology or ICT) to increase
productivity and efficiency in healthcare [28] and ‘big data’
(i.e. large amounts of stored data) may be of help to decision
makers in practice. Data, when stored, provides very little
functionality to an organization as it is not able to provide
instructions to the organization on what to do. Therefore the
extraction of knowledge from the ‘big data’ can generate
insights that can result in efficiencies [65] [66]. Analytics
tools such as risk prediction tools which are already being
implemented can help provide insight into patient DP, such as
provide analytical insights into the likelihood of patients with
a particular condition being re-admitted and the likelihood of
occurrences in various trusts across the UK. These insights
could help trusts be better prepared with their internal and
external communication. Analytical tools can be further
extended into future areas such the analysis of data about
patients to provide care from home, thereby minimising
patient visits to hospital and admission, thus helping to free up
beds. An example of such a risk prediction case-finding tool is
also known as PARR — Patients at Risk of Re-hospitalisation.
The tool systematically identifies patients who are at risk of
readmission by accessing statistical information stored in the
Hospital Episode statistics and has pre-set criteria or also
known as risk factors which it runs the analysis alongside in
order to determine the risk of a patient being readmitted [67].
The reason the PARR was suggested was so it could be
incorporated to the portal and provides alerts indicating to the

42



healthcare personnel if a patient is at risk of readmission at an
early stage in the admission process, while planning for
discharge. This will therefore trigger a set of actions for
healthcare personnel to take (as seen in the model) such as
undertaking inter-agency collaboration, acquiring information
from patients and carers and checking previous records of
patient history in order to make an informed decision that will
prevent the “revolving door” situation which commonly
occurs with patients currently [5].

The fourth recommendation is for the NHS to explore and
develop the idea of a personalized Patient Canvas as part of
the discharge plan. The patient canvas was proposed as a
means of providing patients who are not too familiar with the
use of computers and the internet with a simplified description
of their prognosis, symptoms, medication description along
with nutritional and exercise recommendations and links to
further reading and help line numbers. During the patient
participation group exercise the hesitance of patients to try
using the computer and the Internet emerged, similarly during
the primary research when talking to older patients who also
complained about the thick booklets of generalized
information with which they are provided and which they do
not read. Therefore the patient canvas is a suggestion intended
to help patients who are hesitant to use computers by
providing them with the information they need in a concise
format and help to reduce their resistance to using computers
by providing encouragement through suggested links which
can also possibly build curiosity in patients and therefore
increase their knowledge and self-dependence.

Treated as holistic approach integrating various steps,
components and technologies into a cogent patient-centric
method and model of DP, the proposed KM-based decision-

International Journal of Computer Applications (0975 — 8887)
Volume 111 — No 8, February 2015

making model provides an innovative solution to the problem
of DP in the NHS. The model represents a new approach to
viewing DP, without changing too much of the current
system. The model represents a means of bridging current
silos and using existing technologies in the NHS in an
improved manner. The model aligns the people, processes and
technologies in a healthcare system in relation to DP,
highlighting the knowledge requirements, assets, actions and
outcomes, thus ensuring accountability of the people dealing
with discharge on a regular basis, and allowing the
information required for the informed decision making to be
presented to them in an easily understandable and efficient
form. The KM-based DP model allows healthcare personnel
in the NHS to use the model to better understand the various
components that need to be looked into when planning
discharge. The DP model also highlights the importance of
patient and carer involvement. The DP model can be used by
discharge planners and member of the multidisciplinary team
to further build on the model and generate further material
based on the model, in order to make the DP process easier
for healthcare personnel dealing with discharge. The DP can
also be used by project planners and systems developers to
integrate existing systems, such as The Map of Medicine,
Risk of Readmission Tools, Electronic Patient Records and
other such existing technologies into a central portal that helps
present the knowledge needed in a concise form, in a timely
manner to the people who need and have the knowledge,
helping them form informed decisions. It also allows for a
generation and input of lessons learnt, thus constantly
building on existing knowledge. The KM based DP model
acts as a base, on which existing tools, technologies and
processes can be built on.
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Figure 1: Consequences of poor discharge planning
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Figure 2. Knowledge based Discharge Planning Model
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