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ABSTRACT
In the period from January 2013 to July 2014, three process change initiatives were undertaken at a
major UK hospital to improve the patient discharge process. These initiatives were inspired by the
findings of a study of the discharge process using Soft Systems Methodology. The first initiative
simplified time-consuming paperwork and the second introduced more regular reviews of patient
progress through daily multi-disciplinary “Situation Reports”. These two initiatives were undertaken
in parallel across the hospital, and for the average patient they jointly led to a 41% reduction
between a patient being declared medically stable and their being discharged from the hospital.
The third initiative implementedmore proactive alerting of Social Care Practitioners to patientswith
probable social care needs at the front door, and simplified capture of important patient informa-
tion (using a “SPRING” form). This initiative saw a 20% reduction in total length of stay for 88
patients on three wards where the SPRING formwas used, whilst 248 patients on five control wards
sawno significant change in total length of stay in the same period. Taken together, these initiatives
have reduced total length of stay by 67% from 55.8 days to 18.6 days for the patients studied.
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1. Introduction

The process of discharging patients from acute hospi-
tals is characterised by a range of patient circum-
stances and needs. Discharge planning for older
patients is particularly challenging (Bauer et al., 2009;
Mitchell, Gilmour, & Mclaren, 2010; Victor, Healy,
Thomas, & Seargeant, 2000), as these patients often
have a broad range of needs relating to their health and
any care that is needed to support them in their own
homes or in community care homes. Previous studies
have found discharge processes to be inefficient for
such patients (Connelly et al., 2009; National Audit
Office, 2003). This paper describes the effects of three
process change initiatives that were implemented at a
major acute hospital in 2013–2014 in an attempt to
improve the discharge process.

The paper makes the following three contributions.
Firstly, the paper shows that removing the requirement
to complete Health Needs Assessments as part of the
discharge process and implementing daily Sit Reps on all
wards significantly reduces delays. Secondly, it shows
that more proactive planning for discharge (commen-
cing on a patient’s arrival to the hospital) and better
sharing of information can significantly reduce the total
length of stay. Thirdly, the interventions implemented in
this study were based on a previous study using Soft
Systems Methodology (SSM). As such, this paper serves
as a case study supporting the usefulness of SSM in a
health care context.

The remainder of this paper is organised as follows.
The next section explains the relevant background
literature including how systems thinking has been
applied in the health sector and the previous attempts
to understand and improve the discharge process. This
is followed by a case study, including a description of
the methods employed – a summary of the systems
thinking study and the subsequent interventions
implemented. We next present the results obtained
from the interventions, before discussing the implica-
tions of these in the context of the objectives and the
findings of previous literature, and finally offer our
conclusions.

2. Background literature

2.1. Systems thinking for health

Advocates of systems thinking have long been promot-
ing its value for the design of interventions in the
healthcare sector (Checkland & Scholes, 1990;
Patching, D, 1990). There is now also growing recogni-
tion amongst healthcare practitioners that a systems
approach is necessary to deliver effective health and
social care services for a growing, and ageing population
(Department of Health, 2003).

Reports to help recognise and promote systems
thinking in the health sector have been published by
professional bodies, such as the Royal Academy of
Engineering (2017) and think tanks, such as the
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King’s Fund (Welbourn, Warwick, Carnall, &
Fathers, 2012). There is also now evidence of the
recognition of systems thinking within NHS
England. For example, the requirement to introduce
“place-based plans” for future health and care ser-
vices, delivered through “Strategic Transformation
Partnerships”, is an attempt to improve the perfor-
mance of the system as a whole by encouraging more
integrated working across organisations (NHS
England, 2015).

In a system, the whole is recognised to be more than
the sum of its parts, as interactions between the elements
of a system lead to emergence – “properties, capabilities,
and behaviours evident in the whole system that are not
exclusively ascribable to any of its parts” (Hitchins, 2003).
For a complex organisation or endeavour, whole system
performance cannot be optimised simply by splitting the
system into parts and optimising the parts (Kauffman,
1980). For large, “complicated” projects, such as devel-
oping new aircraft, the techniques of operational research
and hard systems engineering are relevant, helping to
solve the objective functions in a way that maximises
performance; systems thinking pervades modern techni-
ques in logistics (Forrester, 1958) and manufacturing
(Deming, 1982; Ohno, 1988). Lean thinking (Womack,
Jones, & Roos, 1990) has become increasingly popular in
this context with its preoccupation with efficient use of
resources and the reduction of waste.

Adapting Deming’s work on quality management,
Seddon (2005) and Seddon and Caulkin (2007) merge
aspects of lean with more explicit aspects of systems
thinking, proposing a “Check, Plan, Do” cycle for
systems thinking. Here, the first stage (“Check”)
involves understanding the organisation as a system,
the second stage (“Plan”) identifies levers for effective
change, and the third stage (“Do”) implements direct
action on the system. Since it is a cycle, the process is
never complete. Some applications of this approach
to the public sector in Wales are described in a report
by the Lean Enterprise Research Centre (Zokaei et al.,
2010).

Public sector problems and the projects under-
taken to address them are often “complex”, however,
with diverse stakeholders that disagree on the nature
of the requirements (and also on how best to
address them). The application of systems thinking
here goes beyond efficiency and the reduction of
waste, and focuses instead on effectiveness – deliver-
ing enduring performance improvements to the sys-
tem’s stakeholders. With ambiguous requirements,
problem structuring methods, such as SSM
(Checkland, 1981; Checkland & Poulter, 2006;
Checkland & Scholes, 1990; Wilson, 2001; Wilson
& van Haperen K, 2015) are necessary to ensure that
any interventions made are built upon a foundation
of a clear understanding of the problem situation
(Checkland, 1981).

SSM is a “systems-based methodology for tack-
ling real-world problems in which known-to-be-
desirable ends cannot be taken as given”
Checkland (1981: 318). SSM studies commence
with a situation that is considered problematic.
Various interpretations of the situation are then
sought from relevant stakeholders to try to under-
stand the factors contributing to the problem, and
the context within which any potential improve-
ments must reside. The action of the stakeholders
in the problem space can be understood by seeing
them as part of “purposeful activity systems” with
corresponding philosophies or “worldviews” gov-
erning their behaviour. These purposeful activity
systems form the basis of conceptual models,
which through comparison with the real world are
used to identify possible improvements. SSM cru-
cially consists of both analysis in the real world and
systems thinking about the real world (Wilson &
van Haperen K, 2015).

Measures of performance or performance criteria
for SSM (Table 1) are an important part of exploring
purposeful activity models (Kotiadis et al., 2013).
Studies typically involve discussions of efficacy, effi-
ciency and effectiveness (Checkland, 1981; Checkland
& Scholes, 1990), and are sometimes extended to
include ethicality and elegance (Kotiadis et al., 2013).

A more extensive review of the literature on the
application of SSM in the health sector is described
by Emes, Smith, Ward, Smith, and Ming (2017).

3. Discharge planning

Discharging patients from acute hospitals is known to be
challenging (Department of Health, 2003, 2010; National
Audit Office, 2003; National Health Service and
Community Care Act, 1990), especially in the context
of limited resources and an ageing population (Oliver,
Foot, & Humphries, 2014). Many options have been
considered for improving the financing and delivery of
healthcare (Thomson, Foubister, & Mossialos, 2009).
These include methods targeted at improving efficiency,
such as reducing duplication, avoiding errors, changing
the balance of services between acute hospitals and com-
munity care, simplifying administration, and introducing

Table 1. SSM measures of performance (Kotiadis et al., 2013).
Measure Description

Efficacy The extent to which the transformation (as described in
the conceptual model) is producing the outputs
expected

Efficiency The extent to which the output of the transformation
process is obtained with minimum use of resources

Effectiveness The extent to which the transformation meets the
longer-term goals as outlined in the worldview

Ethicality The extent to which the transformation process is
morally correct

Elegance The extent to which the transformation is aesthetically
pleasing
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uniform standards (Hurley et al., 2009; Miani et al.,
2014). Length of stay is often used as a measure of
hospital efficiency (OECD (2012) Health at a Glance,
2012), and reducing the length of stay is thought to
improve both operational efficiency (eg, reducing
waste) and allocative efficiency (making sure the care is
provided in the most appropriate setting) (Miani et al.,
2014). Average length of stay has consistently fallen
across European Union member states from around
8 days in 2000 to around 7 days in 2010 (OECD (2012)
Health at a Glance, 2012). In a similar period, mean
length of stay in acute hospitals in England fell steadily
from 8 days in 2002–3 to around 5 days in 2011–12.
Older patients (aged 75 years and above), however,
stayed on average around twice this long, with their
mean length of stay falling from 16 days to 10 days in
this period (Miani et al., 2014), or to 12 days in 2014–15
according to another study based on emergency admis-
sions only (National Audit Office, 2016). A range of
measures has been investigated to reduce length of stay
for older patients, such as comprehensive or structured
discharge planning (Parker, 2005; Shepperd et al., 2003)
and comprehensive geriatric assessment (Ellis,
Whitehead, Robinson, O’neill, & Langhorne, 2011).
Miani et al.’s (2014) study into organisational interven-
tions to reduce length of stay found two primary studies
investigating geriatric interdisciplinary care with explicit
length of stay data reported. The first of these conducted
by Deschodt et al. (2011) in Belgium, for patients aged 65
and over that had suffered traumatic hip fracture, found
a mean length of stay of around 55 days for patients
transferred to a geriatric or rehabilitation unit. The sec-
ond study by Harari, Martin, Buttery, O’neill, and
Hopper (2007), for a population of 95 patients (46 before
intervention, 49 after) aged 70 and over with a broad
range of needs, reported a mean length of stay of 18 days
(SD = 27.2) including long-stay outliers. Following the
introduction of a screening intervention – a comprehen-
sive geriatric assessment – this fell to a mean of 11.4 days
(SD = 12.3).

Particularly for patients with complex needs, effec-
tive communication is a key enabler of the discharge
process: “hospital discharge planning for frail older
people can be improved if interventions address
family inclusion and education, communication
between health care workers and family, interdisci-
plinary communication and ongoing support after
discharge” (Bauer et al., 2009: 2539). The term “com-
plex needs” has been interpreted in many different
ways, but we follow Maramba, Richards, and
Larrabee (2004) definition, seeing them as “multiple
inter-connected needs that span medical and social
issues”. Although complex needs are often associated
with older patients, not all elderly patients have com-
plex needs. Complex needs often have both breadth
and depth, and have emergent properties where the
whole is more than the sum of the parts (Rankin &

Regan, 2004: 7). Effective discharges are necessarily
multi-disciplinary efforts and many interventions
should commence well before discharge.
Nevertheless, forward planning is sometimes lacking
(Bauer et al., 2009). This is particularly problematic
for patients who might be medically ready to leave
hospital quite soon after admission, since this com-
presses the time available for practitioners to under-
stand a patient’s needs and develop an appropriate
discharge plan (Cummings, 1999; Cummings &
Cockerham, 1997; Maramba et al., 2004; Payne,
Kerr, Hawker, Hardey, & Powell, 2002). Achieving
timely access to post-acute care services such as care
homes is particularly challenging, as these are in high
demand and have limited capacity (Katsaliaki,
Brailsford, Browning, & Knight, 2005). The extent
to which discharge planning should be individualised
has been reviewed in various studies (Shepperd et al.,
2003; Gonçalves-Bradley et al., 2016. These report
overall a relatively modest benefit, concluding that
“a structured discharge plan tailored to the individual
probably brings about a small reduction in hospital
length of stay and unscheduled readmission for
elderly patients with a medical condition”
(Gonçalves-Bradley et al., 2016: 18).

Ten steps to achieve safe and timely discharge
from acute hospitals are identified by the UK
Department of Health (2010). These steps can be
grouped into three broad themes as in Table 2
(Emes et al., 2017). Although many previous studies
have targeted a reduction in length of stay, few have
applied systems thinking to investigate discharge
planning to this end (Department of Health, 2003;
Kotiadis, Tako, & Vasilakis, 2014; Mukotekwa &
Carson, 2007).

Table 2. Summary of UK Department Of Health Guidance
(Emes et al., 2017).
Theme Description

Proactivity Planning for discharge should start on or before
admission, and practitioners should identify
early those patients with complex needs. A
clinical management plan should be
developed for each patient within 24 h of
admission, with an expected date of discharge
within 24–48 h of admission.

Effective
communication

Discharge should be coordinated through
effective leadership and handover of
responsibilities, with the clinical management
plan reviewed with the patient and carers
each day.

Keeping the
process moving

Decisions to discharge should be made each day,
with discharges planned to take place over
seven days and a checklist used 24–48 h
before discharge to make sure everything’s in
place. Although simple checklists may be
useful, it is also recognised by some studies
that much of the paperwork for discharge
planning is overly complex. This not only
delays discharge but also reduces the sense of
professionalism of staff (Connelly et al., 2009).
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4. Case study

4.1. Background

The focus of this study (“the hospital”) is a leading
general hospital in the UK National Health Service
(NHS) and a specialist tertiary centre for cancer, oral
and maxillo-facial surgery and pathology. It serves a
population of over 300,000 for emergency and gen-
eral hospital services, and is the lead specialist centre
for cancer patients for the wider region serving a
population of over one million. The hospital became
a foundation trust in 2009, and as such is accountable
to its local community. It has over 500 beds, 14
operating theatres and employs around 3,000 staff.

In 2012, two of the authors were working in the
hospital, and wanted to investigate whether systems
thinking could be applied to help improve the process
of discharging patients with complex needs. They
made contact with the remaining authors to form a
cross-disciplinary team covering social care, occupa-
tional therapy and systems engineering to investigate
this question as part of a lean green belt initiative
supported by Patients First (a major transformation
programme established in May 2008 to use tools,
such as lean and Six Sigma to deliver improved
patient care). A Discharge Hub had been set up in
the hospital in June 2012 to improve communication
between Social Care Practitioners, Physiotherapists,
Occupational Therapists and Discharge
Coordinators. By co-locating these functions in a
Discharge Hub, it was believed that inter-disciplinary
discussions and paperwork, such as “Health Needs
Assessments” (HNAs) could be completed more
easily. The research described here was undertaken
in the context of trying to make the most of this
facility to improve the discharge process.

In the hospital, major delays were associated with
(a) the completion of paperwork (in particular
HNAs) used to assess the needs of the patients post
discharge, and (b) finding beds in community hospi-
tals post discharge. Before the start of the project, it
was known that, across the hospital as a whole, refer-
ral to social care took an average of 8.5 days from a
patient’s admission. Furthermore, there was limited
capture of shared information from social care, ther-
apy and community health perspectives and limited
information provided – either to ward staff (if the
patient were admitted), or to community health and
social care services (if the person were discharged).

The HNA form is used to record information
needed to understand the level of support (medical
or social) that the patient is likely to need on dis-
charge from hospital. The process for completing
these forms at the hospital was for a Social Care
Practitioner to issue an HNA to the relevant ward
for each patient that was expected to require ongoing
support on discharge. HNAs would be completed

mainly by Doctors, but some sections were completed
by Nurses, Social Care Practitioners, Occupational
Therapists and Physiotherapists. The completed
HNAs would then be returned to the social care
team to inform the process of finding appropriate
post-discharge support services. Since these were
paper-based not electronic forms, their completion
was a sequential task. Their completion was often
not prioritised by Doctors, who saw direct patient
contact as their primary concern (Emes et al., 2017).
Since the databases containing information on
patient admission and discharge dates were not inte-
grated with the social care database used for tracking
HNAs, gathering data on length of stay for patients
that received HNAs was a manual task.

In the period June 2012 to January 2013, the mean
time taken to complete HNAs in the hospital was
12.7 days (standard deviation (SD) = 7.5) for the
population of 93 patients – all patients that had
HNAs issued within the period). Since the hospital’s
management team had set a target of three days for
completion of HNAs, this was recognised as a major
source of delay. The distribution of times taken for
HNAs to be processed at the start of the project is
shown in Figure 1. The mean time between an HNA
being issued (corresponding with the time that a
patient becomes medically stable) and discharge was
47.8 days (SD = 26.1) for the 54 patients that were
discharged in the period. Average time between
admission and issuing of an HNA was known to be
8 days, giving a mean length of stay for this sample at
the start of the project of 55.8 days (SD = 27.3).

Prior to the start of this project, the only data
capture of delays across the hospital was through
the Situation Report (“Sit Rep”) that was collated by
“Discharge Coordinators”. The Sit Rep was based on
the Discharge Coordinators’ information gathered
from wards each day and delays were identified
where target times were exceeded (for completion of
assessments once patients were considered medically
stable).

The average number of delays reported on each Sit
Rep was 18. With no clear benchmark to define when
a delay had occurred, there was a degree of subjectiv-
ity in this reporting. Pro-active work to address the
identified delays was hampered by the lack of an
internal escalation process within the hospital and
by a lack of knowledge of what resources were avail-
able to help.

5. Understanding the problem through soft
systems methodology

Between October 2012 and October 2013, the authors
conducted a study in the hospital using SSM
(Checkland, 1981) to understand causes of delays to
patient discharge. A systems approach to the problem
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was expected from the start of the research as indi-
cated earlier. The Problem Structuring Methods of
Strategic Options Development and Analysis
(SODA) and the Strategic Choice Approach (SCA)
were considered but rejected for this study, since
from an early stage in the process, they would have
required interactive workshops, usually with multiple
participants at a time (Rosenhead, 1996). These
would have been difficult to organise given the time
pressures that existed for the practitioners we hoped
to involve in the study. Instead, one-to-one inter-
views were used as the primary means of capturing
the many stakeholder perspectives that we felt were
relevant to the problem situation. Two of the authors
had experience of successfully applying Checkland’s
seven-stage process for SSM (Checkland, 1981). We
felt that it would be a practical and effective approach
for understanding the problem and identifying pos-
sible interventions; it was therefore selected to form
the basis for our study.

Through a series of 20 structured interviews, pro-
blems encountered in the discharge process were
found to include “ineffective communication, slow
processing of paperwork, limited forward planning,
no clear ownership of the process and delays in find-
ing care in the community” (Emes et al., 2017). The
study identified two worldviews – health profes-
sionals’ natural inclination to care for the patients
in front of them, and the need for operational effi-
ciency and responsibility to the wider community –
to offer beds and treatment when they are needed.
Following the normal SSM process (Checkland, 1981;

Wilson, 2001), the essence of the discharge process
from each worldview was formally defined using a
root definition in the form “a system to do P by Q in
order to achieve R”, elaborated by identifying the
Customer, Actor, Transformation, Worldview,
Owner and Environmental Constraints. Each root
definition was then developed into a distinct concep-
tual model, showing the sequence of logical steps that
needed to occur to enable the transformation at the
heart of the discharge process. The two conceptual
models were named “Care” and “Flow”, and the
transformation and worldview associated with each
model are given in Table 3.

The identified tension between the two worldviews
reinforced previous findings reported by Connelly
et al. (2009). All practitioners recognised the rele-
vance of both models to some extent, with the sym-
pathy for the model varying across the range of
practitioners involved in the study. We found that
the Care philosophy was more strongly held by
Doctors and Social Care Practitioners, whilst the
Flow philosophy was more strongly held by
Occupational Therapists, Managers and Discharge
Coordinators. On average, however, there was signif-
icantly stronger support for the Flow model across
the group than for the Care model. What this greater
support for the Flow model means in practice is not
yet understood. The fact that practitioners recognised
the principle of planning ahead and thinking strate-
gically to manage the discharge process better was
significant in shaping the proposed interventions
described below, and the performance measures

Figure 1. Time taken to complete HNA.
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outlined below are therefore largely aligned with the
aspirations of the Flow worldview. Further details of
the approach and findings of the systems thinking
study have been published previously (Emes et al.,
2017) and will therefore not be discussed further
here. This paper reports on the design and results of
the interventions that followed this study.

6. Initiatives to improve the discharge
process

Following the systems thinking study described
above, three initiatives were proposed with the fol-
lowing focuses:

(1) “HNA”: Reducing the time taken to complete
Health Needs Assessments (HNAs). The aver-
age time taken to complete HNAs at the start
of the project was 12.7 days, whilst the hospital
target was three days. This addressed the
“keeping the process moving” theme in
Table 2.

(2) “Sit Rep”: Extending the daily Situation Report
or Sit Rep of delays within the hospital by
involving other practitioners and collating
daily resource availability. This initiative
aligned with the “effective communication”
theme in Table 2.

(3) “Front Door”: Developing an integrated model
of working to establish early intervention and
improved patient flow from front door to dis-
charge, seven days a week, inspired by the
“Proactivity” theme in Table 2.

These initiatives and the specific interventions
involved for each are outlined in the sections below.
The results of the three initiatives are given together
in the Results section below.

7. Initiative 1: HNA

The “HNA” initiative sought to ensure that proces-
sing of HNAs was not a barrier to the timely dis-
charge of patients. The performance criterion or Key
Performance Indicator (KPI) for this aspect was
therefore (reduced) mean time between a patient
being declared medically stable and the patient
being discharged from hospital (denoted here TMS

→DIS). It was assumed that checks were in place to
ensure that patients could not be discharged before it
was appropriate.

7.1. Intervention 1.1: HNA training for nurses

In January–February 2013, training was given to
Nurses on a care of the elderly ward and a cardiology
ward, to give clearer information on how to complete
HNAs (consisting of a checklist and a model HNA to
illustrate the standard required).

7.2. Intervention 1.2: removal of HNAs

In March and April 2013, a radical approach was
taken to reduce the number of HNAs being com-
pleted on a care of the elderly ward and an ortho-
paedic ward (these wards were selected as they had
a high level of referrals for HNA completion and
were struggling to meet demand). It was agreed
that, on these wards, HNAs would only be com-
pleted for patients that were being discharged to
care homes. For patients with complex needs that
were returning home, a checklist rather than an
HNA was used to assess the level of support that
they would require. The checklist assessed a
patient’s needs across 12 domains and was used
to determine whether the patient reached the
threshold for (funded) continuing health care.
Social Care Practitioners completed the checklist
with patients, their relatives and other member of
the Multi Disciplinary Team as necessary. It was a
simpler process, requiring less time to complete
than an HNA.

8. Initiative 2: sit rep

Daily Situation Reports or Sit Reps were previously
conducted by Discharge Coordinators, but they had
limited impact. The objective of the Sit Rep initiative
was to identify and overcome any barriers or antici-
pated delays to a patient’s timely and safe discharge,
primarily by increasing involvement of other mem-
bers of the discharge team. The KPI for this initiative
was again mean time between a patient being
declared medically stable and the patient being dis-
charged from hospital (TMS→DIS) .

Table 3. Transformation and worldview in two models of
discharge process.

Care Model Flow Model

Transformation Medically stable patients
receiving care in the
hospital → Medically
stable patients no
longer receiving care
within the hospital

Patients admitted to the
hospital in need of
acute care → Patients
outside the hospital no
longer needing acute
care

Worldview Keeping the patient in
the safe hospital
environment and
starting discharge
planning only when
the patient is medically
stable avoids wasted
practitioner time (since
the patient’s condition
may change) and
minimises the risk of
readmission

Discharging planning
starts on admission so
that patients spend
the minimum amount
of time in the hospital
possible (whilst
suitably managing the
risk of readmission);
this best serves the
needs of the patient
and the wider
community
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8.1. Intervention 2.1: daily review of delayed
patients

A daily (five days per week) meeting was held with
the hospital’s Deputy Director of Operations for
Access and Support, to look at the Discharge
Coordinators’ list of the patients they believed were
being delayed across the hospital. From 1st July, a
pilot was carried out on two wards to trial an IT
process on the hospital’s patient information system
to enable key staff to update patient lists electronically
each day to highlight delays across the hospital. In
parallel, daily meetings were held on the wards invol-
ving the discharge team, social care and therapy
teams to review patient progress.

8.2. Intervention 2.2: resource availability
database

A working group (with representatives from the hospi-
tal, social care, and community health) was established
and aimed to create a single point of access database for
resource availability, to be updated daily. This would
provide information on availability of community
health beds, intermediate care, and reablement and
respite care. The possibility of adding social care con-
tract bed availability would be investigated.

9. Initiative 3: front door

The Front Door initiative aimed to develop a colla-
borative model of working to establish early interven-
tion and improved patient flow from front door to
discharge, seven days a week. In addition, it sought to
capture and share information more effectively,
avoiding the need for patients to answer the same
question multiple times with different practitioners.

The KPIs for this initiative were: (1) reduced time
taken (denoted here TAD →SOC) between admission
and referral to the social care team for patients that
are expected to have social care needs, (2) reduced
overall length of stay (denoted here TAD →DIS).

9.1. Intervention 3.1: integrated discharge team
with social care practitioners

An “Integrated Discharge Team” had been operating
at the hospital for some time. This was a team of
Nurses and Occupational Therapists that provided a
rapid-response service so that as many patients as
possible could receive the treatment they needed
within 72 h of admission without being admitted to
wards. These patients had priority over ward patients
for placements or community beds. As part of the
new seven-day working practice in the hospital, this
Front Door initiative added Social Care Practitioners

to the Integrated Discharge Team to help identify
patients with social care needs as early as possible.

9.2. Intervention 3.2: SPRING form

A shared pro-forma for information gathering
(SPRING) was created and implemented on three
wards from March 10 2014 (two “care of the elderly”
wards and a “diabetes and young adults” ward). Five
control wards were identified that continued to use
the existing process (respiratory ward, breast surgery
and gynaecology ward, stroke and neurology ward,
cardiology ward, gastroenterology ward). This form
was used when patients came through A&E/assess-
ment units and were referred to the Integrated
Discharge Team. The pro-forma included informa-
tion on social care circumstances, therapy needs and
goals and community health involvement. It provided
a snapshot of a patient’s circumstances prior to
admission and gave recommendations for on-going
treatment/support, either on the ward or back in the
community if admission were not needed. The
advantages of the SPRING format were that:

● The patient only had to answer questions about
his/her circumstances once.

● It reduced the time taken to refer for social care
support and for social care to be aware of the
need; the previous average across the hospital of
8.5 days for a person to be referred to the social
care team represented an unnecessary delay.

It was believed that by improving communication
between practitioners by implementing a clearly
understood process, timely discharge was more likely,
as supported by previous research (Baumann et al.,
2007).

10. Results

The results of the various interventions are
described in turn in the sections below. In each
case, the impact of the interventions was judged
by looking at anonymised data provided to the
authors from the hospital database, including key
dates, such as date of admission, date of referral for
social care, date at which patient was considered
medically stable and date of discharge. For each
intervention, the null hypothesis H0 is that the
mean value of the relevant KPI (for example, length
of stay) is unaffected by the intervention. The alter-
native hypothesis Ha for each intervention is that
there is a non-zero reduction in the mean value of
the relevant KPI. We reject the null hypothesis if
the p-value calculated for each hypothesis test is
less than 0.05.
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10.1. Results of intervention 1.1: HNA training
for nurses

The training given to Nurses on how to complete an
HNA had nomeasurable impact in this study. Very early
indications had suggested that there had been no signifi-
cant improvement from this training; the decision was
therefore taken by senior executives to trial removal of
HNAs on the wards in question before significant data
could be captured to confirm this. The null hypothesis
therefore cannot be rejected for this intervention.

10.2. Results of intervention 1.2: removal of HNAs

A trial of removing HNAs on two wards was first
conducted involving 24 patients across two wards
over a six-month period from February 2013 to
August 2013. Given that the population standard
deviation and mean were not known, and we had
reason to believe that the standard deviation of the
two samples might change as a result of removing
HNAs, we analysed the data using a two-sample t-test
with unequal variance (Welch’s t-test). The t-statistic,
and degrees of freedom, df, are given by the following
equations, where x1 and x2 are the means of the first
and second samples respectively, s1 and s2 are the
standard deviations of the two samples, and n1 and
n2 are the number of patients in each of the two
samples (Coombs, Algina, & Oltman, 1996).

t ¼ x1 � x2ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
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2
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The patients with HNAs spent an average x1 of
37.9 days (SD s1 = 10.2) between being declared
medically stable and being discharged. When the
HNAs were subsequently removed on the same
wards, the interval between being declared medically
stable and being discharged fell to an average x2 of
28.1 days (SD s2 = 10.1). With a t-statistic of 2.22, and
corresponding degrees of freedom df = 14.1, we have
a one-tailed p-value of 0.022. The null hypothesis is
therefore rejected for this intervention. It is worth
noting that the two wards on which the trial ran
both had a high proportion of elderly patients. They
were therefore used to dealing with patients with
complex needs and had well-developed processes for
conducting daily multi-disciplinary team meetings.
Nevertheless, during the trial, the time taken to dis-
charge patients was reduced by 26% (from medically
stable to discharge) by using checklists instead of
HNAs.

To address the mixed picture and inconsistency of
processes for handling HNAs, referrals to social care,
checklists and decision support tools across the five
acute NHS Trusts in Surrey, the Director of Adult
Social Care held a “Rapid Improvement Event” with
the Trust Chief Executives in August 2013. Guided by
the positive results of the trial described above, the
decision was taken at this event to remove HNAs
across the hospital from October 2013 (some of the
other hospitals had already stopped using HNAs on
individual wards, but none had previously taken
them out across the whole hospital).

In the period October 2013 to June 2014, a popu-
lation of 77 patients across 12 wards was reviewed by
Social Care Practitioners and ultimately discharged
without using HNAs. The average time taken from
medically stable to discharge was 28.2 days
(SD = 15.3). This is a reduction of 41% from the
47.8 days taken at the start of the project (Figure 2).
Using again a two-sample t-test with unequal var-
iance, this gives a t-statistic of 4.95, df of 78.4 and a
one-tailed p-value of 2.1 × 10−6.

11. Results of intervention 2.1: daily review
of delayed patients

The trial using the new IT process for Sit Reps
proved unsuccessful as too much staff time was
required to complete the review, especially because
the staff were not familiar with the software used.
The pilot was therefore abandoned and was super-
seded by Consultant-led daily “board meetings” on
each ward, where each patient’s situation was
reviewed daily using the whiteboard as a focus for
discussion. In 2012, before the start of the study,
the practice of using whiteboards to capture and
discuss in multi-disciplinary teams the information
relating to patient progress varied significantly
from ward to ward. By the end of the study in
mid 2014, examples of good practice had been
shared, and use of the whiteboard as a major
focus for patient progress reviews had become stan-
dardised across the hospital.

The daily discharge team meetings were held at 11
am each weekday and involved the Social Care
Manager, Occupational Therapy Manager and
Discharge Coordinator to review patient progress
across the hospital. This was initially a paper-based
exercise but was developed into a database-based
system populated by Nurses on an ad hoc basis,
which was reviewed three times a week by the
multi-disciplinary team. As the trial progressed, it
became clear that Nurses had insufficient time to
maintain the database, so the multi-disciplinary
team took responsibility for populating the database
three times a week. This evolved to include meetings
twice a week on all medical wards (taking just over
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two hours each) covering six functions: social care,
community hospitals, physiotherapy, occupational
therapy, nursing (Matron for Medicine), and dis-
charge coordination. The ultimate aim was not just
to avoid delays to the progress of individual patients,
but also to try to identify common themes that were
causing regular delays.

A RAG (Red, Amber, Green) system was devel-
oped to escalate delays to the senior managers in the
hospital and a process established to address delays (a
high-level weekly discharge meeting with action
taken on a daily basis as appropriate).

Although introducing Sit Reps was felt to be an
important initiative, we were unable in this study to
control the format of the Sit Reps on each ward. The
wards started at different levels of maturity, and different
Consultants had their own ideas about how best to
implement the daily reviews. Furthermore, chronologi-
cally, the introduction of Sit Reps overlapped with the
removal of HNAs. We are therefore unable conclusively
to separate out the effects of the two interventions. We
can infer the relative importance of the two initiatives,
however, from the findings of the trial in which HNAs
were removed on two wards that both already had strong
processes for daily patient reviews in place (reported in
the “Results of intervention 1.2” section). Here, the aver-
age time from medically stable to discharge fell from
37.9 days to 28.1 days for the two trial wards, whereas
the results for the hospital as a whole saw the time reduce
from 47.8 days to 28.2 days. This suggests that the
introduction of Sit Reps and the removal of HNAs

were of about equal significance, reducing the time
between patients” being medically stable and being dis-
charged by about 10 days each.

11.1. Results of intervention 2.2: resource
availability database

Data was previously stored on the social care infor-
mation drive, which was not accessible to staff in the
hospital or in community health. The working group
proposed that read-only access should be given to key
staff in the hospital and in community health where
agreed with Surrey County Council Social Care
Managers (with a suitable protocol for access).

The “Effective Data & Information Sharing Across
Health & Social Care” project, is now being set up as
part of the Public Service Transformation (PST) pro-
gramme, and aims to deliver:

(a) Shared understanding across the Surrey health
and social care system, of the importance of
data and information sharing, the barriers and
how these will be overcome.

(b) Jointly agreed Surrey data and information
sharing protocol(s) between health and social
care partners.

(c) Active sharing of data and information
between health and social care partners.

This intervention did not have an impact within the
time scale of the study. We are therefore unable to
reject the null hypothesis for this intervention.

Figure 2. Time taken between medically stable and discharge (ALL WARDS).
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12. Results of intervention 3.1: integrated
discharge team with social care practitioners

At various times, between one and three Social Care
Practitioners were added to the Integrated Discharge
Team. Since this ran concurrently with the introduc-
tion of the SPRING form, the impact of the two
interventions cannot be separated.

12.1. Results of intervention 3.2: SPRING form

When the SPRING form was used, Social Care
Practitioners, Physiotherapists, Occupational
Therapists, and Nurses had mini multi-disciplinary
team meetings every day to decide if a social care
referral were needed.

The SPRING form was placed in the healthcare
records (in a newly designed A&E information pack),
scanned in to the Adult Social Care database, and any
therapy goals identified and treatment plans used to
inform the reablement team or intermediate care
team post discharge if the patient were not admitted.
If the patient were ultimately admitted to a ward, the
SPRING form replaced the Section 2 form (which
was seen as bureaucratic by health and social care
practitioners at the hospital and contributed to a
blame culture for delays). The SPRING form was
then used to inform any on-going involvement of
social care or therapy and intermediate care teams.

Before the SPRING forms were introduced, from
the start of January to the end of February 2014, 207
patients across the eight wards under investigation
had Section 2 forms produced to indicate they had
social care needs and were later discharged from the
hospital. Date of admission, date of referral for social
care and date of discharge for these patients were
recorded. The average length of time from admission
to referral to social care (using Section 2 forms) was
8.2 days (SD = 8.3), which is slightly lower than the
previous average across the hospital of around
8.5 days, perhaps reflecting the positive impact of
other initiatives, such as including Social Care
Practitioners in the Integrated Discharge Team.
Average length of stay (TAD →DIS), ie, date of dis-
charge – date of admission) for all eight wards was
23.3 days (SD = 15.8).

Eighty-eight patients of the 207 were on the three
wards chosen to apply SPRING forms; these patients
had an average time between admission and social care
referral of 7.6 days (SD = 10.2) and average length of
stay of 23.1 days (SD = 16.0). The lower time for social
care referral is expected here, since two out of the three
wards were “care of the elderly” wards, where referral
to social care is common. 119 patients on the five
control wards had an average time for social care
referral of 8.6 days (SD = 6.6) and an average length
of stay of 23.6 days (SD = 15.7).

After the SPRING form was introduced, average
length of stay for 93 patients admitted to the three
wards between 10th March and July 10 2014 fell
from 23.1 to 18.6 days (SD = 11.1) – a reduction of
20%. The t-statistic for the two-sample t-test with
unequal variance was 2.19, df was 154 and the one-
tailed p-value was 0.015. The null hypothesis is
therefore rejected for the length of stay KPI.
Average time taken for social care referral using
the SPRING forms fell 17% from 7.6 days to
6.3 days (SD = 4.3), with t = 1.11, df = 116,
p = 0.135. The null hypothesis cannot be rejected
for the time taken for social care referral KPI. The
distribution of results for the population is shown
in Figure 3. In the same period, average time taken
for social care referral using Section 2 forms on the
five control wards remained unchanged at 8.6 days
(SD = 10.8) and length of stay was 23.5 days
(SD = 22.5) for 248 patients (cf. 23.6 days before
the SPRING form was introduced).

The results of the interventions made over the
course of the project are summarised in Figure 4.

Mean length of stay fell 67% from 55.8 to 18.6 days
for the sample population of patients with complex
needs (involving health and social care aspects) over
the course of this two-year project. Note that the
authors did not have access at the start of the project
to patient-level values of time between admission to
issuing of an HNA, although the mean time was
known to be 8 days. Not knowing the standard devia-
tion of this value, a conservative estimate was taken
to assume a bimodal distribution with half of patients
referred immediately, and half after 16 days. This
gave the required mean of 8 days, and a standard
deviation of 8 for the 54 patients considered in the
sample. When two independent normally distributed
variables are added, the mean of the distribution is
given by the sum of the two means and the variance
is given by the sum of the two variances. The mean
total length of stay is therefore given by the sum of
the mean time between admission to issuing of an
HNA (8 days), plus the mean time between issuing of
HNA and discharge (47.8 days). The standard devia-
tion in length of stay is given by the square root of
26.12 plus 82, giving an overall standard deviation of
27.3. The two-sample t-test with unequal variance
therefore has a t-value of 9.6, df of 63.3 and p of 3.5
× 10−14. The results of the hypothesis tests are sum-
marised in Table 4 below.

Based on the results summarised in Table 4, we
are able to reject the null hypothesis and confirm
that removing HNAs (Intervention 1.2) and con-
ducting daily Sit Reps (Intervention 2.1) together
led to a reduction in the mean time between medi-
cally stable and discharge (TMS →DIS), and confirm
that conducting the Sit Reps on their own also led
to a significant reduction in TMS →DIS. We can also
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reject the null hypothesis and say that adding Social
Care Practitioners to the Integrated Discharge Team
(Intervention 3.1) and implementing the SPRING
form (Intervention 3.2) together led to a reduction
in length of stay (TAD →DIS). Finally, we can reject
the null hypothesis for the project overall, and

conclude that the full set of interventions collec-
tively led to a significant reduction in length of
stay. The hypothesis test results allow us to verify
the statistical significance of the interventions, but
we can also confirm the substantive significance of
the key results using confidence intervals (CIs)
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Figure 3. Effect of spring forms on length of stay (TRIAL ON 3 WARDS).

Figure 4. Impact of the interventions on length of stay.
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(Seltman, 2015). For Interventions 1.2 and 2.1
(removing HNAs and conducting daily Sit Reps),
we can say with 95% confidence that the time
between being medically stable and being dis-
charged is reduced by the interventions by an
amount between 11.7 and 27.5 days, ie, the 95%
CI is [11.7, 27.5]. For Interventions 3.1 and 3.2
(addition of Social Care Practitioners and imple-
menting the SPRING forms), the 95% CI is [0.44,
8.56]. The interventions’ overall reduction in length
of stay had a 95% CI of [29.4, 45.0].

13. Discussion

The average time taken between patients’ becoming
medically stable and being discharged fell by 41% in
the sample group (by a minimum of 25% with 95%
confidence) when HNAs were removed across the
hospital and daily Sit Reps were introduced on all
wards. When the SPRING forms were also intro-
duced, overall length of stay was reduced by 67%
(by a minimum of 53% with 95% confidence). The
research project was started on the assumption that
patients with complex needs were spending longer on
the wards than necessary. The authors therefore
expected to see a reduction in the overall length of
stay through the interventions that were implemen-
ted. It was surprising to see such a large overall
improvement in the mean length of stay, however.
Comparison with other studies suggests that the hos-
pital may still be able to make further improvements,
though, as the average length of stay in the UK for
older patients was reported to be 12 days (National
Audit Office, 2016). Whilst there have been many
studies previously investigating discharge planning,
limited data exists that reports on the effectiveness
of initiatives to improve the situation, and most pre-
vious studies report relatively modest gains. For
example, reviews of the effectiveness of introducing
individualised discharge plans have found that these
reduce length of stay by an average of just one day
Shepperd et al. (2016, 2003).

In our study, each of the three main interventions
undertaken: removing HNAs, better management of
barriers to discharge through regular patient
Situation Reports, and earlier identification of
patients with social care needs at the front door,

provided a statistically and substantively significant
improvement. Focusing on the removal of HNAs,
comparison with the other four acute hospitals across
Surrey shows a mixed picture. For example, one
hospital removed HNAs on four wards and one com-
pletely removed HNAs; both of these hospitals
replaced HNAs with a simpler checklist process,
with variable results. The two other hospitals kept
the HNA process in place.

Proactive management of patients at the “front
end” has been a long-standing ambition of hospitals
as they seek to reduce admission to wards where
possible (Department of Health, 2010; Purdy, 2010),
and the initiative described here to include SPRING
forms to alert Social Care Practitioners of patients
with probable social care needs at the front door
proved very effective. Time taken for social care
referral using SPRING fell by 17%, and total length
of stay with SPRING fell by 20% (by a minimum of
1.9% with 95% confidence), whilst on the control
wards, time taken for social care referral using
Section 2 forms and total length of stay were
unchanged. At the same time as the SPRING forms
were introduced (Intervention 3.2), Social Care
Practitioners were added to the Integrated Discharge
Team (Intervention 3.1). Since these interventions
were made concurrently, it is not yet known what
relative contribution each of these interventions
made. By way of comparison, the study by Harari
et al. (2007) mentioned previously achieved a 37%
reduction in length of stay (from 18 to 11.4 days) for
elderly patients by introducing a (multi-disciplinary)
comprehensive geriatric assessment to screen acute
medical admissions.

The positive results of our interventions mean that
the systems thinking study (Emes et al., 2017) that
preceded the implementation of the interventions can
be seen as a case study for the effective impact of SSM
in the health sector. In this study, the authors identi-
fied a tension between the practitioners’ concerns
with the health of the patients on the ward (the so
called “care” philosophy), and their concerns with
keeping things moving and responding to the needs
of the wider population (the “flow” philosophy). It
was suggested that the care philosophy might be the
instinctive or natural way of thinking in a hospital,
aligned to Daniel Kahneman’s (2011) “System 1” way

Table 4. Summary of results of hypothesis tests.
Intervention KPI x1 x2 s1 s2 n1 n2 t df p Null hypothesis

1.1 TMS→DIS N/A N/A N/A N/A N/A N/A N/A N/A N/A Retain
1.2 TMS→DIS 37.9 28.1 10.2 10.1 16 8 2.22 14.1 0.022 Reject
1.2/2.1 TMS→DIS 47.8 28.2 26.1 15.3 54 77 4.95 78.4 2.1 × 10−6 Reject
2.2 TMS→DIS N/A N/A N/A N/A N/A N/A N/A N/A N/A Retain
3.1/3.2 TAD→DIS 23.1 18.6 16.0 11.1 88 93 2.19 154 0.015 Reject
3.1/3.2 TAD→SOC 7.6 6.3 10.2 4.3 88 93 1.11 116 0.14 Retain
Overall TAD→DIS 55.8 18.6 27.3 11.1 54 93 9.56 63.3 3.5x10−14 Reject
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of thinking, with the flow philosophy requiring more
time and cognitive effort (“System 2” thinking). The
results of our study are consistent with this concept:
care comes naturally in a hospital setting, but espe-
cially when resources are limited, achieving flow
requires a deliberate change to protocols. Some of
these changes (such as removing the default require-
ment to complete Health Needs Assessments) could
be considered cost-neutral “nudging” behaviours
(Perry, Chhatralia, Damesick, Hobden, & Volpe,
2015; Thaler & Sunstein, 2012; Voyer, 2015), and
our results support findings of other studies on chan-
ging paperwork requirements (Messing, 2015). Other
changes, such as adding staff to the Integrated
Discharge Team, will require some investment. In
terms of the performance criteria for SSM studies
(referring to the definitions provided in Tables 1
and 3), the efficacy of the interventions is clear since
the discharge process is successfully transforming
patients admitted to the hospital in need of acute
care into patients outside the hospital no longer
needing acute care (and overall length of stay has
been reduced). The efficiency is less clear, however,
since the discharge process after the interventions
required additional resources to enable the transfor-
mation; interventions 1.2 and 2.1 required greater
frequency of Sit Reps with involvement from more
practitioners than had previously been the case across
the hospital, and interventions 3.1 and 3.2 required
additional Social Care Practitioners to be added to
the Integrated Discharge Team to facilitate the
SPRING form initiative. The real financial cost of
this has not been quantified, however.

Effectiveness relates to the extent to which the
higher-level purpose or longer-term aim is achieved
by the transformation or process under investigation
(Checkland, 1981; Kotiadis et al., 2013). In this case,
it was found through the interviews (Emes et al.,
2017) that measures of effectiveness include number
of re-admissions (which might indicate premature
discharge or inappropriate support after discharge)
the average time between a patient being declared
medically stable and being discharged, and average
length of stay. We want to minimise length of stay for
two reasons. Firstly, longer stays in hospital can lead
to worse health outcomes and can increase patients’
long-term care needs as they rapidly lose mobility
and the ability to complete everyday tasks, such as
bathing and dressing (National Audit Office, 2016).
Secondly, with limited bed-space and funding
(Department of Health, 2010), there is an economic
argument for discharging patients as soon as they are
medically ready to go. Unfortunately, we cannot from
this study yet draw firm conclusions on effectiveness;
although average time between a patient being
declared medically stable and being discharged and
average length of stay have both been reduced by the

interventions, we have no data on readmissions and
have not measured the long-term impacts on patients
or the ultimate economic costs. Ethicality and ele-
gance are difficult concepts to quantify and relate to
the way in which the other measures are achieved.
Whilst the removal of wasteful processes, such as
HNAs in this case seems elegant, there are clearly
ethical challenges associated with a pressure to dis-
charge patients too early, when there may be an
increased risk of readmission (Dobrzanska, 2004;
Glasby, Martin, & Regen, 2008; Start, 1998).

Integrated service delivery and commissioning has
become a major focus for healthcare at a national
level – such as in the UK through the Better Care
Fund and through the Five Year Forward View (NHS
England, 2014a; NHS England, 2014b) and interna-
tionally (Accenture, 2018). The pressures and ten-
sions of maintaining a high level of individual
patient care whilst delivering a timely and value-for
money service to the wider community are clear and
this project has provided evidence on the efficacy of
interventions aimed at improving the quality of deliv-
ery by removing sources of inefficiency without com-
promising patient care in an acute hospital in the UK.

14. Limitations

14.1. Threats to internal validity

The study included two key interventions: the
removal of HNAs (Intervention 1.2) and the intro-
duction of SPRING forms (Intervention 3.2).

For Intervention 1.2, Hospital management was
keen to address the issues with high length of stay
quickly, and took the decision to implement the trial
of removing HNAs on both pilot wards concurrently
without giving the researchers prior warning or
access to any data from other wards that could have
been used as a control. This intervention, and the
subsequent roll-out of the removal of HNAs to all
wards (where no control was possible) was therefore
a non-experimental design. The results of these
uncontrolled before and after studies should therefore
be interpreted with caution (Eccles, Grimshaw,
Campbell, & Ramsay, 2003).

Intervention 3.2 was a quasi-experimental, con-
trolled before and after design, in which the
SPRING form was introduced on three wards, whilst
five control wards were selected, with 548 patients
involved in total (207 before, 341 after).

Table 5 describes the expected impact of threats to
internal validity for the two interventions, with the
most relevant confounding factors being the possibi-
lity of Hawthorne effect (Mccambridge, Witton, &
Elbourne, 2014) and regression to the mean (RTM)
(Linden, 2013) . The control study of Intervention 3.2
suggests the Hawthorne effect was very small,
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however, and although RTM may have influenced the
results of the pilot phase of Intervention 1.2, the
subsequent roll-out was conducted across the whole
Hospital so RTM will not have been relevant to the
final results.

14.2. Seasonal variations and secular trend in
length of stay

The pre-intervention measurements of length of stay
were made during the winter months (January to
February 2014), whilst the post-intervention measure-
ments were made in late spring/early summer (10th
March to 20th July). We therefore expected to find a
change in length of stay over this period due to seasonal
factors. In addition, we anticipated that there might be a
small change due to secular (non-periodic) drift, since
hospitals across Europe have seen a gradual reduction
in length of stay since 2002 as discussed previously
(Miani et al., 2014). In fact, analysis of the control
group shows that there was no change in length of

stay over this period (23.5 days for 248 patients after
the intervention, compared to 23.6 days for 119 patients
before the intervention). Since we would expect both of
these factors to tend to reduce length of stay, we con-
clude that neither can be significant for our study.

14.3. External validity

Since the study was carried out in just one hospital, the
external validity of our findings is unclear. We cannot
be certain that the significant improvements to length
of stay that we observed were not in some part influ-
enced by factors specific to the hospital. Although we
have no reason to believe that the hospital was parti-
cularly unusual when compared to other major UK
hospitals, we do know that the average length of stay
measured at the start of the study was very high, so
there could be expected to be a significant RTM effect
if we were to attempt to use the results to predict what
might be achieved in other hospitals.

Table 5. Threats To Internal Validity (Adapted From Robson, Shannon, Goldenhar, And Hale (2001), TABLE 3.1).
Threat to inter-
nal validity Description Likely impact for Intervention 1.2 Likely impact for Intervention 3.2

Dropout Overall characteristics of intervention
group change due to some participants
dropping out, possibly affecting
outcome

Several patients died during the study
period and their data was excluded
from the relevant datasets. This is not
expected to affect the overall result.
There were no other dropouts.

Several patients died during the study
period and their data was excluded
from the relevant datasets. This is not
expected to affect the overall result.
There were no other dropouts.

Hawthorne Involvement of outsiders could affect
outcome independent of the main
intervention component (eg, because
participants know they are being
observed)

Pilot phase: Staff on the trial wards during
the pilot could have tried especially
hard to avoid discharge delays because
they knew there was a trial underway,
although some of the staff involved in
the discharge process will have been
unaware of the trial.

Rollout phase: It is unlikely that the staff
involved felt they were being
measured.

If the Hawthorne effect significantly
influenced the length of stay results, we
would expect to see this most strongly
near the start of the study, as sensitivity
to being observed is likely to fall over
time (Robson et al., 2001). In fact, we
find the reverse – that average length
of stay is lower in the second half of the
period in which the SPRING form is
introduced than in the first.

History Other events may take place during the
trial and influence the results

There were no known initiatives (other
than those described in this paper)
during the hospital at the time that
could be expected to have directly
impacted length of stay. Seasonal
variations and secular trends in length
of stay were explored in the control
wards and found to be negligible as
discussed below

There were no known initiatives (other
than those described in this paper)
during the hospital at the time that
could be expected to have directly
impacted length of stay. Seasonal
variations and secular trends in length
of stay were explored in the control
wards and found to be negligible as
discussed below.

Instrumentation Measurement method or its validity
changes during the intervention

Measurement method and its validity
were constant throughout the study.

Measurement method and its validity
were constant throughout the study.

Maturation Intervention group develops in ways
independent of the intervention,
possibly affecting the outcome

This was not relevant in this study. This was not relevant in this study.

Placebo Participants believe that an intervention
has material efficacy, even where is
none

This was not relevant in this study. This was not relevant in this study.

Regression to
the mean
(RTM)

Basis for choosing the intervention group
is a greater need for the intervention;
this would be expected to naturally
change towards a normal value

Pilot phase: There is potential for RTM,
since the two wards selected for the
pilot were known to have been
experiencing particular problems
processing HNAs in a timely manner.
Rollout phase: Since the intervention
was implemented across the whole
hospital, RTM should not be relevant.

The three wards chosen to implement the
SPRING form showed fairly typical
performance before the trial, with mean
length of stay of 23.1 days (SD = 16.0);
for all eight wards, the mean was
23.3 days (SD = 15.8). We therefore
expect the RTM effect to be negligible
in this case.

Testing Taking measurements could have an
effect on the outcome

This was not relevant in this study. This was not relevant in this study.
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15. Conclusions

Through improved integrated working and the
removal of non-value adding paperwork (Health
Needs Assessment forms), this project has achieved
a significant reduction in length of stay for patients
with health and social care needs. This will have an
impact not only on the patient experience on the
wards, but also on the ability of the hospital to cater
for the health needs of the wider community. Many
other UK hospitals are now also removing Health
Needs Assessments, and the SPRING form, which
anticipates future patient needs at the front door,
has now been rolled out across the hospital that was
the focus of this study. Further work is needed to
understand how the presence of Social Care
Practitioners in the Integrated Discharge Team
impacts performance, since this intervention ran con-
currently with the introduction of the SPRING form.

The interventions implemented in this study were
founded on a study that used SSM to understand the
perceptions of a range of different health and social
care practitioners in the hospital. The success of the
interventions highlights the importance of engaging
with a broad range of stakeholders when undertaking
a process change initiative. It also shows the value of
applying systems thinking when tackling complex
problems.

Over time we will gain a better understanding of
the impacts of the initiatives undertaken to reduce
length of stay. In particular, one might expect to see
an increase in readmission rates if length of stay were
reduced too far (Dobrzanska, 2004; Glasby et al.,
2008; Start, 1998). The part of the study that exam-
ined removal of Health Needs Assessments was an
uncontrolled before and after experiment, and the
RTM effect may explain some of the reduction in
length of stay observed here. Nevertheless, the extent
of the decrease was so significant that we can be
confident that length of stay can indeed be reduced
by removing Health Needs Assessments, particularly
where the process for completing them is not strictly
defined. In these circumstances, HNAs are seen as
non-critical paperwork and their completion is given
a low level of priority (Emes et al., 2017). Although
this work was carried out in just one UK hospital that
was known to have a particular problem with length
of stay for patients with complex needs, recent deci-
sions by other UK hospitals to partially or completely
remove HNAs suggests that others have come to
similar conclusions on the effectiveness of this
change.
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