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SUMMARY

Problems with patient flow are well documented in Emergency Departments and acute hospitals but
poorly studied in rehabilitation. Barriers to rehabilitation patient flow can have adverse consequences for

patients and reduce access in acute hospitals and Emergency Departments.

A literature review found that relatively little is known about problems with rehabilitation patient flow.
There is no published system for classifying this or accepted benchmarks for its measurement. The
extent of the problem is also poorly studied. These issues are important to address to facilitate research

and because demand for rehabilitation services will increase significantly with population aging.

In this thesis the development of a definition of barriers to discharge from inpatient rehabilitation is
described along with a classification system for the main causes. In addition, key performance

indicators for rehabilitation patient flow are proposed.

A web-based survey of key stakeholders found that half the respondents (n=101) reported barriers to
admission into subacute hospitals (including rehabilitation) as moderate, severe or extreme, and 81%
reported a similar degree of severity for barriers to discharge. There was a much higher prevalence of
problems reported among rehabilitation physicians. The most common barriers to admission were
availability of beds (61%) and environment or equipment inadequacies (62%). The most common
barriers to discharge were waiting for a more appropriate setting of care (76%) and funding for home

modifications, equipment or carers (55%).

A retrospective study was conducted of patients admitted into two rehabilitation units in Melbourne,
Australia (n=360; females =51.7%; mean age = 58.4 years). There was a median of 7 (interquartile
range [IQR] 4-13) days from acute hospital admission till rehabilitation referral and a median of 1 (IQR
0-3) day from been deemed ready for transfer till admission into rehabilitation, with 20% of patients
waiting more than 3 days. Overall, patients spent 12.0% of their acute admission waiting for a
rehabilitation bed.

A prospective study of the above patients studied the occurrence of inpatient rehabilitation discharge
barriers, their causes and duration of unnecessary hospitalisation. Fifty-nine (16.4%) patients had a



discharge barrier. The most frequent causes were: non-weight bearing after lower limb fracture (5.6%),
family deliberations about discharge planning (3.6%), waiting for suitable accommodation (2.5%) or
home modifications (2.5). Overall, 21.0% of all inpatient rehabilitation bed-days were occupied by

patients with a discharge barrier.

A computer model was developed to estimate potential improvements in acute and rehabilitation
hospital length of stay for rehabilitation patients from hypothetical scenarios that address barriers to
patient flow. Most scenarios resulted in significant improvements compared with baseline. The effect
size for the changes was typically small to medium and was larger when multiple barriers were
addressed simultaneously. It is suggested that health system modelling can inform reforms to models of

care and assist with cost benefit analyses.

Similar to other components of the hospital system — rehabilitation has numerous barriers to optimal
patient flow. In this thesis the major barriers are identified, classified and measured. Potential solutions

are identified and areas for further research proposed.

Vi



PROLOGUE

The components of this thesis had their origins as quality improvement projects to address clinical
challenges and concerns that hospital management and executive staff at the time did not appear to me
to be motivated to address. With my developing insight, knowledge and understanding over time |
realised there was the potential to expand and join these projects to form a unified body of work for this

thesis.

Below | provide detailed background to the various component projects that formed the motivation for

this thesis.
General Rehabilitation Unit

The Monash Institute of Health Services Research (MIHSR) was employed from March till August 2007
as a consultant by Monash Health (then called Southern Health) to suggest changes to models of care
that would help improve the hospital journey for sub-acute patients. The scope of the project included
the process from admission to acute hospital through to transfer into sub-acute inpatient care, and
subsequent community discharge. As head of rehabilitation at Monash Health | was involved in
numerous discussions during the course of the project with the MISHR consultants. One aspect of the
project involved addressing strategies to improve the flow of patients from acute hospital to sub-acute
hospitals and barriers to discharge from sub-acute care. During the MIHSR project some formal
documentation of barriers to discharge occurred in a different ward to where | had clinical
responsibilities. In discussing these results with the MIHSR team | was inspired to plan my own project

documenting the occurrence and causes of barriers to rehabilitation patient flow.

Spinal Rehabilitation Service

The Spinal Rehabilitation Service at Caulfield Hospital (Alfred Health) was established in approximately
1977. The Spinal Rehabilitation Service offers a Statewide service that specialises in the management
of patients with non-traumatic spinal cord injury. | have been the clinical head of the Spinal
Rehabilitation Service since 1998. Over the years | have experienced increasing difficulty with having
patients who are ready for admission into the service admitted in a timely manner. Discussions with
hospital management indicated that they did not believe this to be a problem. Management were using
an average waiting time for admission as a performance measure and there was no data collected on
specific sub-groups of patients, particularly those from other health Networks. | believed that this was
important because approximately 80% of admissions came from other Networks. In response, in



Prologue

October 2006 | started collecting data on the time patients spent waiting for admission after they had

been deemed ready for admission to the Spinal Rehabilitation Service.

The Victorian Government Department of Human Services and the Transport Accident Commission
initiated a project in May 2006 that was directed at improving the management of patients with spinal
cord injury in the state. The Australian Institute of Primary Care, Latrobe University School of Public
Health, was commissioned to carry out a “systemic review of the delivery of services to Victorians with a
Spinal Cord Injury and development of a strategic framework”. This review was completed in July 2007.
| was the Alfred Health representative on the steering group that was responsible for guiding the review.
In meetings that followed the release of the review and in planning for new services for patients with
spinal cord injury | raised concerns regarding problems that the team in the Spinal Rehabilitation
Service at Caulfield Hospital was experiencing regarding barriers to the discharge of patients from
rehabilitation due to circumstances not related to the team’s activities and not within the control of the
team to address. The Head of Sub-acute Care in the Department of Human Services commented that
unless | was able to produce data to substantiate my concerns it was not possible to address these at a
higher level. This was a catalyst for me to start data collection from January 2008 on barriers to
discharge encountered by the patients admitted under my care in the Spinal Rehabilitation Service at

Caulfield Hospital.

Inspiration from Colleagues

In May 2007 | attended the Australasian Faculty of Rehabilitation Medicine 15" Annual Scientific
Meeting in Sydney. At this conference | attended two ‘free paper’ presentations by Associate Professor
Chris Poulos that looked at process barriers for patients transferred from acute hospital to rehabilitation
and the use of a utilization tool to provide guidance on the optimal timing of when patients would
hypothetically been ready for transfer from acute hospitals to rehabilitation. His research provided
further impetus to develop my own interest in this area. Subsequent discussions with Associate
Professor Poulos led to a collaboration that resulted in an opinion piece published in the Medical
Journal of Australia on inefficiencies in the Australian Rehabilitation System that had a focus on
rehabilitation patient flow issues. (Appendix 2) 1.
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Prologue

Formalising the thesis

The above three parallel influences helped foster my interest in patient flow problems in rehabilitation.
Over time | expanded some of the elements in the data collection process. In mid-2009 | was planning a
web-based survey on patient flow. | realised that there was potential to publish a number of publications
on patient flow issues in rehabilitation from the various projects | was involved with in the Spinal
Rehabilitation Unit at Caulfield Hospital and the General Rehabilitation Units in Monash Health that
addressed different aspects of patient flow. | then became aware of the possibility of completing a PhD
by publication. Subsequent inquiries with the Department of Epidemiology and Preventative Medicine,

Monash University, with whom | had a long standing Honorary Appointment, resulted in my enrolment.

Early in my PhD candidature | realised that | had more than enough publications to meet the
requirements for a thesis by publication (potential for up to 12 publications regarding the general and
spinal rehabilitation groups). Subsequently, after deliberation and discussion with my supervisors, |
decided to omit the projects related to the Spinal Rehabilitation Service at Caulfield Hospital from the
program of research conducted for this thesis and limit the focus of the thesis to patient flow in the
general rehabilitation units at Monash Health. | have, however, continued to collect data regarding
barriers facing the spinal cord injured patients admitted to the Spinal Rehabilitation Service

independently of this thesis and some of this work has since been published 24. (Appendix 3).
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e New PW, Scivoletto G, Smith E, Townson A, Gupta A, Reeves RK, Post MWM, Eriks-Hoogland
, Gill ZA . International survey of perceived barriers to admission and discharge from spinal
cord injury rehabilitation units. Spinal Cord. 2013; 51: 893-897. (Appendix 3.1)

e New PW, Reducing process barriers in acute hospital for spinal cord damage patients needing
spinal rehabilitation unit admission. Spinal Cord. 2014; 52: 472-476. (Appendix 3.2)

e New PW. Prospective study of barriers to discharge from a spinal cord injury rehabilitation unit.
Spinal Cord. 2015; 53: 358-362. (Appendix 3.3)
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CHAPTER 1: INTRODUCTION

“the first law of improvement: every system is perfectly designed to achieve the results it achieves”.

Don Berwick, A primer on leading the improvement of systems. BMJ. 1996;312:619-622



This thesis studies patient flow related to inpatient rehabilitation and the potential for improvements. In
particular, the focus is on process barriers to patient flow from acute hospital to inpatient rehabilitation and
subsequent barriers to discharge. As such, it intends to highlight opportunities to improve this flow and

contribute to the efficiency of hospital systems.

This first chapter has five sections.

e The first section of this chapter provides a background outlining key issues concerning patient flow
in hospitals generally and gives an overview of rehabilitation in this context. It outlines factors
influencing the reduced capacity and increased demand for hospital admissions, the consequences
of this problem, and some response to address this challenge. Rehabilitation is then discussed in
general terms and a few specific details regarding rehabilitation services in Australia are presented.
This section provides a context for the thesis overalll.

e The second section of the chapter describes a literature review of patient flow in rehabilitation.
Based on this review key priority areas for research regarding patient flow in inpatient rehabilitation
are identified.

e The third section presents the aims of the thesis. These are based on the key priority areas
identified for research in patient flow in rehabilitation.

e The fourth section summarises the methods used in this thesis. A full explanation of the methods
used is also given in each of the publications produced for this thesis.

e The final section of this chapter provides an overview of what the subsequent chapters cover and

how they relate to the aims of the thesis.

1.1 BACKGROUND

Problems regarding the flow of rehabilitation patients are very poorly understood, as will be highlighted in the
literature review later in this chapter. Furthermore, the relevance of problems regarding rehabilitation patient
flow to the wider hospital system is not well appreciated. The timely and efficient transfer of patients from
one hospital setting to another is crucial for optimising patient flow. This section provides some important
background to the capacity and demand for services in Australia in general, including terminology issues
related to patient flow and unnecessary hospital bed days. It then discusses rehabilitation in general and

explains aspects of rehabilitation medicine in Australia, including the importance of rehabilitation medicine to
optimising patient flow in the wider hospital system.
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1.1.1 Reduced capacity and increased demand for hospital services in general

1.1.1.1 Hospital beds, population profile, disability and hospital demand

There are multiple reasons reported for the reduced capacity and increase in demand for hospital services
that have contributed to the problem of inefficient patient flow through the hospital system. These include: a
lack of hospital beds; ageing population; increasing prevalence of chronic disease; there are increasing
expectations of medical care from the general public; a genuine demand for emergency admissions by
patients who can only be adequately managed in hospitals; and improved survival from serious disease and

trauma. 6

Between 1995-96 and 1999-2000 there was a steady reduction in acute-care public hospitals beds in
Australia, from 3.3 to 2.8 per thousand population — a net decrease of 11%. 7 In 2008, when the data
collection for this thesis commenced, the ratio was 2.6 per 1000 thousand population, which is about 30%

less than it was 20 years ago. 8

Globally, the population profile is undergoing a dramatic change that will evolve over the coming decades,
with the aging of the population. ¢ In Australia for example, it is estimated that between 2004 and 2051 the

population aged 65 years and over will double from 14% to 26%.10

Between 1997-98 and 2007-08, Australia’s expenditure on health in real terms, after adjusting for inflation,
grew at an average of 5.2% per year, compared with average growth in Gross Domestic Product of 3.5% per
year. " Over the longer term the increase is even more dramatic, with health expenditure as a proportion of
Gross Domestic Product increasing from 6.3% in 1981-82 to 9.1% in 2007-08. In 2007-8 total health
expenditure grew by 6.0% in real terms. The largest component of this increase was public hospital services,
accounting for 32.5% of the increase. This trend is predicted to increase with the aging population. 12 Given
the current and projected longer-term economic situation in most developed countries, there is substantial

pressure to limit increases in public hospital funding and to use available resources more efficiently.

Chronic illness is responsible for the major burden of disease in Australia. '3 About 55% of people aged 65-
84 years have five or more chronic health conditions. 4 Chronic disease is associated with disability, and
over a fifth of the Australian population has a disability. 1> About 17% have specific restrictions and 15% core

activity restrictions. Over 6% of the population have a profound or severe core activity limitation. The
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prevalence of disability, especially severe disability, increases dramatically with older age and disabled

people are much more likely to require health or hospital care. 16

Admissions into public hospitals are currently increasing at 3.2% annually and private hospital admissions
are increasing by 5.0%. Most of these admissions are for acute care (87%) or rehabilitation care (8%). 7
People 65 years or older make up a disproportionate proportion of all hospital admissions — accounting for
38% of hospital admissions and 48% of patient days. For people aged 85 and over, admissions are rising by

41% compared with 15% for all other age groups. "7

Over the past 2 decades, against the background of the aging population, increases in disability, and fewer
acute-care beds, hospital admissions in Australia have increased by almost twice the rate of population
growth while the length of stay (LOS) has almost halved, from an average of 6.2 to 3.3 days. 8 This increase
in productivity has been achieved largely by progress in medical technology, a massive increase in the
number of same-day admissions — now accounting for 56% of all hospital episodes '8 — case-mix funding,
and the growth of postacute services. This increase in productivity has resulted in faster processes creating

additional challenges for improving the transfer of patients between settings of care.

As a result of the challenges described above, and factors such as workforce shortages, '° the Australian
health system has come under increasing pressure to meet demands placed upon it. 20.21, |t is predicted that
between 2005 and 2050 the demand for hospital bed-days will grow by about 80%. 22

The challenges of meeting the increase in demand for public hospital services are reflected by the following

summary from the Australian State of Public Hospitals report 18:

Hospital admissions have increased by 33% since 1998-99

Emergency department presentations increased by 34% compared to 1998-99

e Elective surgery waiting times exceeded the recommended time in 16% of cases, including 12%
recommended for surgery within 30 days and 25% of those recommended surgery within 90 days.

e Emergency department waiting times exceeded the recommended time in 30% of cases, including

22% of emergency and 35% of urgent cases. With similar results reported from another source. 23

As well as in Australia, the demand for hospital services straining the capacity of health systems has been

reported elsewhere, particularly in North America and Europe. By far the greatest focus of research to date

4
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on the imbalance between the demand for hospital services and the ability to meet this has been in the
emergency department. 24 25 23 As well as individual hospitals reporting problems, 26 27 28 29 many discrete
areas of inpatient hospital care have reported problems with inadequate access to beds to meet their
demand. This includes general medical units 3033, intensive (critical) care, 34, psychiatry,3®, aged care 3. 3

and paediatrics. 38

1.1.1.2 Adverse impact of inability to meet hospital demands.

There are adverse consequences from an inability of hospitals to meet demand. In the emergency
department access block has been reported to be associated with a range of problems, 24 % including
increased treatment time for patients 38 40, increased subsequent hospital LOS 4!.42 and increased mortality.
4345 Access block affecting intensive care units has also been reported to be associated with increased
mortality and LOS. 34

latrogenic injury and adverse events are relevant to the problem of inefficient patient flow and unnecessary
days in hospital because the longer patients are in hospital the more likely they are to experience an adverse
event, further prolonging their hospital admission.46 latrogenic injury and adverse events occurring in hospital
are unfortunately too common and result in inefficiencies and poor quality of care. 47. 48, In an Australian
study, 17% of acute hospital admissions were reported to be associated with an unintended injury caused by
health care management — rather than the patient's underlying disease — of which half were considered
preventable. These events resulted in prolonging the LOS in hospital by an average of 7 days, causing
permanent disability in 14% of cases and death in 5%. 49 A USA study reported that the likelihood of an

adverse event increased by about 6% for each day in hospital. 46

1.1.1.3 Hospital demand responses

In Australia, most of the response to increasing hospital demand to date have focused on increases in the
number of acute-care hospital beds, 50 improved community capacity to manage complex medical patients
outside hospitals (especially those patients with chronic diseases), and improved processes within the
emergency department. 5. State Governments recognise the need to improve data regarding patient flow in
order to fully optimising the patient journey, the importance of better management of the acute patient
admission process, including strategies to divert patients from hospital admission, the need to optimise the
care process during acute hospital stay and to better manage the discharge process from acute hospitals. 52

International studies have highlighted the need to address the problem of demand management using a

5
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multi-factorial process %3 and emphasised the need to focus on quality improvement, change management

and organisational learning principles with collaborative hospital governance. 2

The focus of most research and projects to better manage hospital demand and improve patient flow has
been in the emergency department and acute hospital setting. 25 5460 |Important principles from the
emergency department includes critical pathways, process-mapping, triage according to severity, bedside
registration of patients, improved management approaches and statistical modelling and simulation.2> A
study from an acute hospital medical unit reported that improvements in patient flow as a result of a
sustained and multifaceted systematic approach to addressing barriers to patient flow was associated with a
reduction in the hospital standardised mortality rate. 6! The strategies implemented included the following:
changes to medical staff practices, including increased frequency and consistency of ward rounds to daily
with the same consultant; appointing a discharge facilitator and multidisciplinary ward based discharge
planning training; nominating a discharge date on or shortly after admission; improved discharge medication
dispensing process; training to improve the management of the acutely unwell and palliative care patients.
Another study emphasised standardising the admission and discharge processes to improve patient flow. 57
Improvement principles from surgical research include daily multidisciplinary ward rounds, 62 redesigning

care processes, separate elective and emergency beds, and limits to the number of elective admissions.

1.1.1.4 Patient flow and unnecessary hospital bed days

The issue of unnecessary hospital bed days is very important to consider within the topic of patient flow. If

patients are in hospital unnecessarily, then this will reduce a hospitals ability to meet demand.

A proposed definition of patient flow, based on an earlier suggestion 83, is the “systematic process of
attending to patients, from the time they enter a medical care to the time they leave medical care. Patient
flow includes both medical and administrative functions, which may often overlap.” Patient flow is analogous
to traffic flow in that it can be efficient, for example when travelling without delay along a freeway. Or it can
be inefficient and frustrating, such as when stuck in a traffic jam. The optimising of patient flow seeks to
provide the necessary care in a timely and effective manner. Organisation, communication and resource

problems can compromise patient flow. 58. 59,63, 64

In Australia, a census of 5 major acute hospital general and speciality medical units reported that of 956

patients, 25% were believed to be ready for discharge, but only 50% of these were actually being discharged

6
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on that day, leaving 13% unnecessarily in hospital. 33 Another study used a utilisation review tool to
determine the appropriateness of acute hospital care in 242 patients referred for rehabilitation found that
about 69% of acute hospital bed-days did not meet the criteria for acute-care. 8. International studies using
the same utilisation review tool referred to above reported findings that are not dissimilar regarding the
proportion of acute hospital patients not requiring acute level of care — the proportions reported were over a
third in a USA study 32 and almost 40% in a Canadian report. 31

1.1.1.5 Terminology issues

Defining unnecessary bed days is not straightforward. The range and availability of social and disability
support services in the community to facilitate timely discharge from hospital is a contributing factor to
unnecessary bed days and these vary from one setting to another. There are obviously regional, national,
and international variations in the availability of these social and disability services. There is also a degree of
subjectivity involved in determining unnecessary bed days. 8 This was highlighted by a retrospective study
that found that about one third of patients initially reported as unnecessarily being in hospital were found to

still require rehabilitation and another third required further medical attention after review by other staff. 67

A discussion of the meaning of ‘access to health care’ has pointed out that it is a complex concept and
proposed that it be measured across at least four dimensions.® These included: the availability of a service
when it is wanted or needed; the personal, financial and organisational barriers to utilisation of services;
accessing the ‘right service at the right time in the right place’ and with effective health outcomes; and that

access be equitable along lines of fairess and social justice.

The timely access to an appropriate hospital bed is widely acknowledged as important for the efficient use of
hospital resources and preventing adverse outcomes. 8 When this doesn’t occur, various terms have been
applied in different settings and countries. Common terms that have been used to describe this situation
include ‘access block’, ‘bed block’, and ‘hospital overcrowding’. These terms all imply problems with both the
number of hospital beds and patient flow, or transfer, through the hospital system. One definition of ‘access
block’ has described it as when acute hospital occupancy is greater than 85%, which results in greater risk of
emergency department overcrowding creating increased risk of delayed admission, longer LOS and higher
mortality. 70 A suggested definition of access to rehabilitation from the Institute of Medicine in the USA is the

‘timely use of rehabilitation services to achieve the best possible health outcomes’.”!
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Patients who have their discharge from hospital delayed after they have been deemed by the treating unit to
be ready for discharge have been referred to as ‘bed-blockers’.6” The intent behind the use of this term is not
to blame the patient but the wider health and hospital systems and process, as well as the social policies
that create the circumstances that result in the flow inefficiencies that create the ‘bed-block’. In response to
concern that the term ‘bed blockers’ may be considered by some to be derogatory, in the UK the term
‘delayed discharge’ has been adopted. 86 Another term that has also been used to describe these patients is

‘stranded patients’. 72

73 This refers to the situation where they are stranded in a setting where they do not belong.

1.1.1.6 Reduced capacity section conclusion

Patient flow problems have been highlighted as a problem in the emergency department and many acute
hospital departments. The responses to date have failed to consider problems with patient flow in sub-acute

care, particularly rehabilitation.

1.1.2 Rehabilitation Medicine

An understanding of rehabilitation medicine and the Australian rehabilitation system is necessary to fully
appreciate the aims and results of this thesis. Although rehabilitation patients comprise a small proportion of
multi-day hospital admissions, their long LOS in comparison with that of other patient groups — both acute

hospital and combined acute and rehabilitation — has a major impact on acute hospital bed availability.

1.1.2.1 Rehabilitation: Introduction, definitions and background

There are a number of definitions of rehabilitation medicine. A recent definition has been proposed that is
based on the World Health Organisations’ International Classification of Functioning, Disability and Health

(ICF). 7 Using this classification, in the context of health:

e Impairments are problems in body function or structure, such as significant deviation or loss.

e Activity is the execution of a task or action by an individual.

e Activity limitations are difficulties an individual may have in executing activities.

¢ Participation is the involvement in a life situation.

e Participation restrictions are problems an individual may experience in involvement in life situations.
The Activities and Participation component covers the complete range of domains denoting aspects

of functioning from both an individual and a societal perspective.



Chapter 1: Introduction

e Personal and Environmental factors are the components of contextual factors that make up the
physical, social and attitudinal environment in which people live and conduct their lives.
Environmental factors have an impact on all components of functioning and disability and are
organized in sequence from the individual's most immediate environment to the general
environment. Personal Factors is also a component of Contextual Factors but they are not classified

in ICF because of the large social and cultural variance associated with them.

In the context of ICF, rehabilitation has been defined as “the health strategy that, based on the WHO'’s
integrative model of human functioning and disability, aims to enable people with health conditions
experiencing or likely to experience disability to achieve and maintain optimal functioning in interaction with

the environment.

It achieves its goal by applying and integrating biomedical and engineering approaches to optimize a
person’s capacity, approaches that build on and strengthen the resources of the person that provide a

facilitating environment, and that develop performance in the interaction with the environment.

Rehabilitation is the core strategy for the medical speciality Physical and Rehabilitation Medicine, a major
strategy for the rehabilitation professions and a relevant strateqy for other medical specialities and health
professionals, service providers and payers in the health sector. It is also a relevant strategy for
professionals and service providers across sectors, including education, labour and social affairs caring for

or interacting with people with health conditions experiencing or likely to experience disability.” 75

Rehabilitation is a Human Right that is enshrined in the United Nations convention on the rights and dignity

of persons with disabilities. 76 This Convention has been ratified by many countries, including Australia.

From a public health perspective, the rehabilitation paradigm can be conceptualised as one of four main
healthcare strategies: preventive (primary prevention), curative (secondary prevention), rehabilitation
(tertiary prevention) and supportive strategies. 77 It is an individualised, patient-centred activity focused on
improving patients’ ability to function in society in the face of disability. It is what happens after a person

survives a serious disabling injury or iliness and makes the life saved worth living.
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In the context of this thesis, rehabilitation refers to the provision of multi-disciplinary, medically directed
services that aim to improve the functioning (physically, psychologically, socially and economically) of an
individual after iliness or injury and that are evidenced by comprehensive assessment of function and
realistic and negotiated goals. 7880 The objective of rehabilitation is to reduce the impact of impairments and
optimise the ability of the person with a disability to perform activities and minimise participation restrictions.
Personal factors, including social supports, and environmental barriers and enablers are considered in the
process. A key target includes returning the person to the least restrictive care setting, with returning to the
home always the preferred option. Where the person requires assistance in order to return home, training is
also provided to carers. As well as the patient and their significant others, the most common members of the
multi-disciplinary rehabilitation team include the following: Rehabilitation Physician, nursing, physiotherapy,
occupational therapy, social work, speech therapy, psychology and dietetics. Other health care professionals
may be involved as well, depending of the impairments of patients and the focus of the specific rehabilitation
program. The rehabilitation process involves comprehensive individual assessment, treatment and
therapies, regular review of progress, discharge planning, community integration, and follow-up of patients

after discharge.

Rehabilitation is effective in improving the functional abilities of persons with disabilities. 8' There is growing
evidence that rehabilitation is cost-effective. 8 The consequences of a lack of rehabilitation include both
human and economic. With inadequate rehabilitation there is increased disability in society, which places
additional demands on community resources and long-term care and reduces participation in society,

including the workforce.

Rehabilitation is part of sub-acute care (referred to as post-acute care in some other countries), which in

Australia also includes palliative care, geriatric assessment and management, and psycho-geriatric. 8

1.1.2.2 Overview of rehabilitation medicine services in Australia

Australia, generally speaking, has a well-regarded system of established rehabilitation services. There are,
however, numerous limitations of current services that impact on the efficiency of rehabilitation and health
care that have been described. 1 8 In many parts of Australia, especially rural and remote regions, there is
very poor availability of rehabilitation services, while the capital cities and major regional centres in Victoria
and New South Wales have the best availability. 84. Other problems include the location of many inpatient

rehabilitation services in small, stand-alone hospitals; a lack of options for managing younger people with
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severe acquired disability in the community; and deficiencies in government programs for the supply of aids,

equipment and home modifications. !

In 2008, when data collection for the main part of this thesis commenced, the Australasian Rehabilitation
Outcomes Centre (AROC) annual report of the state of rehabilitation in Australia reported that there were
170 inpatient rehabilitation units — 96 public sector and 74 in the private sector. These provided over 60,000
episodes of inpatient rehabilitation for adults.85 The average age of patients was 74 years and the average
LOS was 18.9 days. The most recent annual report for 2013 describes the outcomes and trends for these
inpatient episodes. 8 Most (about 60%) patients were admitted to private rehabilitation services. The three
most common categories of rehabilitation were orthopaedic (49%), reconditioning following severe iliness or
major surgery (24%) and stroke (8%). Since 2000 there has been a steady increase in the number of
admissions, and the average age of patients, but with a reduction in the average LOS. Patients in private
rehabilitation facilities have a shorter LOS - a reflection of the limit on inpatient rehabilitation LOS that the

private insurers will reimburse.

Traditionally, rehabilitation has been largely delivered as an inpatient service. It has focused on providing
care for a range of impairments, typically focusing on stroke, brain injury, spinal cord injury and diseases,
and other neurological diseases, fractures, joint arthroplasty, limb amputation, and debility after server iliness
or major surgery. Rehabilitation has also had a role in community-based service-delivery, especially focusing
on the ongoing care for patients with the above impairments, but also including chronic pain, the problems of
people with developmental and congenital disability, and work-related injury. In the past decade there has
been a large increase in ambulatory, or non-inpatient rehabilitation services, both centre-based and home-
based programs. There has also been an expanding focus on the use of these services as a way of

shortening inpatient LOS.

1.1.2.3 Demand for health care and rehabilitation in Australia

Inpatient rehabilitation admissions are increasing at an annual rate of approximately 8-10%. 8587, with the
most recent annual report for 2013 by the Australasian Rehabilitation Outcomes Centre reporting over
100,000 inpatient episodes. & This is more than double the rate of increase in acute hospital admissions
reported above. 17 It has been argued that the health system has tended to put a strong focus on acute and
community care, and not adequately considered the vital role that inpatient rehabilitation has to play in

optimising the delivery of health care to Australians. In particular, regarding the interaction with acute

11



Chapter 1: Introduction

hospitals and inefficiencies that affect patient flow through the hospital system. ' Rehabilitation services have

been described as the “glue” 88 and “missing link” 2 between hospital and community services.

The submission from the Australasian Faculty of Rehabilitation Medicine to the National Hospital and Health
Reform Commission (NHHRC) recommended that there be a minimum of 30 inpatient rehabilitation beds per
100,000 population, provided in either public or private sectors. 8 This represented an increase of 43%, or
1,871 beds nationally, in order to meet current and future demands. The final report from the NHHRC
subsequently recommended a substantial increase in sub-acute services, including inpatient and ambulatory

rehabilitation. 21

1.1.2.4 Local demand for rehabilitation hospital admissions

In Australia it is estimated that about 8% of public hospital admissions are for rehabilitation care. 17 In order
to obtain an overview of the importance of rehabilitation flow to relation to the context of this thesis,
information was obtained from the two major health networks in Melbourne, Victoria, where the PhD
Candidate has clinical appointments. The health information departments at Monash Health and Alfred
Health provided data on the number of multi-day acute hospital admissions for the 2014 calendar year.
Elective, same-day admissions, emergency department presentations that were not subsequently admitted
to hospital, maternity, paediatric (< 16 years of age), psychiatric and psycho-geriatric admissions were
excluded. The rational for excluding these patient groups was because their demands on the hospital system
and potential need for rehabilitation was believed to be very different from other acute hospital patients. In
addition, information was requested regarding the number of patients transferred from these acute hospital
into their inpatient rehabilitation and aged care wards. The number of aged-care admissions was obtained
because many of the patient flow challenges affecting rehabilitation patients also apply to aged-care patients
and many patients overlap both specialty areas in terms of suitability for admission, with the routine practice
in both hospitals is to dual-list these patients for admission into either stream of care. The results are

presented in table 1.

Table 1. Summary of the number of patients admitted for multi-day acute hospital admission and subsequent

transfer into rehabilitation or aged care wards in two major health networks.

Clinical group Monash Health Alfred Health

n, % n, %
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Acute hospital (multi-day) 57,529 30,859

Inpatient rehabilitation 1,195, 2.1% 1,335, 4.3%
Inpatient aged-care 2,155,3.7% 2,801, 9.1%
Combined rehabilitation and aged care 3,350, 5 .8% 4,136, 13.4%

Although the first impression may be that the number of patients transferred from acute hospital into
subacute (rehabilitation and aged care) hospital beds is small and insignificant, it is important to emphasis
that the efficient transfer of these patients is very important to the overall efficiency of the hospital system.
This is because these patient groups have much longer acute hospital LOS than patients discharged home

from acute hospitals and they typically have fairly long inpatient admissions in subacute care.

1.1.2.5 Rehabilitation medicine section conclusion

In light of the demand for hospital services generally, and especially the increase in rehabilitation admissions
mentioned above, in planning to optimise patient flow in the hospital system and efficiently meet the
anticipated demand for inpatient rehabilitation services in the future there is an imperative to examine factors
affecting the efficiency of rehabilitation. Vital aspects of this are issues involving timely access to inpatient
rehabilitation and barriers to discharge after the patient is deemed ready for discharge from rehabilitation. In
order to help fully understand these issues, as well as inform future research in this area, it is important to
identify what we currently know about patient flow in rehabilitation. Therefore, a literature review of patient

flow in rehabilitation is presented in the next section.

1.2 LITERATURE REVIEW OF PATIENT FLOW IN INPATIENT
REHABILITATION

This section describes a literature review of patient flow for adults in inpatient rehabilitation. The focus of the
review is on barriers to accessing inpatient rehabilitation and barriers to discharge from inpatient
rehabilitation. As well as identifying relevant publications and summarising important findings, the purpose is
also to highlight major knowledge gaps in this area, identify problems and shortcomings of research to date,
and therefore set a research agenda for improvements.
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1.2.1 Methods for literature search

1.2.1.1 Literature search of peer-reviewed publications

An electronic literature search was performed of Medline (1950 — 2009), Embase (1980 — 2009) and
CINAHL (1992 - 2009). Search terms used were “patient flow”, “patient discharge”, “admission barriers”,
‘access block”, “bed occupancy’, “bed block”, “patient transfer” and “rehabilitation”. The search was
performed in early 2010 and serves as a benchmark against which the findings of the thesis will be assessed

in the conclusion section.

All publications in English that included issues related to barriers for admission into, or discharge from, adult
inpatient rehabilitation were included. It was determined that all study methods and reports covering this
topic would be included. This decision was made because it was anticipated that there would be a lack of
high quality studies in this field. It was determined not to include publications covering the processes or
systems of care involved in the actual inpatient rehabilitation therapy program, teamwork, or related process
changes that could also improve patient flow because these were considered beyond the scope of this thesis
even though these are all important. Publications covering projects set wholly in the community were also
excluded, because the desire was to focus on hospital-related barriers. Publications dealing with paediatric
hospitals were also excluded. The reference sections of all relevant articles identified were examined for

additional potentially useful publications.

Potentially relevant publications were first screened by the PhD Candidate by reading the title and abstract.
If there was any uncertainty regarding the relevance of the publication the full publication was read. All
publications that were identified by the PhD Candidate for inclusion were examined by a supervisor of this
thesis (Professor John Olver) to confirm that the publications met the inclusion criteria. Furthermore, the title
and abstract of all publications identified by the literature search but excluded by the PhD Candidate from
the review were also screened by the supervisor to confirm that the publications did not meet the inclusion

criteria.

1.2.1.2 ‘Grey literature’ search

Because of the expected small number of publications directly involving rehabilitation medicine inpatients
located by the above search it was also planned to search the ‘grey’ literature for relevant information. This

was performed using four different methods:
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1) The websites of Health Department in each of the Australian States and Territories were searched
for potentially relevant publications or projects. The same search terms listed above were used. The
first 100 ‘hits’ were screened for potential relevance.

2) A search was performed using the ‘Google Scholar’ search engine using and the same methodology
as the Health Department searches above.

3) Each of the Australian State Health Department mangers with responsibility for rehabilitation were
contacted and requested to provide copies of documents relevant to this search if these had not
already been identified by previous search strategies.

4) The Australasian Faculty of Rehabilitation Medicine State branch chairs were contacted and asked
about their awareness of projects in their State regarding this topic, any relevant publication, and if
they knew of any key senior health department personnel involved in projects in this field. When
provided, these contacts were also approached with a request to assist with potentially relevant

information.

Given the anticipated dearth of rehabilitation-specific publications concerning patient flow no formal
systematic review of the literature was planned. Instead, a thematic synthesis of the literature and relevant

issues will be presented.

1.2.2 Results of literature search

A flow chart of the search methodology and overview of results is shown in figure 1.
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Figure 1. Flow chart of the literature search methodology and overview of results.
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1.2.2.1 Published literature search

There were 1,285 potentially relevant publications identified by the search of Medline, Embase, and
CINAHL. Of these, only 10 met the inclusion criteria. ! 8. 9097 As expected, the methodological quality of
identified publications did not permit a formal systematic review. The literature search did not identify any
randomised or controlled clinical trials involving barriers to admission or discharge of rehabilitation patients
from inpatient units. An overview of the relevant papers, including the author surname, year and country of

publication, and brief summary is presented in Table 2.

The studies identified by the literature search included a number of review papers. These covered
methodologies for studying patient flow, % the role of utilization review tools in determining level of care
needs, which has the potential to highlight inappropriate bed days in different settings of care, % and
indicators of access to post-acute care (which includes rehabilitation) in the USA, including outcome
measures. %.97, One of these specifically highlighted the need for process measurement in postacute quality
improvement activities to include those that lead to more health care utilization and delays to discharge, but
no specific indicators were proposed. 9 Three observational studies reported on patient flow from acute to
rehabilitation hospitals in the UK,%2 Canada 9! and Australia. % These all indicated problems in this area.
Another publication using utilization review found that only a third of patients in acute care met criteria for
care in this setting. 85 An opinion paper discussed access to postacute care in the USA being influenced by
non-clinical factors. % Another opinion paper, written by this author prior to starting this thesis, highlighted
problems with rehabilitation in Australia that included numerous examples of barriers to patient flow from
acute to rehabilitation and barriers to discharge without classifying these or quantifying the duration of the

delays.

1.2.2.2 ‘Grey literature’ search

There were 9 reports and projects located by searching Australian State Health Department websites. 9 9
100 101 102 103 104 105 106, The State of origin, report name, year of publication and brief summary are presented
in table 3. No relevant documents or programs were identified from the Northern Territory, Australian Capital
Territory or Western Australia. The health departments of the other States had publications that indicated an
acknowledgement of the need to improve patient flow in hospitals. Only Queensland, New South Wales and
Victoria included any mention of the need to consider rehabilitation medicine in the systems change
processes to improve patient flow and mentioned problems with rehabilitation patient flow. However, no
specific quantification of this problem was given. One report commented that there was a need to ensure the
efficient use of sub-acute beds through the use of performance indicators, however, no specific indicators
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were proposed. 1% One report gave details of specific problems regarding rehabilitation patient flow and
outlined solutions to address these. 1% A project from Victoria more than a decade ago provided the most
detailed investigation into the acute to sub-acute interface and identified efficient and inefficient processes.
104 |t also highlighted the need to optimise these processes in order to help meet future demands for hospital

care.

Two relevant documents that met the inclusion criteria were located by using the ‘Google Scholar’ website
that had not been located by the other strategies. Table 4. These were peer-reviewed publications from
Canada that reported on delayed discharge for non-medical reasons in stroke patients. 197. 108 Both reported

an important proportion of patients were in hospital unnecessarily.

No additional publications or other relevant documents that had not been identified by other strategies were
located as a result of the contact with the State Health Department mangers with responsibility for
rehabilitation or from the contact with the Chairs of the Australasian Faculty of Rehabilitation Medicine State

branches.

1.2.2.3 Implications for future research regarding rehabilitation patient flow

Although numerous authors and reports have highlighted concerns regarding inefficiencies in rehabilitation
patient flow there were very few formal studies of barriers to rehabilitation patient flow identified. There are
many knowledge gaps that need to be addressed. No formal definition of barriers to discharge from inpatient
rehabilitation (or sub-acute care) were located in the literature search. Neither was any proposed
classification of the causes for barriers to rehabilitation admission or discharge. These are important in order
to measure the extent of the problem in these areas. Furthermore, it is not known to what extent there is a
problem with rehabilitation patient flow, what are the most common causes of barriers to admission or
discharge, and what are their impact on outcomes, including hospital LOS. Although the duration of key
process in the patient journey from acute hospital to inpatient rehabilitation have been reported, % no
accepted benchmarks or indicators for acceptable or unacceptable barrier durations have been reported.
These are all vital because by measuring and documenting the nature and extent of barriers to rehabilitation
patient flow it would then be possible to systematically try and address these. This would have the potential
to improve health care and hospital efficiency, reduce LOS and costs, as well as hopefully improving patient

outcomes.
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Table 2. Relevant publications located by the literature search of Medline, Embase and CINAHL.

Author

Year

Country

Summary

Millard 90

1998

UK

Review. Discusses problems of measuring and forecasting rehabilitation activity, including multiple interventions that can change
during the course of an admission and the difficulty in measuring the impact of interventions. Gives explanations about the
problems that arise from reporting the average length of stay because it is not normally distributed. Provides explanation of
behavioural models of flow using methodologies analogous to those used in pharmacokinetics, demonstrate the differences in the
flow of patients between acute, rehabilitation and long-term care. Outlines how modelling can be used to pre-test the impact of

changes to bed allocation in different settings or length of stay in hospital for patients at different levels of care.

Siros 91

2004

Canada

Retrospective open cohort study of severe trauma patients admitted between 1/4/1994 and 31/3/1999 and transferred to inpatient
rehabilitation. Patients who did not experience transfer delays caused by administrative barriers and were transferred to

rehabilitation sooner had shorter inpatient rehabilitation admissions and improved cognitive functioning.

Bradley 92

2006

UK

Prospective open cohort study of consecutive admissions to a 60-bed neurosurgical unit over 5 months. For patients aged 16 — 70
years old, 42% of bed days did not require acute neurosurgical ward management, but were more appropriate for alternative care
settings. Of these patients, almost all (40%) were deemed appropriate for some type of rehabilitation, indicating a large unmet

need for specialist neuro-rehabilitation inpatient services. This compromises acute neurosurgical service efficiency.

19




Author

Year

Country

Summary

Poulos 65

2007

Australia

Utilisation review is a method to assess the appropriateness of the care provided, including the setting of care and length of
stay. This paper describes the use of a USA utilisation tool in a prospective open cohort study of sample of 242 acute hospital
patients admitted with a stroke, hip fracture, limb amputation, or who were referred for rehabilitation. Only 31% of patients met
the criteria for acute care. There was minimal delay between referral for rehabilitation and consultation, and between deemed

ready for transfer and actual transfer. Most patients did not meet the criteria for acute care at the time of referral.

Poulos %

2007

Australia

Literature review on the potential role of utilisation review in defining levels of care and in facilitating appropriate care, with a
focus on the interface between acute care and rehabilitation. High levels of inappropriate bed days are consistently reported in
international studies using standardised utilisation review tools. This includes both inappropriate admission to acute care and
inappropriate continuing days of stay. The potential for utilisation review to improve the efficiency of health care and improve

patient flow in the Australian setting is discussed.

Poulos %

2007

Australia

Case study describing the development and implementation of a clinical information management systems across a network of
rehabilitation and aged care hospitals. The systems improved the management and tracking of referrals, consultations and
transfer to rehabilitation. This decreased the time to consultation and transfer. After implementation, 82% of patients were seen
within 1 weekday and 94% were seen within 2 weekdays of referral. The time from been deemed ready for transfer to

rehabilitation or subacute care admission was 1 day for 68% of patients and 2 days for 77% of patients.
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Author

Year

Country

Summary

Buntin 9%

2007

USA

Opinion paper that discusses access to postacute rehabilitation in USA, including rehabilitation facilities, skilled nursing facilities
and long term care. Examines factors that influence access to the most appropriate setting of post acute care and the intensity

of care being influenced by non-clinical factors, such as provider supply and financing.

Ottenbacher %

2007

USA

Review of access to postacute care services, focused on the USA systems. Classified indicators of access to rehabilitation into
financial, personal, structural and attitudinal categories. These are suggested as a framework for possible indicators of access.

No specific details, however, are provided about what these possible indicators may be.

Duncan 97

2007

USA

Review of commonly used postacute outcome measures and review of new methodologies for postacute assessment.
Discusses factors that influence validity and usefulness of postacute measurement to influence policy. Supports using the
framework of structure, process and outcomes for assessing outcomes and quality of postacute care. Includes in suggested
process elements for measurement those that lead to more health care utilisation and delay community discharge. Also
suggests that simultaneous monitoring of process and outcomes would provide feedback that could lead to improvement or

highlight structural factors that need addressing.

New !

2008

Australia

Opinion paper that discusses improvements to the efficiency and effectiveness of the Australian health care system that could
be made by addressing a range of perceived problems. These include the following: the lack of consideration of preventing
functional decline and secondary complications in acute hospitals; delays in acute hospitals engaging rehabilitation, lack of
community-based rehabilitation; difficulty providing adequate post-discharge care options for severely disabled younger aged
people; difficulty funding aids, equipment and home modifications; and the absence of a broader range of inpatient subacute

care options.
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Table 3. Relevant patient flow publications and reports identified from searching State Health

Department websites.

State | Document title Year | Summary

Qld | Queensland Health | 2005 | Includes recommendation to redesign patient flow for acute
Systems Review Final hospital services, however, no specific mention of the need to
Report 98 include rehabilitation medicine or sub-acute care as part of this

reform process.

Qd | Qd Statewide | 2008 | Includes identification of a perceived problem with access block
Rehabilitation  Medicine for inpatient rehabilitation services, particularly specialty
Services Plan 2008-12 streams, as well as perceived problems of barriers for inpatient
9 discharge due to inadequate community rehabilitation services.

Discussion of solutions that includes increase to inpatient bed
numbers and improved ambulatory and home based
rehabilitation.

Tas | Rehabilitation services in | 2007 | Includes recommendations for increased inpatient and
Tasmania: current community rehabilitation to meet current and future demand. No
situaton and  future formal discussion of access or discharge barrier issues.
plans. 100

SA Statewide Rehabilitation | 2009 | Alludes to perceived problem of access to some specialty
Services Plan  2009- rehabilitation streams, and perceived problems of barriers for
2017 (South Australia.) inpatient discharge due to inadequate community rehabilitation
101 services. Discussion of solutions that includes increase to

inpatient bed numbers and improved ambulatory and home
based rehabilitation.

NSW | Access issues at NSW | 2003 | Identifies reasons for access problems and proposes immediate

public hospitals - key
strategies 102

and longer term solutions. Includes focus on care for older
patients, chronic disease management, expanded ambulatory
and community care as alternatives to hospital care, and
improved teamwork and discharge process. No specific mention
of rehabilitation or sub-acute care.
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State

Document title

Year

Summary

NSW

Sustainable access plan
103

2004

Summary of various access block improvement programs aged
care, emergency department, workforce, and public health
initiatives. Makes reference to the need to ensure efficient use
of sub-acute beds through the use of performance indicators.

No specific indicators proposed.

VIC

Sub-acute/Acute
interface  project: Final

report 104

2001

The project investigated the boundaries and relationships
between the acute and sub-acute service systems, identified
efficient and effective service models and practices and
recommended strategies to improve management of current
and future service demand. It involved a service review and
consultation with a wide range of clinical staff from both the sub-

acute and acute sectors. Key Findings were:

1. A lack of focus and coordination in referral to and provision of

sub-acute services, which affects throughput and efficiency.

2. Communication blocks between and within acute and sub-
acute services, which affect patients’ progress through the

continuum of care.

3. Significant numbers of patients waiting for transfer to
residential care in both acute and sub-acute beds, which affect

both patient management and service delivery.

4. A lack of equitable access to home-based care and
community services, which affects the ability of sub-acute

services to discharge appropriately.

A number of recommendations were made that focused on
changes in practice and increased flexibility. No formal
measurement of barriers to patient flow were reported or

recommended.
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final report. 106

State | Document title Year | Summary

VIC Evaluation of the Interim | 2002 | Evaluation of a program of alternative care options for
Care  Program  Final patients no longer needing  hospitalisation.
Report. Victorian Recommended continuation to help improve access to
Department Of Human care
Services 2002. 105

VIC Patient flow collaborative | 2006 | Whole of health system collaboration project to educate

health managers with skills to design projects to
address patient flow problems. Limited mention of
rehabilitation-specific projects. Contained examples of
admission into

improvements to the wait for

rehabilitation from acute hospital.

Qld=Queensland, NSW=New South Wales, ACT=Australian Capital Territory, Vic=Victoria,
Tas=Tasmania, SA=South Australia, WA=Western Australia, NT=Northern Territory
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Table 4. Relevant literature search results from Google Scholar not identified in Medline, Embase,
CINAHL or Australian State Health Department websites.

Author

Year

Country

Summary

Mayo 107

1997

Canada

Retrospective cohort study to determine amount of time spent
by stroke patients in acute-care hospitals not justified for
medical reasons and to identify mechanisms contributing to
nonmedical bed-days. 2232 persons admitted into one of 13
hospitals in Montreal, Canada, during 1991. Almost 50% of
the cohort remained in the hospital after meeting criteria for
medical discharge, resulting in 43% of total bed-days not
accounted for medically. Fifty percent of persons with delayed
discharge did not go home but were discharged to another
acute-care hospital or to rehabilitation or long-term care,

accounting for 66% of the nonmedical bed-days.

Gubitza 108

1999

Canada

Canadian study of problems with patient flow in Acute Stroke
Unit between 1/1/1994 and 31/12/1996. 729 patients admitted.
Discharge was delayed in 29% of survivors. Of the survivors,
24% went home after alterations to the home environment,
62% were transferred to a rehabilitation facility, and 14% to a
nursing home. The cost of the delayed discharges was

estimated at $1.5 million per year.
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1.3 AIMS OF THESIS

The aims of this thesis are:

1.

Develop a definition of barriers to discharge from inpatient rehabilitation and a classification
system for the main causes.

Develop a selection of key performance indicators (KPIs) for rehabilitation patient flow,
including barriers to admission and discharge.

Determine the perceived severity of barriers for admission into rehabilitation from acute
hospitals and barriers to discharge from rehabilitation in Australia.

Study the duration of process barriers for acute hospital patients needing inpatient
rehabilitation.

Study the causes of barriers to discharge from inpatient rehabilitation and their impact on the
duration of hospital admission.

To develop a computer model that simulates rehabilitation patient flow and use this is to
calculate the impact on LOS from a number of hypothetical scenarios that address the major
process delays for transfer from acute hospital to rehabilitation and barriers to discharge

from rehabilitation by way of alternate care pathways.

1.4 METHODS

This thesis used a number of different research methods in a range of settings to achieve the aims

listed above.

A multi-disciplinary, iterative, consensus process was used to develop a definition of barriers
to discharge from inpatient rehabilitation and a classification system for the main causes
(aim 1).

A National web-based survey of key stakeholders was used to develop a selection of KPlIs
for rehabilitation patient flow (aim 2) and to determine the perceived severity of barriers for
admission into rehabilitation from acute hospitals and barriers to discharge from
rehabilitation (aim 3). A copy of the survey is found in appendix 6.

A retrospective cohort study was used to study the process barriers for acute hospital

patients needing inpatient rehabilitation (aim 4).
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e A prospective cohort study was used to study the causes of barriers to discharge from
inpatient rehabilitation and their impact on the duration of hospital admission (aim 5).

o Finally, computer modelling was used to calculate the impact on acute hospital and inpatient
rehabilitation LOS from a number of simulation models to address the major process delays
for transfer from acute hospital to rehabilitation and barriers to discharge from rehabilitation

by way of alternate care pathways (aim 6).

The data collection all took place in Australia. The survey was National while the rest of the project
was conducted in Melbourne, Victoria. The multi-disciplinary consensus process took place across in
the sub-acute sector, involving rehabilitation and aged-care staff, at two major health Networks. The
data collection for the retrospective and prospective cohort studies involved two hospitals that are

part of Monash Health, the largest health Network in Victoria.

The methods of data collection and analysis are reported in detail in each of the publications, so will

not be described here.

There were no previously known datasets that could have been used to conduct this project before
it's commencement. Although a previous study described the duration of key process for patients
transferring from acute hospital to rehabilitation, % no data was collected about these patients
regarding subsequent barriers to discharge. As mentioned above in the literature review, there are
no previous reports of a definition of rehabilitation discharge barrier, classification of the causes of

rehabilitation discharge barriers, or KPIs for rehabilitation patient flow.

1.5 THESIS OVERVIEW

The next chapter of this thesis, chapter 2, describes the development of a definition of barriers to
discharge from inpatient rehabilitation and a classification system of the causes (aim 1 of this thesis),
along with suggesting a range of proposed KPIs for rehabilitation patient flow, (aim 2). This definition
and proposed KPIs are essential in order to progress formal study of barriers to discharge from

rehabilitation.
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In chapter 3 the survey results for the perceived severity of barriers for admission into rehabilitation
and aged-care units from acute hospitals and subsequent barriers to discharge are reported (aim 3).
The major reasons for barriers to patient discharge from acute and rehabilitation hospitals are also
presented. The survey allows a comparison to be made between the responses of rehabilitation and
aged-care physicians that work in these units and hospital managers with responsibility for patient
flow in this sector. The results substantiate the need for formal study of rehabilitation patient flow in

hospitals.

Chapter 4 uses some of the KPIs suggested in chapter 2 in a retrospective study of the process
barriers for acute hospital patients who are subsequently admitted to inpatient rehabilitation (aim 4).
The rationale for this study is based on the results of the literature search reported above and

responses to the survey reported in chapter 3.

In chapter 5 the causes of barriers to discharge from inpatient rehabilitation and their impact on the
duration of hospital admission are reported (aim 5). This work relied on the definition of barrier to
rehabilitation and the classification of causes reported in chapter 2 and was also informed by some
of the KPIs suggested in chapter 2. The rational for this study is based on the results of the literature

search reported above and responses to the survey reported in chapter 3.

Chapter 6 reports the development of a computer model that simulates rehabilitation patient flow,
from acute hospital admission through to discharge from rehabilitation. The model is used to
calculate the impact on acute hospital and inpatient rehabilitation LOS from a number of simulations
of alternate care pathways (aim 6). The alternate models address the major process delays for
transfer from acute hospital to rehabilitation and barriers to discharge from rehabilitation using data

and results from the studies reported in chapters 4 and 5.

The thesis concludes with chapter 7, which discusses of the salient findings and the contribution the
thesis findings have made to the knowledge and understanding of the topic. Practical applications,
implications and limitations of thesis are also discussed. Directions for future research in the field are

also explored.
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2 CHAPTER TWO: DEFINITION &
CLASSIFICATION OF DISCAHRGE BARRIERS,
AND KEY PERFORMANCE INDICATORS FOR

PATIENT FLOW

“When you can measure what you are speaking about, and express it in numbers, you know something
about it; but when you cannot express it in numbers your knowledge is of a meagre and unsatisfactory kind;
it may be the beginning of knowledge, but you have scarcely, in your thoughts advanced to the stage of

science.”

William Thompson, 1st Baron Kelvin (1824 - 1907)
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2.2 CHAPTER 2: Introduction

The literature review in Chapter 1 highlighted that there was no published definition, or classification, of
barriers to discharge from inpatient rehabilitation and no published accepted key performance measures for
benchmarking or process improvement. These are essential for facilitating research and clinical systems

improvements in this important area.

This chapter describes the iterative, multidisciplinary process that was used to develop a definition and
classification of barriers to discharge from inpatient rehabilitation, which was the first aim of this thesis. The
chapter also describes the results from a survey of rehabilitation medicine and aged-care physicians and
hospital managers with responsibility for patient flow that was used to propose key performance indicators
for sub-acute patient flow, the second aim of this thesis. A copy of the survey questions is found in appendix
6.
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Abstract

There is little research literature on patient flow in rehabilitation. Accepted definitions of barriers to discharge and agreed performance measures
are needed to support research and understanding of this topic. The potential of improved patient flow in rehabilitation to assist relieving demand
pressures in acute hospitals underscores its importance.

This study develops a definition of barriers to discharge from postacute care and classifies their causes using a multiphased iterative
consultation and feedback process involving physiatrists, aged-care physicians, and senior nursing and allied health clinicians. Key performance
indicators (KPIs) for postacute patient flow are then proposed, the development of which were informed by the available literature and a survey
(n=101) of physiatrists, aged-care physicians, and hospital managers with responsibility for patient flow who were questioned about the use of
relevant KPIs in this setting. Most (>70%) respondents believed that using KPIs (eg, waiting time from acceptance by postacute care and ready
for transfer until admission, percentage of postacute bed days occupied by inpatients with a discharge barrier) to measure aspects of patient flow
could improve processes, but few reported collecting this information (45% admission KPIs, 19% discharge KPIs).

By using the definition and classification of discharge barriers prospectively to document and address barriers, in conjunction with appropriate
KPIs, postacute patient flow and the efficiency of hospital resource utilization can potentially be improved. Our commentary aims to stimulate

interest among others to develop a more robust evidence base for improved flow through postacute care.

Archives of Physical Medicine and Rehabilitation 2013;94:201-8
© 2013 by the American Congress of Rehabilitation Medicine

Patient flow problems in the postacute (subacute) sector, including
rehabilitation and aged care, have received relatively little atten-
tion to date. In particular, the study of “access block,” or barriers
for admission into postacute care from acute care, and “exit
block,” or barriers to discharge from inpatient postacute care when
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treatment in that setting is no longer deemed necessary, has been
neglected. In recent years, however, a number of authors have
highlighted problems in these areas.”™ Given the pressures on
acute hospitals, and the potential for adverse patient outcomes
from iatrogenic complications resulting from unnecessarily
prolonged admissions,*” there are patient-centered, ethical and
financial imperatives to expand research on patient flow in post-
acute care. In trying to redesign health systems to better meet the
demand on hospital services, as well as improving postacute
services, it might be more cost-effective to divert funding into
programs that address barriers to admission and discharge from
postacute care than fund additional hospital beds.

0003-9993/13/$36 - see front matter © 2013 by the American Congress of Rehabilitation Medicine
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32



Chapter 2

202

P.W. New et al

We have recently reported survey results indicating that in
Australia, 87% of physiatrists believed that there were moderate,
severe, or extreme discharge barriers for inpatients in their reha-
bilitation unit compared with 41% who reported the same degree
of problems with barriers to admission.” A systematic search of
the literature performed in May 2010 using MEDLINE
(1950—2009), Embase (1980—2009), and CINAHL (1992—2009)
databases and using terms related to patient flow and rehabilitation
revealed only 10 publications"“'g’13 on barriers for admission into,
or discharge from, rehabilitation. Four of these®*'*!* had content
relating to methodologic aspects of studying patient flow in
inpatient physical medicine and rehabilitation. None included
principles for measuring barriers to admission or discharge from
inpatient rehabilitation or relevant definitions. One publication'?
highlighted the need for process measurement in postacute
quality improvement activities to include those that lead to more
health care utilization and delays to discharge, but no specific
indicators were proposed. A definition of discharge barriers is
required if research is to inform practice. In this commentary, we
focus on barriers to discharge because of the above-mentioned
evidence of these being a greater problem than barriers
to admission.

Furthermore, in Australia and, we expect, in other countries,
there are no accepted benchmarks for minimizing access or
discharge barriers in postacute inpatient services, in contrast to
access to emergency care and elective surgery.'* Key performance
indicators (KPIs) of structure, processes, and outcomes of health
care'” have been used to help improve health systems.'® The
measurement of postacute patient flow barriers, setting KPIs
around these, and developing strategies to resolve them could
improve hospital efficiency and resource utilization.

In this commentary, we first describe an iterative process to
develop a definition of discharge barrier and classification of the
causes. These are a prerequisite for research in rehabilitation
patient flow translating into improvements in this area. We then
report on a survey of key stakeholders regarding their use of KPIs
of patient flow. Finally, we make recommendations regarding
principles for future research on rehabilitation patient flow. This
includes how the use of the definitions, classification, and
measurement of barriers to patient flow in rehabilitation could
facilitate improvement in the flow of patients through
hospital systems.

Methods

Definition of discharge barrier and classification of
causes

A definition and classification system of discharge barriers was
developed in a multiphased, multidisciplinary, iterative process.
Previous studies in other areas have used the terms “discharge
barrier” and “clinically ready for discharge” to cover the same
situations. In developing our definition and classification, we
regarded these terms to be interchangeable and approached the

List of abbreviations:

ICF Internati I Classificati
Health

KPI key performance indicator

LOS length of stay

of Functioning, Disability and

development from the perspective of all postacute inpatient care
settings, particularly rehabilitation and aged care. The focus in
developing this definition and classification was not on blaming
the patient, but on the systems problems that were believed to be
responsible for discharge barriers.

First, a definition of discharge barrier and a classification
system of causes were drafted. The classification was devised to
be clinically relevant. We sought to balance the need for detail, in
order to target reducing the impact of the barriers as well as being
relevant to other postacute settings, with the need to limit the
number for data collection and analysis reasons.

Then, during a 4-month period, the reasons given by senior
medical, nursing, and allied health clinicians for prolonged length
of stay (LOS) for rehabilitation and aged-care inpatients were
monitored at weekly meetings established to review these occur-
rences at a major public hospital in the state of Victoria, Australia.
Patients identified as no longer requiring inpatient care had the
reasons classified and criteria defined. These were cross-
referenced with those identified in a similar meeting held at
another major hospital elsewhere in Victoria that also cared for
both rehabilitation and aged-care patients. The reasons and criteria
given at both these meetings were used to refine our classification
and criteria.

A 3-month pilot phase then prospectively monitored all reha-
bilitation patients admitted to a general inpatient rehabilitation
ward to validate and further refine the categories and criteria. A
revised draft of the definition and classification was then distrib-
uted to a number of senior physiatry colleagues for feedback and
suggestions. After this, 2 separate prospective projects monitored
the occurrence and category of discharge barriers in consecutive
admissions (n>600) to inpatient rehabilitation using the devised
classification system. During this period, a few of the criteria
underwent very minor amendments to the wording clarifying their
intent. It is believed, however, that none of the changes have
affected the validity of the data collected.

Finally, in early 2009, the Australasian Rehabilitation
Outcomes Centre (http://ahsri.uow.edu.au/aroc/index.html) ran
a series of multidisciplinary workshops involving physiatrists and
senior allied health clinicians to develop adjunct datasets that
included a definition of barrier to discharge. The proposed defi-
nition, classification, and the criteria developed through the
processes described above were considered as part of the work-
shops and follow-up discussions. The feedback obtained was used
for making further minor refinements.

We planned to classify the discharge barriers into factors
intrinsic to the hospital organization (intraorganizational) and
those that were extrinsic (extraorganizational). The causes of
discharge barriers were also classified according to the Inter-
national Classification of Functioning, Disability and Health
(ICF), which provides a framework and classification from the
patient perspective, at both the individual and population level.'”
The ICF has been used to identify categories relevant to acute
hospital patients'® and to rehabilitation'® and geriatric patients
in early postacute care.® In these publications, a literature
review of general ICF uses,” and a recent overview of the
current state of implementing the ICF in rehabilitation medi-
cine,22 no mention has been made of the possible use of the ICF
for classifying barriers to hospital discharge. To facilitate the use
of the ICF in studies of barriers to discharge, we planned to
perform a thematic analysis and classify the discharge barriers
identified here against the environmental factors coded in
the ICF.
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Barriers to discharge and their causes
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Survey of KPIs of postacute patient flow

Survey methods

A survey was developed by 1 of the authors (P.W.N.) of perceived
barriers to admission and discharge from inpatient postacute care
in Australia (copy available on request). The web-based survey”
was conducted over 10 weeks between May and July 2009. It
consisted of Likert scales and closed questions with a few open-
ended questions allowing free-text answers. The survey was
targeted at all physiatrists and aged-care physicians working in
adult inpatient units, and senior hospital management with
responsibility for patient flow involving postacute care in
Australia. These groups were selected because it was considered
important to obtain the opinion of those with clinical and
management expertise in this area in order to optimize acceptance,
both of the survey and the subsequent results. Further information
has recently been reported about the survey methodology and the
perceptions of respondents regarding both the extent of problems
for acute hospital patients accessing inpatient postacute care and
the subsequent discharge barriers for these patients, along with
nominated reasons for these barriers.’

One section of the survey asked respondents about the types
of data their unit, hospital, or organization collected regarding
access and discharge process barriers for postacute care;
opinions regarding nominated KPIs for access and discharge to
postacute care; and suggestions regarding alternative KPIs to
those proposed.

Survey analysis

Results were analyzed descriptively. Comparisons were intended
to assess whether there was an influence on responses from either
(1) the number of years postspecialization (physiatrists and aged
care) or working in patient flow (hospital management), or (2) the
position of the respondent (ie, physiatrist, aged-care or hospital
management).

Categorical responses were analyzed using the chi-square test,
with the Fisher exact correction used where appropriate. Data that
were not normally distributed (eg, number of years since
completing specialist training or working in patient flow manage-
ment) were analyzed using the Kruskal-Wallis H test. The rela-
tionship between continuous variables that were not normally
distributed (eg, years posttraining and suggested time frames for the
various KPIs) was analyzed using the Spearman correlation test.

The P values of less than .05 were deemed statistically signifi-
cant. Approval for the project was obtained from the human research
ethics committees at Southern Health and Monash University.

Results

Proposed definition of discharge barriers and
classification of causes

The following is our definition of an “inpatient rehabilitation
discharge barrier”: A discharge barrier is considered to occur
when the treating team believes that there are no longer any goals
of therapy or treatment that require inpatient rehabilitation, and
yet the patient is unable to be discharged. In applying this
definition the following assumptions are made:

e The patients’ activity limitations, body functions, and structures
dysfunction have been addressed to an adequate degree,
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including safety considerations, such that it is no longer
necessary to continue rehabilitation in an inpatient setting.

e Environmental barriers and facilitators for discharge have been
optimized within the limit of readily available resources.

This definition allows the team to consider a barrier to exist
when resources or services (eg, carers, funding for equipment or
home modifications, ambulatory rehabilitation) are not readily
available to enable discharge to proceed, but the patient no longer
needs inpatient care. Although the treating team should, as part of
routine discharge planning, refer to the necessary services and
resources to meet the ongoing needs of the patient after hospi-
talization, it is considered inappropriate that the team also be
responsible for obtaining these when they are not readily avail-
able. That is the rationale for the approach taken, which was
supported by participants in the development process. The
definition allows flexibility for teams in different settings, with
different resources, to determine when they believe a discharge
barrier exists.

The classification of the causes of postacute discharge barriers,
their criteria, and corresponding ICF codes are shown in table 1. In
the prospective use of the classification of discharge barriers in 2
projects, in only 1% of situations where a discharge barrier was
noted did the classification system not include the nominated
reason for the barrier. We have applied the ICF coding at
a minimum of the 2-level scheme. We have not included the ICF
qualifiers, as these would depend on the specific situation, but they
would obviously always be negative. Likewise, we have not
indicated the severity of the barriers to discharge, for the
same reason.

Results of the survey on KPIs

A total of 101 completed surveys were included in the analysis.
The response rates were 24% (39/160) for rehabilitation physi-
cians, 41% (41/100) for aged-care physicians, and unknown for
hospital managers (n=21) because of an inability to determine the
potential number of eligible respondents for this group.’ Some
organizations had multiple staff members respond. The maximum
number from any 1 organization was 5. These multiple respon-
dents often included representatives from the different target
groups. Overall, 34 health organizations had respondents who
completed the survey.

Only 45% of respondents reported that their unit, hospital, or
organization collected data related to the timeliness of acute
hospital patients accessing postacute beds as KPIs for bench-
marking or quality improvement purposes. However, 70% either
agreed or strongly agreed that this information would be useful for
benchmarking, and only 9% disagreed or strongly disagreed.
There was no relationship between answers and respondents’
positions (“currently collect™ %?=15.8, P=.09; “would be
useful”™: x*=3.4, P=0.2). The types of information that respon-
dents reported were being collected related to the timeliness for
acute hospital patients being able to access postacute beds are
shown in table 2. Respondents’ endorsement of 3 proposed KPIs
for timeliness of admission into postacute care and their nomi-
nated benchmark targets for these are shown in table 3.

Only 19% of respondents reported that their unit, hospital, or
organization collected data related to discharge barriers for post-
acute inpatients that were used for KPI purposes. Similar to above,
however, 71% of respondents either agreed or strongly agreed that
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Table 2  Types of information regarding postacute access and discharge barriers respondents reported collecting

KPIs n (%)*

Current KPIs collected regarding acute to postacute access' n==45
Time ready for transfer from acute until transfer into postacute 26 (58)
Referral to postacute services until assessed 19 (42)
LOS in acute hospital* 8 (18)
Time between assessed by postacute services until admitted* 6 (13)

Current KPIs collected regarding discharge from postacute beds® n=19
Time between ready for discharge from postacute care until discharge (with/without recording causes for delay) 6 (32)
Number of patients/time waiting for high-level care bed 5 (26)
LOS in postacute care* 3 (16)
Time/number of patients waiting for Aged Care Assessment Service review to determine eligibility for entry to residential care 3 (16)

NOTE. Totals do not equal 100% because multiple responses could be given and not all nonvalid suggestions are included in the table.

* Proportion of those who indicated that they collected these data.

 Numerous other suggestions deemed invalid KPI measures included the following: number of patients referred for postacute care, number of
patients admitted to postacute per day or per month, number of patients on the waiting list for admission to postacute care, time from onset of
impairment until postacute admission, time from admission to acute care until referral for postacute care, and time from referral for postacute care until

admission.

£ KPI measure deemed by authors to be of questionable face validity for benchmarking postacute patient admission or discharge barriers.
§ Numerous other suggestions deemed invalid KPI measures because of questionable face validity included the following: time between Aged Care
Assessment Service review and discharge, review of patients with long LOS, time since estimated discharge date, and number of patients waiting for

guardian appointment.

this information would be useful for benchmarking, and only 10%
disagreed or strongly disagreed. There was no relationship
between answers and respondents’ positions (“currently collect’:
+«2=0.5, P=0.8; “would be useful”: y>=13.3, P=.05). The
types of information that respondents reported were being
collected that related to barriers to discharge are shown in table 2.
Their endorsement of 2 proposed KPIs for barriers to discharge
from postacute care and their nominated benchmark targets for
these are shown in table 3.

There was no relationship between the endorsement of the
various KPIs or nominated benchmark targets for these and the
number of years in their position or their professional group
(P>.05 for all comparisons).

Discussion

Our multiphased, multidisciplinary iterative consultation and
feedback process developed and validated a definition of barrier to
discharge from rehabilitation and a classification of causes. Most
barriers to discharge identified were environmental and generally
reflected planning inefficiencies or inadequacies in the availability
of social, health, or disability services. As such, with adequate
resources and systems reorganization they are potentially
preventable.

Our definition of discharge barrier and the proposed classifi-
cation system mapped to the ICF may need to be validated and
refined to optimize use in other countries.

Table 3  Respondents’ endorsement of suggested KPIs for access into and discharge from postacute care

Respondents’ Responses
Suggested KPIs (n=101)
Access barriers postacute KPI
Support any of the following 3 options as KPI for postacute access 68
1. Median waiting time for an acute hospital referral to be assessed for postacute admission 47
Suggested waiting time for an acute hospital referral to be assessed for postacute admission (d) 2 (2-3)
2. Median waiting time from acceptance by postacute care and ready for transfer until admission 61
Suggested waiting time from acceptance by postacute care and ready for transfer until admission (d) 3 (3—4)
3. Percentage of acute hospital LOS spent waiting for postacute bed 13
Suggested target maximum percentage of acute hospital LOS spent waiting for postacute bed 10 (5—15)
Discharge barriers postacute KPI
Support any of the following 2 options as KPI for postacute discharge barrier 48
1. Target percentage of postacute inpatients with a discharge barrier 35
Suggested target maximum percentage of postacute inpatients with a discharge barrier 10 (5—20)
2. Target percentage of postacute bed days occupied by inpatients with a discharge barrier 40
Suggested target maximum percentage of postacute bed days occupied by inpatients with a discharge barrier 10 (5—15)

NOTE. Values are percentages or median (interquartile range).

www.archives-pmr.org
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Discussion of survey findings

There was infrequent use of KPIs for reporting access or discharge
barriers among survey respondents, despite there being strong
support for these. The survey results suggest that it would be
useful to establish benchmarks for indicators of efficient (or
inefficient) patient flow from the acute hospital into postacute
care, and from postacute care into the community. We suggest that
these should be national benchmarks that are developed within
each country to suit the nuances of their health system.

Poulos et al® measured the time taken for key processes in
the patient journey from the acute hospital to inpatient reha-
bilitation. These were days from acute hospital admission until
each of the following events: referral for rehabilitation, reha-
bilitation consultation, deemed ready by the rehabilitation
service, and transfer to the rehabilitation unit. All of these
events and the corresponding time intervals between them have
relevance to key processes that can be barriers to patient flow.
Two of these, “referral until assessment” and “ready until
transfer,” were endorsed by our survey respondents as appro-
priate KPIs.

The various access and discharge barrier KPIs reportedly used
by hospitals included a number that we believe are of questionable
face validity as a measure of the patient flow process. This
assessment was based on the literature and our expertise in this
field. Although the suggested KPIs may measure part of the
patient journey across the hospital continuum, they did not reflect
an aspect of the process that is discrete. For example, the time
from when a patient is referred or assessed for admission until
transfer is not an appropriate measure of patient flow if the patient
is not medically stable and ready for transfer for some of this time.
Having a target number of admissions or discharges per week does
not improve flow or address barriers. In reality, the actual number
typically varies widely and depends on a whole range of factors.
Simply recording the number on a waiting list without knowing
how long they have been waiting can give a misleading perspec-
tive of access issues. Measuring short-term waiting trends is
similarly misleading. Likewise, the total hospital LOS or the acute
and postacute LOS separately are influenced by many factors. If
the patient requires hospital care, LOS alone is not a valid KPI for
barriers to patient flow. Strategies to improve patient flow can only
be developed by measuring key impediments to flow, identifying
the specific causes for delays, and addressing process, systems, or
policy constraints that contribute to unnecessary hospitalization
for these patients.

Important concepts for improving patient flow from the
nonrehabilitation setting

Some principles and concepts for improving patient flow from
other settings have relevance for postacute care, including
rehabilitation. These should be considered as part of any
comprehensive systems-wide approach to process improvement
of postacute patient flow. These principles include the following:
reducing the length of decision cycles, such as ward rounds*
and team meetings; understanding and mitigating system-
generated variation in health care processes’**’; and the lean
thinking and Six Sigma paradigm inspired by manufacturing
engineering and operations research, which focuses on elimi-
nating non—value-added activities and waste and improving
processes.26 It is also important that there be closer involvement

between clinicians responsible for patient care (and who are
often very aware of the causes of problems with patient flow)
and the health system managers responsible for improving
systems operation, as well as the systematic application of
systems engineering approaches to reforming and improving
health care delivery.?®?’

LOS and flow measurement
Information about hospital access and duration of hospitalization
is only useful if it serves the purpose of improving health system
processes. Unfortunately, measurement is often undertaken
without a full appreciation of factors contributing to the results
and the reasons behind them.

LOS is an extremely common process measure used when
describing hospital discharges and care outcomes. As highlighted
in the “Discussion of Survey Findings” section, some of the
survey respondents inappropriately nominated it as a KPI for
access or discharge barriers. Because LOS is so commonly re-
ported in patient flow publications, it is important to highlight the
limitations of how it is analyzed and the alternatives. The hospital
LOS is often reported as a mean, with or without SD. However,
LOS distributions are typically not normally distributed, but
skewed to the right, with a relatively small number of patients who
have a much longer LOS.® The median and interquartile range are
less sensitive to influence by extreme LOS outliers and should
therefore be used when describing LOS.

Because hospitals are complex institutions,® a better approach
to assessing systems activity than reporting LOS or the achieve-
ment of meeting fixed admissions or discharge targets is to
consider the flow of patients through hospitals.>?* Operations
research is a discipline that uses advanced analytic methods to
help optimize decision making. It has only relatively recently been
used in health care and has a clear role in optimizing patient
flow.**3! Numerous publications provide further detail about this
field,**32%¢ and a considerable amount of work has been pub-
lished using this methodology in aged care.’"*® To our knowl-
edge, however, operations research has not previously been
reported in physical medicine and rehabilitation research.
Analysis methods include discrete event simulation, closed
queuing network research agendas, stochastic modeling, Markov
modeling, Bayesian belief networks, and time series analyses of
bed occupancy using “general additive models.” The use of time
series graphs, such as process behavior charts,?® and other charting
methods are also likely to be of value in understanding the
behavior of systems and delays over time.

Recommendations regarding postacute patient flow
research

Based on our findings, a number of recommendations for the
development of research on postacute patient flow are suggested.
Our definition and classification are proposed as a useful basis to
facilitate formal study of barriers to discharge from postacute care.
Although the nominated KPIs for access and discharge from
postacute care had varying levels of endorsement from survey
respondents, there was widespread support for the use of KPIs to
improve rehabilitation patient flow. By using the definition and
classification of discharge barriers prospectively to document and
address barriers, in conjunction with appropriate KPIs, postacute
patient flow and the efficiency of hospital resource utilization can
potentially be improved.
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The classification categories can be omitted if they do not
occur, or some can be collapsed. For example, waiting for occu-
pational therapy, competency assessment, or medical specialty
could all come under a single category of awaiting internal
specialty assessment.

We believe that these research recommendations should be
used by clinicians and hospital managers with responsibility for
patient flow in postacute inpatient settings to measure and improve
barriers to patient admission and discharge. This applies particu-
larly to longitudinal projects within the same setting and
comparative studies across different impairment groups, postacute
sectors, regions, and countries.

To improve the health care experiences for patients, we also
suggest that future work in this field include patients’ perspectives
on the barriers.

Study limitations

There are some limitations to this project. The survey limitations
include the response rates, the potential for responder bias, and
being restricted to 1 country. We believe, however, that the survey
results and classification of barriers are relevant to many
other countries.

A classification system of barriers to admission into postacute
care might also need to be developed. Our recent survey high-
lighted that the major causes of these barriers are likely to include
the following: lack of beds; physical/environmental issues (eg,
lack of single rooms for infection control); equipment issues (eg,
lack of hoists, bariatric equipment); and staffing issues involving
allied health or nursing.’

Our study has focused on barriers for admission into and
discharge from inpatient rehabilitation. There are numerous
inpatient rehabilitation team processes, and patient and systems
factors that can also influence postacute patient flow, in addition
to access and discharge barriers. These factors include the
following: the intensity of rehabilitation therapy and modalities
of treatment offered, including staffing levels, evidence-based
practice, and equipment availability; work practices, organi-
zational management, complexity and fragmentation of care,*!
team processes,*? and goal setting®®; the length of decision
cycles and discharge coordination; patient variables such as
cultural, language, personality, cognition, and health literacy;
and the family availability and involvement in discharge plan-
ning. Addressing these factors, however, was beyond the scope
of this article.

Conclusions

If a process is measured and relevant targets are set, then
attempts to improve it will be more likely to succeed. The
definitions, classification, and KPIs, together with the concepts
for improving patient flow from the nonrehabilitation setting and
our proposed recommendations, serve a useful basis for pro-
gressing further research in the area of patient flow in rehabili-
tation. Research is required to directly measure the occurrence
and causes of barriers to transfer from the acute hospital into
inpatient rehabilitation, and from this setting into the community.
Hopefully, our proposals will stimulate interest among other
researchers to address the dearth of information in this area and
develop a more robust evidence base for improved patient flow
through postacute care.
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Chapter 2

2.3 CHAPTER 2: Summary

This chapter has described the development of a definition and classification of barriers to discharge from
inpatient rehabilitation. It also reported on the survey results of key experts and stakeholders in this field
regarding the use and development of KPIs for sub-acute patient flow. The chapter also outlined important
concepts for improving patient flow from the non-rehabilitation setting and highlighted important principles

regarding patient flow measurement and length of stay in hospital.

The definition and classification of barriers to discharge from inpatient rehabilitation proposed in this chapter
and KPIs for sub-acute patient flow can potentially be used in research and clinical systems improvement
projects to measure and subsequently improve sub-acute patient flow. Chapter 4 uses these KPIs to
measure process barriers in the patient journey from acute hospital admission through to transfer into
rehabilitation. In chapter 5 the definition and classification of discharge barriers are further used in a

prospective study.

40



3 CHAPTER THREE: PERCEPTIONS OF
ADMISSION AND DISCHARGE BARRIERS IN
SUBACUTE CARE

“Far better an approximate answer to the right question, which is often vague, than an exact answer to the

wrong question, which can always be made precise.”

John Tukey: The future of data analysis. Annals of Mathematical Statistics. 1962;33:13
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Chapter 3

3.2 CHAPTER 3: Introduction

Little is known about the extent of problems concerning barriers for acute hospital patients waiting for
admission into sub-acute care, or barriers for sub-acute patients waiting for discharge who no longer need
this setting of care. Knowing the magnitude and cause of these problems is important in order to prioritise

resources for addressing these problems and to help focus further research efforts.

This chapter describes a web-based survey of key stakeholders (n=101) in subacute patient flow. The
survey was conducted to obtain the perception of Australian stakeholders regarding the degree to which
they believe there are barriers to admission of these patients from acute hospital into subacute hospitals
and barriers to discharge from subacute hospital, along with the perceived causes for these delays, which

addresses the third aim of this thesis. A copy of the survey questions is found in appendix 6.
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Chapter 3

Inpatient subacute care in Australia:
perceptions of admission and
discharge barriers

here is increasing concern in

Australia about the long wait-

ing times for patients attending
emergency departments or requiring
elective surgery."”? The National Hos-
pital and Health Reform Commission
has recommended a substantial
increase in the number of inpatient
beds for subacute care (eg, rehabilita-
tion medicine and aged care), to meet
projected demands.’ However, if, as in
other sectors of the health service,
there are problems with barriers to
admission to subacute care or dis-
charge from subacute care, it may be
more efficient to divert some of this
funding for extra beds into programs to
overcome these barriers.

Few studies have focused on patient
flow in the subacute sector. Difficulties
for patients accessing subacute care
have been identified in one acute care
hospital, and barriers to discharge
from subacute care have been explored
in a viewpoint article.> However, it is
not known to what extent access or
discharge problems occur more gener-
ally, or whether they differ across the
various components of subacute care.
Are there differences between the pub-
lic and private sectors, or between the
rehabilitation and aged care streams?
Do hospital executives or those in sen-
ior management with responsibility for
patient flow share the views of clini-
cians on access and discharge prob-
lems? Answering these questions is
important for developing a shared
vision for system improvements.

As little is known about the prob-
lems of subacute patient flow, a survey
was designed to determine the percep-
tions of key stakeholders in subacute
care. Opinions were sought from: (i)
specialist doctors working in subacute
inpatient units; and (ii) senior hospital
managers with responsibility for
patient flow in subacute care.

Survey development

The survey was developed by one of us
(PWN) based on clinical experience

Objective: To determine perceptions of barriers to admission to subacute care
from acute hospital care, and barriers to subsequent discharge from subacute

Care.

Design, participants and setting: Web-based survey of key stakeholders using
Likert scales and closed questions. Prompts were emailed repeatedly to
potential participants in Australia between 15 May and 24 July 20009.
Participants were physicians working in inpatient rehabilitation medicine and
aged care units, as well as senior hospital managers with responsibility for

patient flow.

Main outcome measures: Perceived admission and discharge barriers in

subacute care.

Results: Half of the 101 respondents reported barriers to admission to subacute
hospitals as moderate, severe or extreme, and 81% reported a similar grading of
severity for barriers to discharge. There was no relationship between these
perceptions and whether respondents worked only in the public hospital system
(barriers to access: % = 0.02 [df =1; P =1.0]; and barriers to discharge: y> = 0.0
[df =1; P=1.0]). The most commonly reported barriers to admission were:
availability of beds (61% of respondents); physical, environmental and
equipment inadequacies (62% of respondents); and allied health or nursing
staff issues (55% of respondents). The most commonly reported barriers to
discharge included: waiting for a more appropriate setting of care (76% of
respondents) and funding for home modifications, equipment or carers (55% of
respondents). There was no relationship between respondents’ position and
their reporting of various admission (32 = 6.2; df = 8; P = 0.6) or discharge

barriers (y?=13.8;df =12; P=0.3).

Conclusion: There is a strong perception among key stakeholders in subacute
care that there are major barriers to patient admission and discharge.
Redistributing proposed funding for inpatient subacute beds to measures for
overcoming these barriers is likely to improve patient flow though the whole

hospital system.

and a literature review. Principles of
good survey design were followed in
developing and distributing the sur-
vey® A web-based survey (Survey-
Monkey, Palo Alto, Calif, USA) was
piloted and refined to optimise the
clarity, readability and focus of the
questions, and to achieve a target com-
pletion time of about 10 minutes. The
survey period commenced on 15 May
2009 and concluded on 24 July 2009.
Respondents were asked about their
position and training, as well as their
demographic characteristics. Their
views about admission and discharge
barriers for inpatients needing suba-
cute care were canvassed using Likert
scales and closed questions (limited
choice, multiple choice, and check-
lists), as well as a few open questions
allowing free-text answers (a copy of
the survey is available from PW N).

Survey participants and recruitment

The survey targeted physicians work-
ing in rehabilitation medicine and in

© Copyright 2011 The Medical Journal of Australia. Reproduced with permission

aged care; and senior hospital man-
agement personnel with responsibility
for patient flow from acute care to
inpatient subacute care and from inpa-
tient subacute care to the community.

Although palliative care and psy-
chiatry are also components of suba-
cute care,” physicians in these areas
were not included as their patient-
flow issues are somewhat different.
Also excluded were physicians work-
ing in paediatric rehabilitation medi-
cine, and psychogeriatric and
dementia units. Finally, physicians not
working in inpatient units were also
excluded from the survey.

The professional organisations rep-
resenting rehabilitation medicine
(Australasian Faculty of Rehabilitation
Medicine) and aged care (Australian
and New Zealand Society of Geriatric
Medicine) were contacted for infor-
mation about how many of their
members would be eligible to com-
plete the survey. Unfortunately, nei-
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1 Characteristics of respondents and perceptions of problems of access to
subacute care and barriers to discharge from subacute care

Aged care Rehabilitation Hospital
physicians physicians managers P
No. (%), response rate 41 (41%), 9 21(21%),
43% (39%),24%  unknown
Years since Fellowship, orin 9 9 10 Kruskal-Wallis
management position, median (2-19) (4-15) (5-15) H=0.3;
(IOR) P=09
No. of inpatient beds 16 21 19 Kruskal-Wallis
responsible for, median (12-23) (15-30) (42-300) H=240;
(IOR) P=0.001
Problems with access to subacute inpatient beds:*
¥2=1.5;
In your unit df=4;P=0.9
Extreme (6] 3% na
Severe 2% 3% na
Moderate 37% 35% na
Minor 49% 43% na
No problem 12% 16% na
In your hospital ¥2=51;
or organisation df=8;P=0.7
Extreme 2% 3% 5%
Severe 5% 3% 5%
Moderate 42% 49% 43%
Minor 44% 31% 38%
No problem 7% 15% 10%
In the health system ¥’ =6.8;
in general df=8;P=0.6
Extreme (o] 3% 5%
Severe 20% 13% 24%
Moderate 68% 67% 67%
Minor 12% 13% 45%
No problem 0 5% 0
Problems with barriers to discharge from subacute inpatient beds:*
12 =134
From your unit df=4;P=0.006
Extreme (] 8% na
Severe 8% 29% na
Moderate 51% 50% na
Minor 33% 1% na
No problem 8% 3% na
From your hospital 2=14.8;
or organisation df=8;P=0.04
Extreme (o] o] 5%
Severe 21% 50% 20%
Moderate 56% 40% 50%
Minor 21% 8% 25%
No problem 3% 3% 0
From the health system 12=83;
in general df=8;P=0.3
Extreme 3% 3% 10%
Severe 21% 42% 25%
Moderate 72% 53% 60%
Minor 3% 3% 5%
No problem 3% (0] 0

IQR = interquartile range. na = not applicable (hospital managers not involved in individual unit
access/discharge issues). * P values indicate differences between respondents in perception of

access or discharge barriers.

ther organisation had this
information, nor were they aware of
other sources of this information.
However, they were able to provide
an estimate based on the knowledge
of senior members. Likewise, neither
of the two organisations representing
hospital management (Australian
Healthcare and Hospitals Association,
Australian Private Hospitals Associa-
tion) could provide information about
how many of their members were
eligible to participate.

Survey distribution

An outline of the survey rationale and
the URL link was repeatedly emailed
(fortnightly to monthly) to potential
participants by the organisations that
agreed to participate in this process
(those listed in the previous paragraph
as well as the Royal Australasian Col-
lege of Physicians). As this was an
exploratory study of this topic, there
was no predetermined sample size.

Analysis

Descriptive analysis was performed
comparing the responses of the three
participant groups regarding the
extent to which barriers were per-
ceived. We assessed (a) whether
there was an influence on responses
according to the number of years
since specialisation (physicians
working in rehabilitation medicine or
aged care) or the number of years
involved in patient flow (hospital
management); and (b) whether the
respondents worked exclusively in
the public hospital system. To facili-
tate analysis, responses were col-
lapsed into those reporting
“extreme”, “severe” or “moderate”
problems, and those reporting only
“minor” or “no problem”.
Categorical responses were ana-
lysed using the ¥ test, with the Fisher
exact correction used throughout
because the numbers were small.
Data not normally distributed (eg,
number of years since completing
specialist training or working in
patient-flow management) were ana-
lysed using the Kruskal-Wallis H test.
P values of less than 0.05 were
deemed statistically significant.

Ethics approval

Approval for the project was obtained
from the Monash University Human

Research
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2 Barriers to subacute care admission and discharge
commonly reported by respondents*

Reported
Barriers to admission to subacute care by:t
Number of available beds 61%
Physical/environmental issues (eg, lack of single rooms) 59%
Staffing issues — allied health 45%
Staffing issues — nursing staff 39%
Equipment issues (eg, lack of hoists, bariatric equipment) 32%
Barriers to discharge from subacute care
Locating suitable accommodation 68%
Patients non-weight-bearing after lower-limb fracture 63%
and no longer benefiting from inpatient therapy
Waiting for high-level care 63%
Funding for home modifications 46%
Lack of suitable ambulatory therapy options 45%
Funding for necessary equipment 39%
Carer funding or recruitment, including support packages 37%

* The items above are taken directly from the survey. t More than
oneresponse could be given, so totals do notadd up to 100%. *

540

Research Ethics Committee and the
Southern Health Human Research
Ethics Committee.

One hundred and one surveys met
the inclusion criteria (another 13 had
substantial amounts of missing infor-
mation and were excluded). The pro-
portion of respondents from the states
and territories approximated that of
the Australian population. The aver-
age (SD) age of respondents was 45
(11) years (range, 28-77 years), and
there was a higher proportion of
female respondents (62, 61%). Sixty-
eight worked in the public sector, 16
in the private sector, and 17 in both
the public and private sectors.

Perception of access and
discharge barriers

Respondents’ perceptions of prob-
lems accessing subacute beds and
being discharged from subacute care
are shown in Box 1. On average, 40%
of clinicians (both rehabilitation med-
icine and aged care physicians) indi-
cated that there were moderate,
severe or extreme access problems for
patients waiting for admission to their
units, and 50% of all respondents
indicated similar difficulty for their
hospital as a whole.

There was no relationship between
the number of years since completing
specialisation and perception of unit

MJA 195 (9) - 7November 2011

access problems (Kruskal-Wallis H=
3.6; P=0.06), and neither was the
response influenced by whether the
participating physicians worked in
the public versus the private sector or
in both sectors (barriers to unit
access: y>=15 [df=1; P=0.3]; and
barriers to hospital access: x*=0.02
[df=1; P=1.0]). However, respond-
ents who had spent less time working
in their field were significantly more
likely (Kruskal-Wallis H=6.1, P=
0.01) to perceive a moderate or worse
problem with patients” access to sub-
acute beds for their hospital.

More respondents perceived barri-
ers to discharge from subacute care
than perceived barriers to admission,
with an average of 73% of clinicians
indicating that there were moderate,
severe or extreme problems with dis-
charging patients from their units,
and 81% of all respondents perceived
a similar grading of severity for barri-
ers to discharging patients from the
hospital in which they worked. There
was no relationship between the
number of years since specialisation
and the perception of the severity of
discharge barriers for hospital units
(Kruskal-Wallis H=1.2; P=0.3); nei-
ther was there any influence on this
perception according to sector setting
(barriers to unit discharge: =02
[df=1; P=0.8]; and barriers to hospi-
tal discharge: $?=0.0 [df=1; P=1.0]).
Respondents who had spent less time
working in their field were much
more likely (Kruskal-Wallis H=4.2;
P=0.04) to perceive a moderate or
worse problem with discharging
patients from subacute beds in their
hospital.

Causes of access and
discharge barriers

The most commonly perceived causes
of barriers to admission to and dis-
charge from subacute beds are listed in
Box 2. Overall, the most commonly
perceived barriers to admitting patients
to subacute care included bed availabil-
ity (61% of respondents); physical,
environmental or equipment inade-
quacies (62% of respondents); and
allied health or nursing staffing issues
(55% of respondents). The most com-
monly perceived barriers to patient dis-
charge included waiting for a more
appropriate setting of care (76% of
respondents) and inadequate funding

for home modifications, necessary
equipment, or carers (55% of respond-
ents). There was no relationship
between respondents’ position and
their reporting of various admission
(*=6.2; df=8; P=0.6) or discharge
barriers (x?=13.8; df=12; P=0.3).

Two respondents reported that access
to subacute beds was restricted by lim-
ited weekend admissions, and each of
the following problems were reported
by one respondent: lack of understand-
ing of the processes involved (did not
specify what processes) in acute hospi-
tals; clinician shortage (did not specify
which clinicians); inadequate numbers
of rehabilitation medicine and nursing
staff to triage referred patients; dis-
charge planning issues; and poor finan-
cial reimbursement of hospitals for
treating patients in the subacute sector.

Additional reasons nominated by
respondents as barriers to discharge
from subacute care included: delays in
appointing a guardian (n = 8); difficul-
ties in discharging patients aged
under 65 years to high-level care (1=
7); family negotiations around dis-
charge planning decisions (n=>5);
waiting for the aged care assessment
service processes to be completed (n =
2); waiting for home modifications to
be completed (n=2); and waiting for
low-level care beds (n=2).

All respondent groups, but especially
rehabilitation physicians, reported
barriers to discharge of inpatients after
subacute care. Fewer respondents, but
still a concerning proportion, reported
barriers to admission of acute hospital
patients to subacute care. The per-
ceived severity of access problems did
not vary between respondent groups,
and the commonly reported causes of
admission and discharge barriers were
consistent across the respondent
groups.

There are few studies available that
can be compared with ours. One in
the United Kingdom highlighted
problems with neurosurgical patients
unable to access rehabilitation.® A
New South Wales based study found
that most acute-care hospital patients
referred for rehabilitation or aged care
were assessed within 2 days, and most
needing admission were transferred
to a subacute bed within 2 days.’

© Copyright 2011 The Medical Journal of Australia. Reproduced with permission 46



Another reported that most patients
referred for rehabilitation no longer
met formal criteria for acute care at
the time of referral, indicating that
they should have been referred
sooner.! Many of the barriers per-
ceived by respondents in our study
have been highlighted previously.®

It is not possible to determine why
respondents who had worked for a
shorter time in their field were more
likely to report access or discharge
barriers as moderate or worse. Rea-
sons could include younger respond-
ents being less likely to tolerate
barriers than older colleagues. Of
interest was the similarity in percep-
tion of admission or discharge barriers
between respondents working in the
public sector and those working in the
private sector or in both sectors. For
rehabilitation patients this may be
partially explained by selection bias
resulting in patients in the private
sector tending to be less disabled.

The finding that rehabilitation
medicine physicians are much more
likely to report difficulties with barri-
ers to discharge is not surprising.
Most reasons for this relate to insuffi-
cient options for care and support
after discharge for severely disabled
patients. These have been highlighted
previously.® The barriers to discharge
also reflect the inadequate distribu-
tion and coordination of subacute
services for older patients and insuffi-
cient nursing home beds."

Improving the design and coordina-
tion of programs managed by the fed-
eral and state departments covering
ageing, health, disability and social
services would go a long way towards
overcoming the barriers identified in
our study. Unfortunately, this solution
has not been included in the proposed
health reforms> The results of our
survey strongly suggest that consider-
ation should be given to directing
some of the proposed increase in

Chapter 3

funding for subacute inpatient beds®
to strategies that address subacute
care admission and discharge barriers.
It is quite likely that this approach
would be more efficient and cost-
effective than providing and staffing
all the proposed inpatient beds. It is
also vital that the hospital networks
play an active role in overcoming bar-
riers to patient flow through the suba-
cute sector.

Limitations of our survey include
the possibility of responder bias.
Moreover, it was not possible to
determine the potential number of
hospital management staff with
responsibility for patient flow, and
therefore no response rate could be
determined for this group. We were
only able to estimate the number of
potential eligible participants from
rehabilitation medicine and aged care.
Nevertheless, it is believed that our
results are generally reflective of the
key stakeholder groups.

The implications of our study for
health managers and policymakers
are that they should consider patient
flow inefficiencies through the whole
hospital system and not focus just on
the emergency department and acute
hospitals. Efficiency of the health sys-
tem cannot be optimised unless suba-
cute care is better integrated into the
acute hospital system.® Research is
required to measure the occurrence
and causes of barriers to patient flow
in subacute care, especially barriers to
discharge. A prerequisite for this
research should include a framework
and a suite of suitable measures that
could allow the barriers to be identi-
fied and targeted for improvement. In
turn, this should improve the flow of
patients through the entire hospital
system.
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3.3 Chapter 3: Summary

Most respondents, but particularly rehabilitation physicians, reported barriers to the discharge of patients
after subacute hospital care. The nominated causes of discharge barrier matched those developed in the
classification presented in chapter 2. Fewer respondents, but still a concerning proportion, reported barriers

to the transfer of acute hospital patients into subacute care.

In chapters 4 and 5 the results of studies that specifically measure the extent of the problem with the flow of
rehabilitation patients from acute hospital into rehabilitation and discharge barriers from inpatient

rehabilitation are presented.
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4 CHAPTER FOUR: REDUCING THE LENGTH OF
STAY FOR ACUTE HOSPITAL PATIENTS
NEEDING ADMISSION INTO INPATIENT
REHABILITATION

“When the facts change, | change my mind. What do you do, Sir?”

John Maynard Keynes, 1st Baron Keynes of Tilton (1883 — 1946)
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4.2 Chapter 4: Introduction

This chapter describes a retrospective study of the time taken for key processes in the patient journey
(n=360) from acute hospital admission through to transfer to inpatient rehabilitation admission in order to

identify opportunities for improvement.

The rational for this study was based on the results presented in chapter 3. These results included the
finding that among key stakeholders a high proportion of respondents had the perception that there were
moderate, severe or extreme access problems for patients waiting for transfer from acute hospital into
subacute care. The study methodology used in this chapter included some of the KPIs presented in chapter
2. This chapter addresses the fourth aim of this thesis, to conduct a retrospective study of the process

barriers for acute hospital patients who are subsequently admitted to inpatient rehabilitation.
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Aims: Measure the time taken for key processes in the patient journey from acute
Correspondence hospital admission through to inpatient rehabilitation admission in order to identify
Peter New, Kingston Centre, Warrigal Road, opportunities for improvement.
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Australia. Main outcome measures were the duration of the following key processes:

Received 7 March 2013; accepted 17 June acute hospital admission until referral for rehabilitation, referral until assessment by the

2013. rehabilitation service, assessment until deemed ready for transfer to rehabilitation, ready

for transfer until rehabilitation admission.

Results: Three hundred and sixty patients were in the study sample (females = 186;
51.7%); mean age = 58.4 (standard deviation = 15.0) years. There was a median of 7
(interquartile range [IQR] 4-13) days from acute hospital admission till referral for
rehabilitation, a median of 1 (IQR 0-1) day from referral till assessment, a median of 0
(IQR 0-2) days from assessment till deemed ready for transfer and a median of 1 (IQR
0-3) day from ready till admission into rehabilitation. Overall, patients spent 12.0%
(804/6682) of their acute hospital admission waiting for a rehabilitation bed.
Conclusions: There are opportunities to improve the efficiency of key processes in the
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acute hospital journey for patients subsequently admitted to inpatient rehabilitation; in
particular, reducing the time from acute hospital admission till referral for rehabilitation
and from being deemed ready for transfer to rehabilitation till admission.

Introduction inpatient rehabilitation or barriers to discharge from
rehabilitation.®® This is despite reports indicating major
problems in this area.’?

The primary objective of the present study was to
measure the time taken for key processes in the patient

Rehabilitation is a vital component of the hospital
system that is being challenged by increasing demand
for services.! This demand will intensify with
population ageing and consequent chronic disease and
disability.*?> The occurrence of discharge barriers in the
hospital care pathway has an adverse impact on bed
availability.**

There has been little study of barriers to patient
flow for patients requiring rehabilitation; in particular,
study of barriers for acute hospital patients waiting for

journey from acute hospital admission through to inpa-
tient rehabilitation admission in order to identify oppor-
tunities for improvement. As an exploratory analysis,
secondary objectives were to identify whether clinical
or demographic factors contributed to three key out-
comes. These were: (i) the period from acute hospital
admission until referral for rehabilitation; (ii) the delay
in admission into rehabilitation after being deemed
ready for transfer and (iii) to determine if the time
Funding: None. waiting for a rehabilitation bed after being deemed
Conflict of interest: None. ready for transfer was associated with either the length

© 2013 The Authors
Internal Medicine Journal © 2013 Royal Australasian College of Physicians 1005
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of stay (LOS) in rehabilitation or dependency at dis-
charge from rehabilitation.

Methods

Study design and setting

We conducted a retrospective open cohort study of con-
secutive patients admitted for inpatient rehabilitation in
two acute (‘fast stream’) rehabilitation wards (Kingston
Centre — a standalone subacute facility and Dandenong
Hospital — co-located with an acute hospital campus) in
Monash Health, the largest public hospital Network in
Victoria, Australia. These wards provided the only inter-
disciplinary inpatient rehabilitation for patients with
moderate-severe disability who could not be discharged
directly to their home from the four acute hospitals in
Monash Health at the time the study was conducted.
There is a network of community rehabilitation centres
and domiciliary rehabilitation available to help patients
avoid inpatient rehabilitation who do not need this
setting of care and who have adequate home environ-
ment and social supports. There was a total of 48 inpa-
tient beds across the two wards that cared for a range of
neurological (e.g. acquired brain injury, such as stroke,
subarachnoid haemorrhage and traumatic brain injury),
orthopaedic (e.g. arthroplasty and lower limb fractures,
typically from falls — very rarely from motor vehicle acci-
dents) and deconditioning-related impairments. Further
details regarding the model of care and specifics of the
rehabilitation services provided are available from the
first author.

The typical journey for patients involved them being
referred by the treating acute hospital unit to the reha-
bilitation assessment service. The patient would then be
assessed by a either a rehabilitation assessment nurse, an
advanced trainee in rehabilitation medicine or a consult-
ant physician in rehabilitation medicine (depending on
complexity of issues and staff availability). Patients
referred from hospitals in other health networks were
typically assessed by the rehabilitation assessment service
based at that hospital and/or by the Network Head of
Rehabilitation (first author). After necessary acute treat-
ment and the patient deemed ready for transfer they
would be put on the waiting list for admission. A cen-
tralised subacute access unit coordinated the admission of
patients to optimise patient transfer into the most appro-
priate available bed. The rehabilitation assessment service
and subacute access unit operated only on weekdays.
Patients admitted to Kingston Centre after 1 January
2008 were included, while at Dandenong Hospital
patients admitted after 1 March 2008 were included
(starting dates were different because of study logistics).

1006

Participants

All patients admitted into rehabilitation from study
commencement until 31 October 2008 were included.
Patients were excluded if they were an elective admission
from the community or were discharged from rehabilita-
tion on the day of admission because we wanted to focus
on patients admitted to acute hospital and transferred to
inpatient rehabilitation. The patients discharged on the
day of admission (and who did not return to rehabilita-
tion) were deemed to have not needed an inpatient reha-
bilitation programme as this duration would be too short
for any meaningful programme to impact on functioning.
Patients in this study have been described in a
recent report on barriers to discharge from inpatient
rehabilitation.®

Data collection

To calculate the duration of sequential discrete processes
that each patient passes through from acute hospital
admission until transfer to rehabilitation, the dates of
the following were collected: acute hospital admission;
referral for rehabilitation; assessment completed by
rehabilitation assessment service; deemed ready for
transfer to rehabilitation by rehabilitation assessment
service; admitted to rehabilitation and discharged from
rehabilitation. These processes and the intervening time
periods (in days) are based on previous research in
this area'® and respondents to our survey on patient
flow."*

Information was also recorded regarding patients’ prin-
cipal impairment necessitating rehabilitation; age at reha-
bilitation admission; gender; referral source (Monash
Health or another health network) and the severity of
self-care, continence and mobility dependency on admis-
sion to rehabilitation and discharge measured using the
Modified Barthel Index (MBI)" (range: 0-100, 0 = total
incapacity and 100 = independent).

Data were collected retrospectively from patients’
medical files and databases used by the rehabilitation
assessment service at Monash Health and the subacute
bed access unit.

Statistical methods and analysis

Continuous variables were described using mean and
standard deviation (SD) or median and interquartile
range (IQR) as appropriate. Comparisons were made
using the Student’s r-test or Kruskal-Wallis rank test as
appropriate. Categorical variables were compared using
Pearson’s chi-square test.

The time waiting for a rehabilitation bed after being
deemed ready for transfer from acute hospital was

© 2013 The Authors
Internal Medicine Journal © 2013 Royal Australasian College of Physicians
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selected as one of the dependent variables for regression
analysis. This was based on recommendations from our
survey.'* We did not use the interval between referral for
rehabilitation and assessment, as also recommended by
survey respondents, because in our experience the inter-
val is typically very short, which was the case here (see
below). Instead, based on our expectation that the
longest of the other key processes would be the time
from acute hospital admission until referral for rehabili-
tation — subsequenltly borne out in our findings — was
selected as the dependent variable for another regression
analysis. This time period offered a greater potential for
improvement.

Stepwise multiple linear regression (backwards inclu-
sion) was used to determine factors associated with
the following four dependent variables: (i) the log-
transformed time between acute hospital admission and
referral for rehabilitation; (ii) the log-transformed time
between deemed ready for transfer to rehabilitation and
admission; (iii) the log-transformed rehabilitation LOS
and iv) dependency (MBI) at discharge from rehabilita-
tion. Log-transformation was used to facilitate paramet-
ric analysis. Patients” age, gender and impairment were
considered as covariates for all four models. The MBI on
admission to rehabilitation (as an indicator of depend-
ency and burden of care at transfer from acute hospi-
tal), and the acute network where the patient was
treated (Monash Health or other) were additionally
included as covariates in the second model. The log-
transformed time between deemed ready for rehabilita-
tion and rehabilitation admission was included as a
covariate in the third and fourth models. Admission
MBI was also included as a covariate in the fourth
model.

P values of less than 0.05 were deemed statistically
significant. The project was approved by the Monash
Health and Monash University Human Research Ethics
Committees. Stata version 11 (StataCorp, College
Station, Texas, USA) was used for statistical analysis.

Results

Three hundred and seventy-two patients were admitted
during the study period; however, 12 were excluded
(elective admissions from community = 10, discharged
day of admission = 2), leaving 360 patients ranging in age
from 16 to 93 years. We analysed the age of patients on
admission, duration of the four key processes from acute
hospital admission until transfer into rehabilitation and
the total acute hospital LOS by the following: patients’
impairment, the acute hospital network prior to rehabili-
tation admission and gender (Table 1). This was because
of the perceived potential influence on the process

© 2013 The Authors
Internal Medicine Journal © 2013 Royal Australasian College of Physicians

Table 1 Frequency of key impairment groups and duration of key processes in the patient journey from acute hospital to rehabilitation admission

Median (IQR) acute

Median (IQR) days from Median (IQR) days from ready for
assessment for rehabilitation until

Median (IQR) days from referral for

Median (IQR) days from acute

Age (years)

n (%)

hospital LOSY

transfer to rehabilitation until

rehabilitation
till assessment*

hospital admission to referral for

Mean” (SD)

admission'

ready for transfers

rehabilitation®

Impairment

6-23.5)
)

6-14.5)

10-22.5)

12.5
9.5
13
15

6.5-16)

10

14.4)
16.0)
12.6)

64
47
55
60
45
64

Stroke/SAH/TBI

Other neurological
Lower limb arthroplasty
Lower limb fracture
Muscular-skeletal — other
Cardiac, pulmonary,

reconditioning
Other impairment

Network

Rehabilitation admission barriers

13 (9-17)

1(0-3)

0(0-1)

1(0-1)

8 (6.5-15)

56.7 (16.8)

5 (6.9%)

11.5 (7-17)

1(0-3)

0(0-2)

1(0-1)

7 (4-12.5)
8.5 (5-33)

=
o0
n

334 (92.8%)

Monash Health
Other network

Gender

12 (9-46)

2(1-5)

0(0-2)

1(0-2)

@
<
<
0
)

26 (7.2%)

12 (7-18)

1(0-3)

1(0-2)

1(0-1)

7 (4-12)

58.8 (14.4)

174 (48.3%)

186 (51.7%)
360 (100%)

male

11 (7-19)

1(0-3)

1(0-1)

1(0-1)

7 (4-13)

<
o0
I}

female

Total

12 (7-19)

1(0-3)

0(0-2)

1(0-1)

7 (4-13)

=3
%)
e
0
n

0.008; Gender

=0.06, missing n = 14;
=7.0,P=

0.3; Network %2

7.0,P=

0.001, P = 1.0; fImpairment 2= 12.1, P

0.02; Ilimpairment %2

= 6.3, P=0.01; Gender %2
=59,P=

0.9; Gender 2
0.5.1QR, interquartile range; LOS, length of stay; SAH, subarachnoid haemorrhage SD, standard deviation; TBI, traumatic

-001,P

44,5, P =0.0001, missing n = 14; Network %2
-04,P=

0.02; Gender 2

0.6, missing n = 14; Network x?
59,P=

= 0.6 timpairment 32
45,P

0.0001; Network x?

0.8; Gendert=0.5, P
0.3; § Impairment 2

0.9; impairment x2

02,P=
=419,P

0.2; Network t

0.2; Gender y2=1.2, P

0.006,P

Kruskal-Wallis %2

*Impairment F=1.2, P
Network 2= 1.8, P
brain injury.
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Table 2 Proportion of patients achieving the key processes within specified time-frames

Time interval Proportion referred for Proportion assessed Proportion deemed ready for Proportion transferred from
rehabilitation following acute following referral for transfer to rehabilitation after acute hospital to
hospital admission rehabilitation rehabilitation assessment rehabilitation after
completed deemed ready
Same day 2.6% 37.9% 62.7% 27.8%
1 day 6.1% 76.6% 74.3% 58.3%
2 days 10.7% 86.1% 79.2% 70.6%
3 days 18.2% 90.5% 81.8% 80.3%
1 week 53.2% 97.1% 93.6% 95.3%
2 weeks 80.9% 99.7% 98.3% 99.2%
3 weeks 88.7% 100% 99.4% 99.4%

durations from these variables. The LOS in rehabilitation
(median 23, IQR 15-48.5 days), MBI on admission
(median 34, IQR 17-47) and discharge (median 93, IQR
69-100) by impairment group have been reported previ-
ously.® There was no significant difference in the propor-
tion of patients with the various impairments from
Monash Health hospitals compared to those admitted
from other networks (P = 0.7). Because it has been
reported that patients can wait longer for admission
to standalone facilities than co-located rehabilitation
units,'® we also tested if there was a difference in the
waiting time for transfer to rehabilitation between the
two. The standalone unit had a significantly shorter
(x* = 5.1, P = 0.02) waiting time (median 1, IQR 0-3)
compared to the co-located unit (median 1, IQR 1-4).

The proportion of patients achieving the key processes
within specified time frames is shown in Table 2. Eighty
patients (22.2%) were assessed by the rehabilitation
assessment service and also deemed ready for transfer to
rehabilitation on the day of referral, 184 (51.1%) were
assessed and deemed ready within 1 day of referral and
222 patients (61.7%) within 2 days. Half the patients
spent 10.2% of their acute hospital admission waiting for
a rehabilitation bed, and a quarter of patients spent
24.4% of their acute admission waiting for a rehabilita-
tion bed. Overall, patients spent 12.0% (804/6682 days)
of their acute hospital LOS waiting for a rehabilitation
bed.

The results of the multiple linear regressions to deter-
mine the influence of variables on: (i) the time between
acute hospital admission and referral for rehabilitation;
(ii) time between deemed ready for rehabilitation and
transfer into rehabilitation; (iii) rehabilitation LOS and
iv) MBI at discharge from rehabilitation are shown in
Table 3. Younger age and cardiac, pulmonary or recondi-
tioning impairments were associated with a longer dura-
tion between acute hospital admission and referral for
rehabilitation. Younger age and other hospital network

1008

patients waited longer for admission to rehabilitation
after been deemed ready for transfer. The LOS in reha-
bilitation and disability at discharge from rehabilitation
was not influenced by the delay between deemed ready
for rehabilitation and subsequent transfer.

Discussion

Patients were typically seen promptly for assessment fol-
lowing referral for rehabilitation and most were ready for
transfer to rehabilitation on the day of assessment. The
longest processes were between acute hospital admission
and referral for assessment and waiting for transfer to
rehabilitation after being deemed ready for admission.
Our findings highlight opportunities for improvement
in patient flow for acute hospital inpatients with reha-
bilitation needs. These include the need for acute hospital
staff to commence the discharge planning for patients’
potentially needing rehabilitation much sooner and the
earlier involvement of rehabilitation in the management
of patients in acute hospital. These strategies should be
designed to shorten the time between admission into
acute hospital and rehabilitation referral. A case has been
made for a change to the model of care typically provided
by rehabilitation physicians in acute hospitals, from a
triage or gatekeeper model to a ‘pull’ model involving
shared care between rehabilitation and acute hospital
staff or an ‘inreach’ team from rehabilitation working in
an acute hospital.'"!'” These models involve the early
assessment of rehabilitation needs (even while patients
are not fully stable) by a multidisciplinary rehabilitation
team advising acute hospital staff so that patients receive
appropriate prevention of deconditioning and other
disability-related complications; therapy commensurate
with what patients can tolerate; earlier commencement
of discharge planning and re-directing patients to ambu-
latory rehabilitation programmes where available and
appropriate. This would have the potential to deliver

© 2013 The Authors
Internal Medicine Journal © 2013 Royal Australasian College of Physicians
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Table 3 Multiple linear backward selection stepwise regression coefficient, 95%Cl and P value of factors associated with (1) admission to referral time,

(2) ready for rehabilitation to transfer time, (3) rehabilitation LOS and (4) MBI at discharge*

Regression coefficient (95%Cl) P

Log-duration between acute hospital admission and referral for rehabilitation®

Age -0.01 (-0.2 - —0.006) t=-3.7,P<0.001
Cardiac, pulmonary or reconditioning 0.4 (0.2-0.7) t=3.2,P =002
Fracture -0.3(-0.5--0.2) t=-2.2,P=0.03
Arthroplasty -0.4 (-0.7 --0.1) t=-2.9,P=0.004
Constant 2.8(2.4-3.2) t=14.6,P <0.001

Log-duration between deemed ready for rehabilitation and transfer into rehabilitation*

Age —-0.01 (-0.02 - -0.003) t=-2.9, P =0.005
Monash Health Network -0.4 (-0.7 --0.02) =-2.01,P=0.04
Constant 1.7 (1.1-2.2) t=6.2, P<0.001
Log-LOS in rehabilitation®
Log-duration between deemed ready for rehabilitation and transfer into rehabilitation 0.1 (-0.01-0.2) t=1.8,P=0.08
ABI 0.4 (0.1-0.6) t=2.6,P=0.009
Age -0.01 (-0.02 = —0.005) t=-3.4,P=0.001
MBI admission to rehabilitation —-0.01 (-0.02 — -0.008) t=-5.9, P <0.001
Constant 4.6 (4.1-5.1) t=18.8, P <0.001
MBI at rehabilitation discharge"
Log-duration between deemed ready for rehabilitation and transfer into rehabilitation -0.8 (-4.3-2.6) t=-05P=06
MBI admission to rehabilitation 0.7 (0.6-0.8) t=13.5P<0.001
Age 0.2 (0.03-0.4) t=22,P=0.03
Constant 31.8 (18.6-45.0) t=4.9, P <0.001

*There were 14 cases with missing values excluded from the analysis. tAdjusted R*=0.11, P <0.001. +Adjusted R? = 0.04, P = 0.003. §Adjusted R?=0.22,
P <0.001. lIAdjusted R? = 0.42, P < 0.001. ABI, acquired brain injury (stroke, subarachnoid haemorrhage, traumatic brain injury); Cl, confidence interval;

LOS, length of stay; MBI, modified Barthels index.

major improvements in patient flow from acute hospital
to rehabilitation, reduce preventable complications that
result in patient harm and increase acute and rehabilita-
tion LOS''7, and would be amenable to formal testing in
a clinical trial.

Furthermore, there is also the potential to improve
patient flow for certain groups of acute hospital patients
needing inpatient rehabilitation (or subacute care) by
way of a more streamlined approach to admission, such
as a criterion-based transfer system. In this model,
patients meeting certain predetermined criteria would be
placed on the waiting list for transfer to subcute care
without needing to be assessed by rehabilitation, but
could be readily transferred back to acute hospital should
complications arise. This model could also be evaluated in
a formal clinical trial.

The key finding that a high proportion of patients was
ready for rehabilitation transfer after completion of the
rehabilitation assessment suggests an important potential
implication for improving efficiency in patient flow.
Patients could potentially be transferred to rehabilitation
if they were referred earlier in their acute hospital stay.
The speed by which the referral was attended to by the
rehabilitation service was not a major barrier in the
present study. In the experience of the authors who are
rehabilitation physicians (PWN, JHO), the delay between

© 2013 The Authors
Internal Medicine Journal © 2013 Royal Australasian College of Physicians

referral for rehabilitation and assessment has been
reported anecdotally by senior acute hospital clinical staff
and management to be excessive. Our findings and those
of Poulos suggest otherwise.”!?

The covariates in the regression models generally did
not account for much of the variation in the dependent
variables. However, this was an exploratory study which
was not powered adequately for this purpose. In the best
explained models, the LOS in rehabilitation and depend-
ency at discharge did not include the covariate duration
between deemed ready for rehabilitation and transfer
into rehabilitation.

It is important to emphasise that simply transferring all
patients who do not need acute care to any subacute bed
(i.e. either a rehabilitation or aged-care bed, irrespective
of whether this is appropriate) would only create ineffi-
ciencies in subacute care. Patients should ideally be trans-
ferred in a timely manner directly to the most appropriate
subacute bed for their needs (‘right patient, right ward,
right time, first time, every time’). The shorter waiting
time for transfer to rehabilitation for the standalone unit
is contrary to previous findings '¢, but the difference here
is of uncertain clinical significance.

The results of this study indicate that further work
is required to refine the list of potential key perfor-
mance indicators (KPI) for access to rehabilitation and
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benchmarks previously described.'* Rather than the
delay between referral for rehabilitation and assessment,
a more appropriate KPI suggested by our findings could
be the percentage of acute hospital LOS patients spent
waiting for transfer to rehabilitation after being deemed
ready. It is important to emphasise that KPI on their own
will not improve patient flow, but by focusing clinical and
management attention to addressing barriers, this has the
potential to improve poor processes.

Our findings also underscore that strategies to reduce
the barriers to discharge for rehabilitation inpatients
would also reduce waiting of acute hospital patients for
these beds.®

Another Australian study has also reported the waiting
time for acute hospital patients assessed as ready for
rehabilitation to be admitted — 67% were admitted
within 1 day and 77 % within 2 days,'® which was slightly
better than our results. A study in Canada reported a
relationship between shorter delays for transfer to reha-
bilitation and a shorter rehabilitation LOS.!” Our study
using regression analysis to adjust for confounding vari-
ables did not find such a relationship. Our findings
regarding the waiting for transfer to rehabilitation after
being deemed ready reinforce the previous reports of this
as a major problem,” 2

It has been proposed that an ideal occupancy in acute
hospitals is 85% — as a balance between unoccupied beds
and optimising patient flow.??' There have been no
studies into what is the ideal occupancy in subacute care.
The assumption in Monash Health, and as far as we know
in other rehabilitation and aged-care units around Aus-
tralia, is that 100% occupancy is appropriate. If there
were, however, rehabilitation and aged-care beds that
could be opened and closed as required (‘flex-beds’),
then this would be a cheaper and more clinically appro-
priate option than keeping patients unnecessarily in
acute hospitals. It is hypothesised that this would have a
marked positive influence on patient flow through the
hospital system.

Limitations and generalisability

Our findings should be treated with some caution.
Patients were sampled retrospectively from two reha-
bilitation units in the same network. There is also the
potential that there may have been changes in hospital
processes since the study was conducted that could
result in different delay findings currently. We acknowl-
edge that our results are not generalisable to private
rehabilitation hospitals or to sub-speciality rehabilitation
(e.g. spinal cord injury, amputee). Private rehabilitation
hospitals are more restrictive about who they admit —
tending to have less disabled patients and a shorter LOS
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compared to the public system.?? Our study sample was
younger than the patients typically admitted to other
rehabilitation units,?? in part because of the focus on
patients who were higher functioning pre-morbidly and
the existence of aged-care wards at the two sites for
those patients more appropriate for a slower stream or
geriatric rehabilitation programme. Similar findings by
Poulos™!? regarding waiting times for the key processes
suggest that our results may be generalisable to other
public rehabilitation units in Australia. Recent studies
highlighting inefficiencies in the Australian rehabilita-
tion system outline the reasons for this.!'"!> We believe
that there may also be generalisability of our results
to international settings, in particular, Canada'?
and Europe,’ where there are public-funded hospital
systems. It is important to emphasise that the principle
of measuring key processes in the patient journey as a
component of patient flow improvement is vital,'* and
that this approach is transferrable to many jurisdictions.
It is important to acknowledge that the concept of
‘ready for discharge’ is not a fixed construct. A patient
can be deemed ready by the rehabilitation assessment
service, the acute hospital referring unit, or a utilisation
review tool — a discussion of these different approaches
has been presented elsewhere.’Another limitation is
that we did not study the processes for those acute hos-
pital patients referred for rehabilitation, but whom were
able to be discharged directly into the community or
transferred to other settings.

Conclusion

Further study of process barriers for admission into inpa-
tient rehabilitation is required. Studies with a greater
number of participants and a broader range of variables
would allow adequate power for the assessment of major
contributors to the process barriers and reasons for
differences between impairment groups.

Policy-makers and health managers should consider
allocating more resources to process improvement
projects that optimise patient flow through the whole
hospital system instead of focusing on the emergency
department and acute hospitals. Hospital efficiency
cannot be optimised unless rehabilitation is better inte-
grated into the hospital system.
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4.3 Chapter 4: Summary

Patients were typically seen promptly for assessment following referral for rehabilitation and most were
ready for transfer to rehabilitation on the day of assessment. The longest processes were between acute
hospital admission and referral for assessment, and waiting for transfer to rehabilitation after being deemed

ready for admission.

Our findings highlight opportunities for improvement in patient flow for acute hospital inpatients with
rehabilitation needs. The key finding that a high proportion of patients were ready for transfer to
rehabilitation after completion of the rehabilitation assessment suggests that addressing this problem would
increase efficiency in patient flow. The results presented here are used in chapter 6 to develop the model of

rehabilitation patient LOS and inform the development of the hypothetical scenarios.
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5 CHAPTER FIVE: BARRIERS TO DISCHARGE
FROM INPATIENT REHABILITATION

“We are continually faced with great opportunities which are brilliantly

disguised as unsolvable problems”

Margaret Mead (1901 — 1978)
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5.2 Chapter 5: Introduction

This chapter describes a prospective study (n=360) of the prevalence and reasons for
barriers to discharge from inpatient rehabilitation. The study measured the resulting
additional days in hospital and also sought to determine whether the occurrence of a
discharge barrier or the extra unnecessary days in hospital were predicted by key

demographic or clinical variables.

The rational for this study was based on the results presented in chapter 3. These
included the finding that among key stakeholders a very high proportion had the
perception that there were moderate, severe or extreme problems with discharge
barriers for patients in rehabilitation. The study methodology used here included the
definition of discharge barrier and the classification system for these developed in
chapter 2, and was also informed by some of the KPIs presented in chapter 2. This
chapter deals with the fifth aim of this thesis, study the causes of barriers to discharge

from inpatient rehabilitation and their impact on the duration of hospital LOS.
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Chapter 5

A prospective multicentre study of barriers
to discharge from inpatient rehabilitation

he occurrence of “exit block”

from acute hospital to rehab-

ilitation has been noted, but
there has been little formal study of
discharge barriers in rehabilitation.!
Discharge barriers in rehabilitation
have an adverse impact “upstream”,
with flow-on effects that limit acute
hospital bed availability. A recent
study highlighted rehabilitation dis-
charge barriers as a major concern
among clinicians and hospital manag-
ers in Australia.® Identifying and
addressing these would be an impor-
tant opportunity for improving hospi-
tal efficiency.

The objectives of this study were:
1) to measure the proportion of reha-
bilitation patients with a discharge
barrier, 2) to record the causes of
discharge barriers, and their duration,
and 3) to determine whether any
demographic or clinical variables pre-
dicted the discharge barriers or the
number of additional days in hospital.

Study design and setting

We conducted a prospective open
cohort study of consecutive patients
admitted for inpatient rehabilitation
into two acute “fast stream” rehabili-
tation units (South 4, Kingston Cen-
tre, and South West 2, Dandenong
Hospital) in Southern Health, the
largest public hospital network in Vic-
toria. At Kingston Centre, the study
commenced on 1 January 2008, while
at Dandenong Hospital, the study
commenced on 1 March 2008 (the
starting dates were different because
of the logistics involved in running
the study).

The two units had a total of 48
inpatient beds for managing a range
of neurological conditions (eg,
acquired brain injury such as stroke,
subarachnoid haemorrhage and trau-
matic brain injury, and other condi-
tions), orthopaedic conditions (eg,
arthroplasty and lower limb fractures,
typically from falls — very rarely from
motor vehicle accidents) and decon-

Obijectives: To assess the prevalence of and reasons for barriers to discharge
from inpatient rehabilitation, to measure the resulting additional days in
hospital, and to determine if these were predicted by key demographic or clinical

variables.

Design, setting and participants: Prospective open cohort study of 360
patients admitted into two inpatient rehabilitation units in Melbourne over an
8-month and a 10-month period in 2008.

Main outcome measures: Occurrence of discharge barriers, their causes and
the duration of unnecessary hospitalisation.

Results: There were 360 patients in the study sample, 186 were female (51.7%),
and mean age was 58.4 years. Fifty-nine (16.4%) patients had a discharge
barrier. The most frequent causes of discharge barriers were patients being non-
weight bearing after lower limb fracture, family deliberations about discharge
planning, waiting for home modifications and waiting for accommodation.
Patients with acquired brain damage and lower limb fracture were the
impairment groups most likely to experience a discharge barrier. Over the study
period, 21.0% (3152/14 976) of all bed-days were occupied by patients deemed
to have a discharge barrier. Regression analysis showed that age, sex,
impairment group and dependency level on admission all influenced the
occurrence of a discharge barrier. Although regression analysis showed that
dependency on admission and age group were significant predictors of
additional days in hospital resulting from discharge barriers (P = 0.006),

these variables explained only 11% of the additional bed-days.

Conclusion: Barriers to discharge from inpatient rehabilitation are common and
substantial, and they represent an important opportunity for improvement.

ditioning after severe and acute ill-
nesses, including cardiac and
pulmonary conditions.

The rehabilitation units provide
therapy (typically 2-3 hours a day) for
patients with moderate to severe dis-
ability who cannot be discharged
directly to their home from acute hos-
pital care, and who require an inter-
disciplinary inpatient rehabilitation
program. Patients are admitted for
rehabilitation after any necessary
acute medical or surgical treatments
are completed, and when they are
deemed stable by both the acute hos-
pital staff and the rehabilitation
assessment service.

Participants

We included all patients admitted
from the two project commencement
dates to 31 October 2008. Patients
who remained in hospital beyond 31
October 2008 were monitored until
discharge. Any patients who were
transferred back to an acute hospital
for elective or emergency treatment
during the course of their rehabilita-

© Copyright 2013 The Medical Journal of Australia. Reproduced with permission
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tion and who were subsequently
readmitted back into rehabilitation
were considered as continuing their
initial admission, rather than start-
ing a separate admission. Patients
were excluded if their admission was
elective from the community or if
they were discharged on the day of
admission.

Discharge decisions were made
with the involvement of the patient
and their family. The treating team
strived for the shortest length of stay
(LOS) that would allow patients to be
discharged to the least restrictive
environment (always aiming for the
previous accommodation) with the
necessary care, equipment and home
modifications for a safe discharge.

Variables

We recorded the following data for
each patient: principal impairment
necessitating rehabilitation, date of
birth, date of admission, sex, rehab-
ilitation LOS (excluding any days
transferred back to acute hospital),
and the patient’s level of dependency
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1 Classification of the causes of discharge barriers*! in a sample of 360 rehabilitation inpatients, proportion of patients affected by each type of
discharge barrier and associated additional unnecessary days in hospital*

Median (IQR)
Patients Additional additional
with discharge unnecessary unnecessary
Causes of discharge barriers’ barrier daysin hospital days in hospital
Non-weight-bearing: Patient non-weight-bearing after lower limb fracture(s). No longer needing inpatient 20 (5.6%) 1390 (44.1%) 43.5 (34.5-75.5)
rehabilitation therapy because of lack of benefit in improving function in mobility and transfers. Team
recommends maintenance therapy until able to increase weight-bearing; however, no alternative setting of care
available, and patient unable to return to the community.
Family: Negotiations and discussions with family members regarding discharge planning issues that delay 13 (3.6%) 4009 (13.0%) 24 (13-31)
discharge processes. In particular, but not limited to, whether family will provide care for the patient or whether
the patient will be discharged to a care facility.
Accommodation: Patient has no available suitable accommodation options. 12 (3.3%) 287 (9.1%) 16.5 (10.5-37)
Home modifications: Patient waiting for home modifications that are essential to ensure safe access and care at 9 (2.5%) 713 (22.6%) 34 (16-132)
home after discharge. Includes funding and completion of modifications.
Long-term and supported care or services and equipment assessment/approval: Patient referred to a service or 7 (1.9%) 78 (2.5%) 12 (6-15)
organisation for confirmation of appropriateness and necessity of supported care (nursing home or hostel) or
long-term services or equipment. Includes waiting for the assessment; determination of level of care or range of
services and equipment; related paperwork; and where relevant, confirmation that no option available for
alternative care, where this process is required.”
Ambulatory rehabilitation: Patient waiting for assessment and/or availability of ambulatory rehabilitation
services and no longer needing intensity of inpatient rehabilitation, but the team feels patient is not able to be
discharged until ambulatory rehabilitation is confirmed and available.
Southern Health network 7 (1.9%) 53 (1.7%) 7 (5-10)
Other health networks 1(0.3%) 4 (0.1%) 4 (na)
Carer funding: Patient waiting for funding for carers to ensure safe care after discharge. 6 (1.7%) 479 (15.2%) 93 (6-135)
Carer recruiting and training: Waiting for recruiting and training of carers to ensure safe care after discharge. 5 (1.4%) 118 (3.7%) 15 (12-30)
Equipment: Delay waiting for necessary equipment to be available, after specific equipment needs have been 4 (1.1%) 240 (7.6%) 45 (10-110)
identified and prescribed, that is essential to ensure safe care after discharge. Includes funding and supply of
equipment.
Specialist review: Patient requires medical or surgical review to determine critical changes in his/her 4 (1.1%) 46 (1.5%) 9 (1-22)
management deemed necessary to delay discharge planning process.
Alternative setting of care: Waiting for high-level (nursing home) or low-level (hostel, supported residential
service) residential care accommodation to be available.
High-level care accommodation 3(0.8%) 108 (3.4%) 26 (10-72)
Low-level care accommodation 2 (0.6%) 34 (11%) 17 (16—18)
Occupational therapy home assessment: Patient no longer needs inpatient rehabilitation, but home visit not yet 2 (0.6%) 21 (0.7%) 10.5 (7-14)
conducted and believed to be necessary before discharge to confirm and optimise safe access and internal
environment.
Guardian/power of attorney appointment: Application made for determining power of attorney or guardian for 2 (0.6%) 62 (2.0%) 31(14-48)
making a decision that is blocking discharge planning, and patient not competent and no nominated person
existing. Also includes subsequent delay in decisions being made by nominated guardian regarding discharge
planning.?
Competency assessment: Patient requires neuropsychology assessment for competency in decision making 1(0.3%) 10 (0.3%) 10 (na)
before proceeding with discharge options.
Other causes 1(0.3%) 13 (0.4%) 13 (na)

IQR = interquartile range. na = not applicable.

* A discharge barrier is considered to occur when the treating team believes that there are no longer any additional goals of therapy or treatment that require inpatient rehabilitation, and
yet the patient is unable to be discharged. In applying this definition the following assumptions are made: 1) the patient’s activity limitations, body functions and structures dysfunction
have been addressed to an adequate degree, including safety considerations, such that it is no longer necessary to continue rehabilitation in an inpatient setting, and 2) environmental
barriers and facilitators for discharge have been optimised within the limit of readily available resources.®  Definitions reproduced exactly as in New et al.” $ The totals for patients with
adischarge barrier and additional days in hospital are greater than 100% in this table because of multiple barriers existing simultaneously for some patients. ¢ Includes Aged Care
Assessment Service. 94 Includes application made to the Victorian Civil and Administrative Tribunal. *

in self-care, continence and mobility
at the time of admission and dis-
charge using the Modified Barthel
Index (MBI).* The MBI provides a
scale from 0 to 100, with 0=total
incapacity and 100 =independent.
The main outcome variables were the
occurrence of a discharge barrier, its
cause(s), and the number of addi-
tional unnecessary days in hospital
resulting from the discharge barrier
(from the onset of the barrier until
resolution). When multiple discharge
barriers occurred simultaneously, any

overlapping days were eliminated
from the regression analysis and total
unnecessary days in hospital were
reported. The definition of a discharge
barrier and classification of causes
(Box 1) were based on our recently
published work.®

Data sources

The occurrence of a discharge barrier,
the cause(s), and date of onset or
resolution were noted during the
twice-weekly ward rounds and con-
firmed at weekly team meetings. Data

© Copyright 2013 The Medical Journal of Australia. Reproduced with permission

analysis was performed using Stata 11
for Windows (StataCorp).

Statistical methods

For variables that were normally dis-
tributed (eg, age), the mean and
standard deviation were calculated.
For continuous variables that were
not normally distributed (eg, LOS),
the median and interquartile range
(IQR) were reported. The relationship
between the occurrence of a dis-
charge barrier and categorical varia-
bles was calculated using the x* test.
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2 Key impairment groups, patient age, level of dependency and proportion of patients with a discharge barrier in a sample of 360 rehabilitation

inpatients
Median MBI
dependency Median MBI Patients Odds ratio of
score on dependencyscore with a discharge discharge Mean additional

Key impairment Meanage* admission’ ondischarge¥ barrier® (%) barrier® Median length unnecessary days
group Patients (SD) (IQR) (IQR) 95% CI (95% Cl) x> P ofstay** (IQR) inhospital!t (IQR)
Stroke, SAH or 64 (17.8%) 55.2 (14.4) 17 (1-36) 75.5 (25-100) 12 (20.3%) 1 = = 41 (16-100) 33 (27-93)
TBI# 11.0%-32.8%
Other neurological 47(13.0%) 492 (16.0) 28 (16—45) 89 (57-99) 5 (8.5%) 05(0.2-15) 17 02 30 (19-50) 14 (7-28)

2.8%-18.7%
Lower limb 55(15.3%) 64.2(9.8) 38 (26-49) 94 (82-99) 3 (5.1%) 0.2(0.06-09) 49 0.03 17 (13-21) 14 (4-34)
arthroplasty 1.1%-14.1%
Lower limb 60(16.7%) 58.8 (15.6)  35(19.5-49) 91.5(70-99) 18 (30.5%) 1.8(0.8-42) 20 0.2 285(175-54) 42 (16-70)
fracture 19.2%-43.9%
Other musculo- 45(12.5%) 57.0 (14.8) 39 (20-47) 94 (79-100) 7 (11.9%) 0.8(0.3-22) 02 06 22 (14-31) 39 (8-73)
skeletal 4.9%-22.9%
Cardiac or 64 (17.8%) 64.0 (13.2) 36 (23-48) 97 (72.5-100) 8 (13.6%) 0.6 (0.2-1.6) 11 03 20 (15-33) 23 (8.5-65.5
pulmonary debility 6.0%-25.0%
Other 25 (6.9%) 58.0 (16.6) 34 (13-45) 99.5 (89-100) 6 (10.2%) 1.5(0.5-47) 05 0.5 27 (21-52) 19 (15-27)

3.8%-20.8%
Total 360(100%) 58.4 (15.0) 34 (17-47) 93 (69-100) 59 (100%) = = = 23 (15-48.5) 34 (14-58.5)

IQR = interquartile range. MBI = Modified Barthel Index. na = not applicable. SAH = subarachnoid haemorrhage. TBI = traumatic brain injury.
*F=12;P=0.2.142=30.8;P<0.001. 4% =14.0; P= 0.03. $4%=17.0; P = 0.0009. 9 Test of homogeneity 2 =17.0; P = 0.01. **42=34.0; P < 0.001. 11 * = 4.7; P = 0.6. 11 Reference category. ¢
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The relationship between normally
distributed outcomes was calculated
using the Student t test, or the
Kruskal-Wallis test for data that were
not normally distributed.

We calculated odds ratios for the
occurrence of a discharge barrier for
the different impairment groups. The
influence of patients’ age at the time
of admission, sex, impairment and
the admission MBI on the occurrence
of a discharge barrier and the total
number of unnecessary days in hos-
pital was assessed using multivaria-
ble logistic and linear regressions
(backwards inclusion), respectively.
The duration of unnecessary hospi-
talisation was log-transformed to
facilitate parametric analysis. Age
was categorised into three groups
(<50 years, 50-64 years and =65
years) corresponding to different
age-based criteria for access to pro-
grams or services available to
patients on discharge.

P values of less than 0.05 were
deemed statistically significant. The
project was approved by the Southern
Health Human Research Ethics Com-
mittee and Monash University
Human Research Ethics Committee.

There were 372 patients admitted
during the study period, but 12 were
excluded (10 had elective admissions
from the community and two were

discharged on the day of admission),
leaving 360 patients in the analysis.
There were 186 females (51.7%) and
174 males (48.3%), ranging in age
from 16 years to 93 years.

Overall, 59 (16.4%; 95% CI, 12.7%—
20.6%) patients had a discharge bar-
rier. There was no apparent difference
between the participating units and
the occurrence of discharge barriers
(=15, P=0.2). Box 2 shows the
proportion of patients in different
impairment groups, their ages, their
LOS, their MBI on admission and
discharge, and the proportion with a
discharge barrier. The impairment
groups most likely to have a discharge
barrier were patients with stroke, sub-
arachnoid haemorrhage or traumatic
brain injury, and those with lower
limb fractures. Among patients with a
discharge barrier, 35 had one barrier,
15 had two barriers and nine patients
had three or more barriers.

Over the study period 21.0% (3152/
14 976) of all bed-days were occupied
by patients who were deemed to be
clinically ready for discharge from
rehabilitation but had a discharge bar-
rier. Twenty-five per cent of patients
with a discharge barrier spent more
than an additional 2 months in rehab-
ilitation, and nine patients had more
than 100 additional unnecessary days
of hospitalisation (maximum 322 days).
The median LOS (58 days; IQR, 32—
131) for patients with a discharge bar-
rier was significantly greater (H=47;

B /%Jstralia. Reproduced with permission

P<0.001) than that of patients who
did not have a discharge barrier
(median LOS, 21 days; IQR, 14-34).
The causes of discharge barriers
and the resulting additional days in
hospital are shown in Box 1. The
most common causes of a discharge
barrier were patients being non-
weight bearing after lower limb frac-
ture, family deliberations about dis-
charge planning, waiting for home
modifications and waiting for accom-
modation. The reasons accounting
for the greatest number of additional
hospital days were patients being
non-weight bearing, home modifica-
tions, carer funding, family negotia-
tions, accommodation and equip-
ment necessary for discharge.
Multivariable logistic regression
analysis showed that younger
patients (< 50 years) had significantly
greater odds of a discharge barrier
than the older group (=65 years).
Males had significantly greater odds
of a discharge barrier than females.
Those with lower limb fracture had
higher odds compared with those
who had a stroke, subarachnoid
haemorrhage or traumatic brain
injury, and the odds were reduced
significantly with lesser dependency
on admission (Box 3). Linear regres-
sion assessing the variables predict-
ing the number of additional days in
hospital showed that being in the
younger age group and having
greater dependency on admission
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3 Multivariable logistic regression for the occurrence of a discharge barrier in a

sample of 360 rehabilitation inpatients

Barrier Odds ratio (95% ClI) z P

Age group
<50 years 1.0* -15 0.1
51-64 years 0.57 (0.28-1.19) -30 0.003
= 65 years 0.30 (0.13-0.66)

Sex
Male 1.0%* -28 0.006
Female 0.41(0.21-0.77)

Impairment
Stroke, SAH or TBI 1.0%* -09 0.4
Other neurological 0.60 (0.18-1.95) 0.6 05
Lower limb arthroplasty 0.64 (0.16—-2.59) 2.6 0.008
Lower limb fracture 3.65 (1.40-9.54) 0.4 07
Musculoskeletal — other 1.25(0.41-3.84) 0.4 0.7
Cardiac or pulmonary debility 1.23 (0.42-3.55) 1.6 0.1

Other 2.72 (0.79-9.44)

Modified Barthels Index on admission 0.97 (0.95-0.99) -34 0.001

SAH = subarachnoid haemorrhage. TBI = traumatic brain injury.

* Reference group. *

4 Approaches to consider when developing strategies to resolve discharge barriers

for rehabilitation patients

Identifying locus of control over the barrier: internal (rehabilitation team or hospital
organisation) or external (other hospital networks, state or federal government)?
Assessing preventability of the barrier: preventable, potentially preventable or non-

preventable

Setting priorities in resolving barriers: identifying barriers with the most common
causes, those with the greatest contribution to unnecessary hospitalisation, those

that are easiest to resolve.

were significant predictors
(P<0.001), but these explained only
11% of the additional days.

We have shown that many rehabilita-
tion patients are in hospital unneces-
sarily. Patients aged less than 65 years,
males, those with lower limb fractures
who are non-weight bearing, or those
with a brain impairment were more
likely to have a discharge barrier. The
number of unnecessary bed-days
“blocked” by these patients is sub-
stantial and represents a significant
waste of health care resources. How-
ever, a model predicting the number
of unnecessary days explained only a
small proportion of the total addi-
tional unnecessary days in hospital.
We believe the reason that younger
patients are more likely to have a
discharge barrier is because older
patients have more access to services
and care options in the community
(eg, the Transition Care Program and
high-level care). More investigation is
needed into why males are more

*

likely to experience a discharge bar-
rier, but this could be related to lack of
social supports or other factors.
Efficient patient flow is a major
challenge confronting the hospital
system/’ which will become more
pressing with population ageing and
increasing chronic disease and disa-
bility.”® Most attention to date has
been focused on the emergency
department’ ™ or acute hospitals.'>
No previous studies of discharge bar-
riers in rehabilitation have been iden-
tified. In acute hospital general
medical patients, the proportion of
unnecessary bed-days in the United
States'® and Australia'® has been
found to be 14%, which is similar to
our results. Others have noted that
access to disability-related equipment
often does not meet the needs of
pa’ciemts,]4 as we found here, but the
impact of this on rehabilitation LOS
has not previously been measured.
When patients are in hospital
longer than required for medical rea-
sons, there are a number of potential
adverse outcomes. Patients or their
families can develop adverse emo-

© Copyright 2013 The Medical Journal of Australia. Reproduced with permission

tional reactions. Further, the addi-
tional hospitalisation places the
patient at risk of iatrogenic complica-
tions, including medication errors,
nosocomial infections and falls. It has
been reported that each additional
day in hospital increases the risk of a
documented adverse event by 6%.%
Rehabilitation is often seen as sepa-
rate from the acute hospital system.”
Although it has been acknowledged
that access to rehabilitation is vital for
efficient hospital patient flow,>!® a
coordinated and holistic view of bed
access and patient flow across the
whole hospital spectrum has not been
present in health care planning and
systems change processes to date.

What are the potential solutions for
reducing discharge barriers?

Discharge barriers are complex phe-
nomena, and there are multiple
potential approaches to resolving
them. Although not all discharge bar-
riers are preventable, many are.
Approaches to consider when resolv-
ing discharge barriers are shown in
Box 4.

Suboptimal implementation of fed-
eral-state funding agreements and
policies, as well as state-based fund-
ing and policies involving aged care,
disability, welfare and housing con-
tribute to discharge barriers. At the
local level, senior hospital clinical or
executive staff can help by resolving
internal organisational barriers where
this is beyond the ability of the
patient’s treating team, and by bring-
ing external barriers to the attention
of the relevant organisation or gov-
ernment department.

Establishing and communicating
the patient’s estimated date of dis-
charge and expected destination
within a week of admission is one
strategy that can potentially help pre-
vent barriers arising from family
negotiations. Family negotiations
around discharge could also be
improved through staff training and
increased access to social work and
psychological resources. Different
models of inpatient rehabilitation
could be developed with the involve-
ment of relevant government depart-
ments in planning and designing
appropriately resourced and flexible
models of supportive accommoda-
tion, which may be either transitional
or permanent. For example, patients
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who are non-weight bearing after
lower limb fracture could be provided
with lower-cost interim care, where
they can also receive maintenance
therapy until they are able to start
bearing weight, while patients with
disabilities who are in hospital should
be provided with improved access to
suitable permanent accommodation.
Making the Transition Care Program!”
accessible to patients aged less than
65 years would be one potential solu-
tion. Improved and timely access to
resources for home modification,
equipment and carers would go a long
way towards resolving discharge bar-
riers. The proposed National Disabil-
ity Insurance Scheme could solve
some of these problems by providing
greater and timelier funding than is
currently available.!®

Limitations and generalisability

The findings of this study should be
treated with some caution because
patients were sampled for a limited
period in two hospitals. However,
there were no differences in discharge
barriers between the units, suggesting
that these problems are unlikely to
have resulted from issues within a
particular unit. In addition, periodic
audits of the occurrence and causes of
discharge barriers performed since
this project was completed have
shown that the problems with dis-
charge barriers remain. Also, it could
be argued that there was subjectivity
involved in identifying when a dis-
charge barrier occurred and in meas-
uring its duration. This was
minimised by having senior rehabili-
tation team members make consen-
sus decisions about the occurrence
and duration of a barrier using an
agreed definition of a discharge bar-
rier and categories of causes (Box 1) N

We acknowledge that our findings
would not be generalisable to private
rehabilitation hospitals. Private
rehabilitation units are able to be
more selective about the patients they
admit — tending to have less disabled
patients and a shorter LOS compared
with rehabilitation units in the public
system.19 We believe, however, that
our results are likely to be generalisa-
ble to other public rehabilitation units
in Australia. Recent articles in the
Journal highlight resource limitations

that cause problems with rehabilita-
tion patient discharge as an Australia-
wide problem.>® We believe that our
results may also be generalisable to
international settings. In particular,
our findings may be relevant to Can-
ada and Europe, where there are pub-
licly funded hospital systems and
challenges with access to adequate
social supports and discharge
resources, and to other countries with
a capped funding scheme (as opposed
to fee-per-service funding models of
hospital care).

Implications for future practice
and research

More in-depth study of discharge bar-
riers in inpatient rehabilitation is
required, including in specialty set-
tings (eg, rehabilitation for patients
who are amputees or for patients with
a spinal cord injury). Studies with
increased numbers of participants and
a broader range of measurements
would allow adequate power to assess
the patterns of different barriers in
specific impairment groups, the pre-
dictors of specific discharge barriers
and the interaction between barriers.
Policymakers and health managers
should consider putting more
resources into resolving inefficiencies
in patient flow through the whole
hospital system, not just focusing on
the emergency department and acute
hospitals. Hospital efficiency cannot
be optimised unless rehabilitation is
better integrated into the improve-
ment process. Our findings strongly
suggest that consideration should be
given to directing some of the recently
proposed health reform funding for
rehabilitation beds™ into programs
and strategies to address rehabilita-
tion discharge barriers. It is possible
that this would be more cost-effective
than building and staffing all the pro-
posed rehabilitation inpatient beds.
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5.3 Chapter 5: Summary

This chapter has shown that many patients in rehabilitation hospitals are there

unnecessarily and this results in a large number of extra days in hospital.

Efficient patient flow is a major challenge confronting the hospital system, as outlined in
chapter 1, and this will become more pressing with population ageing and increasing

chronic disease and disability.

No previous study of discharge barriers in rehabilitation has been identified.

Discharge barriers are complex phenomena, and there are multiple potential

approaches to reducing their impact.

Policymakers and health managers should consider allocating more resources into
resolving inefficiencies in patient flow through the whole hospital system, not just
focusing on the emergency department and acute hospitals. Hospital efficiency cannot
be optimised unless rehabilitation is better integrated into the improvement of the total

patient care process.

The results presented here are used in chapter 6 to develop a model of rehabilitation

patient LOS and inform the development of the hypothetical scenarios.
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6 CHAPTER SIX: COMPUTER SIMULATION OF
IMPROVEMENTS IN THE HOSPITAL LENGTH
OF STAY FOR REHABILITATION PATIENTS

“Prediction is very difficult, especially if it’s about the future.”

Neils Bohr (1885 — 1962)
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6.2 Chapter 6: Introduction

This chapter describes the development of a computer model that that simulates
rehabilitation patient flow. The model is used to calculate the impact on acute hospital
and inpatient rehabilitation LOS from a number of hypothetical scenarios that simulate
alternative care pathways. The scenarios incorporate the major process delays for
transfer from acute hospital to rehabilitation, detailed in chapter 4, and the barriers to
discharge from rehabilitation reported in chapter 5. The content of this chapter
addresses the sixth, and final aim of this thesis, development a computer model that
simulates rehabilitation patient flow and the use of this to simulate alternate care

pathways that address barriers to patient flow.

The scenarios that are modelled and the potential reduction in hospital LOS will be
useful to clinicians, hospital management, process improvement project leaders,
governments and other funders involved in the development of alternative models of
patient care, especially those concerned with timely quality care and optimising patient

flow.

Computer simulation

Operations research is a specialised discipline that uses advanced analytic methods,
such as mathematical and simulation modelling, statistical analysis, and mathematical
optimization, to derive optimal solutions to complex decision-making problems. It has the

potential to play an important role in health care, including optimizing patient flow. 10913

Simulation is a field that has enormous potential to help improve many aspects of health
systems operation, and its full potential is yet to be explored. The scope of simulation in
healthcare includes: clinical situations, such behaviour of diseases; operational,

managerial and educational aspects. *** In these areas, simulation can be used for
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decision support, training, quality and process improvement, and to model the
complexity of health care.

Computer simulation can be used to solve problems when it is not possible or practical
to experiment using real objects. Scenarios can be replicated and parameters altered to
assess the impact in ways that are not otherwise possible or practical due to constraints

in time, finances, environment, training or equipment. ***

There are a number of methodologies used in healthcare simulation modelling, including
discrete event modelling, system dynamics, agent-based modelling (ABM) and hybrid
methods. % *° Health care system functioning can be described in terms of its quality,
costs and access — simulation can then be used to assess the potential impact of
systems changes that take into consideration these aspects in a virtual setting. Detailed

explanations about simulation modelling in healthcare can be found elsewhere. 1*41°

The process of computer simulation model development assumes a degree of
abstraction, where details felt to be less relevant are omitted — a model is always less
complex than the original system. *** Models of complex systems are intended to be an
approximation and simplification of the actual system to assist in examining potential
outcomes from alteration in the behaviour of the models’ key components. Formulas that
are useful for describing static relationships between variables are not appropriate for
dynamic relationships in complex systems, which is where simulation modelling is
appropriate. Models use a set of rules to describe how a system moves from one state

to another.

The principles model development, which were followed in this project, include the
following: a) formulate the problem, b) review collected information, c) establish

assumptions, d) program the model, e) test if the model is valid, and f) refine the model.

73



Chapter 6

Further details about the computer simulation design in general and the development of
the model used in this project are given in the manuscript that forms the core of this

chapter.
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Objective: To estimate the potential improvement in acute
and rehabilitation hospital length of stay for rehabilitation
patients from hypothetical scenarios that address barriers
to patient flow.

Design: Data about the duration of key processes for pa-
tients (n=360) admitted to acute hospitals and subsequently
transferred to inpatient rehabilitation in 2 wards in Mel-
bourne, Australia were used to develop a computer simula-
tion model.

Subjects: Simulated patients.

Methods: A computer model of length of stay was developed,
validation checks performed and alternate care pathways
simulated.

Results: Almost all scenarios resulted in significant changes
in the length of stay compared with baseline. The effect size
for the changes was typically small to medium. The duration
of the rehabilitation discharge barriers showed significant
changes in all hypothetical scenarios. The effect size was
smaller when changes were made to a single barrier, but
larger when multiple barriers were changed simultaneously.
Conclusion: Health system modelling can provide informa-
tion regarding potential improvements in length of stay from
addressing barriers to patient flow affecting rehabilitation
patients. This can inform reforms to models of care and as-
sist with cost benefit analyses.
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INTRODUCTION

Addressing the challenge of increasing demand for hospital
services is a global problem (1-4). It is vital that the flow of
rehabilitation patients is considered as part of dealing with
this challenge (5, 6). The whole healthcare system needs to
be considered when optimizing patient flow because focusing
on only 1 hospital setting, either acute or rehabilitation, will
miss crucial bottlenecks. Relatively little attention, however,
has been given to studying access barriers for acute hospital
patients waiting for inpatient rehabilitation, or discharge bar-
riers for rehabilitation inpatients after they are deemed to no
longer require inpatient rehabilitation, despite reports indicat-
ing problems in these areas (6—13).

There are important reasons for addressing the lack of
research on rehabilitation patient flow. These include the in-
creased risk of iatrogenic complications arising from patients
being in hospital unnecessarily (14); the poorer outcomes for
patients who wait longer for rehabilitation (7, 15); the finan-
cial waste associated with the inefficient use of healthcare
resources; and the flow-on effect of reduced access to beds
in 1 setting impacting adversely on patient flow through the
continuum of hospital care.

Computer simulation can be used to solve problems when it
is not possible or practical to experiment using real subjects.
Scenarios can be replicated and parameters altered to assess
the impact in ways that are not otherwise possible or practi-
cal due to constraints in time, finances, environment, training
or equipment (16). The process of developing a computer
model for simulation assumes a degree of abstraction, where
details felt to be less relevant are omitted. A computer model
is always less complex than the original system (16). Simula-
tion of patient flow through the hospital system can be used
to illustrate the potential changes in length of stay (LOS) due
to alterations in care processes (17, 18).

The aim of this project was to develop a computer simulation
model of patients who are admitted to an acute hospital and
subsequently transferred to inpatient rehabilitation. The objec-
tive was to use this model to estimate the potential changes

J Rehabil Med 47
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in acute and rehabilitation hospital LOS from a number of
hypothetical scenarios that simulate alternate care pathways
for patients transferring from acute hospital to rehabilitation
and from hypothetical changes to the barriers to discharge from
rehabilitation. The information on potential LOS changes pre-
sented here will be useful to clinicians, hospital management,
process improvement project leaders, governments and other
funders involved in the development of alternative models of
patient care, particularly those concerned with timely quality
care and optimizing patient flow.

METHODS
Simulation design

A computer model was developed using established principles (19-21)
to simulate the various stages of the patient journey from acute hos-
pital admission to inpatient rehabilitation and subsequent discharge.

Agent-based modelling (ABM) was used for simulating patient
flow (21-23). ABM uses state transitions, where agents (in this case
patients) are represented in a state diagram at various stages of care
(21), for example in an acute or rehabilitation hospital. Nested within
the state diagram are various treatment or wait states (e.g. the period
of active rehabilitation or waiting for home modifications to be com-
pleted before discharge can occur). The patients move from one state
to the next in a stochastic process (http://statprob.com/encyclopedia/
StochasticProcesses.html); that is, one whose behaviour is non-
deterministic. In other words, the time patients spend in each state is
not a fixed period that can be defined by an equation, but is a random
process with indeterminacy. The duration patients spend in each state

Q Start

has a distinct probability distribution. The probability distribution of
an event is the list of probabilities associated with each of its possible
values. Fig. 1 shows the state diagram used in the model.

Compared with alternative computer modelling methods, such as
discrete event or system dynamics (16, 20), ABM offers numerous
advantages. We were not modelling queues for a single scenario, but
multiple sequential processes, including nested states (i.e. states within
states, such as the various process barriers that occur within acute hos-
pital admission), which the other methods do not handle as easily. The
capture of patient movement between transitions and waiting time in
each state is also better suited to ABM than other modelling methods.

The model structure was based on our previous studies of process
barriers for acute hospital patients admitted to rehabilitation (13)
and barriers to discharge from rehabilitation (12). The definition of
barrier to rehabilitation discharge used was that “a discharge barrier
is considered to occur when the treating team believes that there are
no longer any goals of therapy or treatment that require inpatient
rehabilitation, and yet the patient is unable to be discharged” (24). In
our previous studies data were collected on 360 consecutive patients
admitted for inpatient rehabilitation into 2 wards in the largest public
hospital Network in Victoria, Australia, which provides healthcare
to more than 1 million people living in the southeast of Melbourne.
Time in the model states was based on this previous data. The states
in the model were as follows: between admission to acute hospital
and referral for rehabilitation; between referral for rehabilitation and
rehabilitation assessment completed; between assessment and patient
deemed ready for transfer to rehabilitation; between ready for transfer
from acute hospital to rehabilitation and admission into rehabilitation;
between admission into rehabilitation and ready for discharge from
rehabilitation; between ready for discharge from rehabilitation and
actual discharge (Fig. 1). The states reflect sequential non-overlapping
processes that each patient passes through in their journey from acute
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Fig. 1. State diagram used in the model indicating the acute hospital process barriers and rehabilitation discharge barriers.
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hospital admission until discharge from inpatient rehabilitation. In an
earlier study information was collected regarding the occurrence of
any rehabilitation discharge barrier, the cause(s), and the number of
additional days in hospital arising as a consequence (12). These barriers
were also included in the simulation model (Fig. 1).

The duration of each state in our model was stochastically modelled
using Pert probability distributions, which require only the minimum,
modal and maximum values (20). This approach offers numerous ad-
vantages compared with alternative methods for generating probability
distributions. A major practical advantage is the simplicity and intuitive
nature for setting the parameters that determine the probability distribu-
tion. In addition, the Pert distribution is continuous but bounded on both
sides. We confirmed that the probability distribution for the duration
of the key processes between acute hospital admission and transfer to
rehabilitation and duration of rehabilitation LOS and rehabilitation
discharge barriers in our previous studies could be approximated using
the Pert method. Our previously collected data were used as the basis
for generating the parameters (minimum, mode and maximum) for each
of the Pert distributions used in the baseline simulation model. In a few
instances the data in our observed distribution were uniform, that is, there
was no single modal value. In these instances the data were descretized
by plotting a histogram that allowed a modal value to be obtained.

Our previously developedaclassifictio of discharge barriers has
15 categories (24) but in order to simplify the model we collapsed
these into 7 barrier states. Non-weight bearing, family negotiations,
and accommodation were used in the model as per the classification
system. Those barriers with infrequent occurrences (occupational
therapy home assessment, competency assessment, specialist review,
waiting for ambulatory rehabilitation, guardian/power of attorney
appointment) were collapsed into an “other” group. Categories of
related problems were combined from the remaining barriera. Equip-
ment and home modifictims were merged in the model as these are

Computer simulation of rehabilitation length of stay 405

both related to overcoming physical barriers and are either self-funded
by patients or paid through insurance. Assessment and approval of
long-term supported care was combined with the time waiting for an
alternative setting of care (typically a nursing home). Carer funding
was combined with carer recruitment and training (Fig. 1).

In our previous study of inpatient rehabilitation discharge barri-
ers numerous patients had sequential barriers to discharge (12). We
designed the model to simulate the occurrence of these sequential
barriers in a way that mirrored those observed as closely as possible.
In our study a small number of patients had multiple discharge barri-
ers simultaneously. In the model patients could only be in 1 state at a
time, which was dealt with in the model by allocating the overlapping
time proportionally to each state (i.e. discharge barrier).

We did not directly include in the model the number of available beds
as a resource for 2 reasons. Firstly, the data from our prior studies did
not include information on non-rehabilitation patients admitted into
rehabilitation beds or rehabilitation patients admitted into other beds
(e.g. aged-care wards) (12, 13). Secondly, for the model to be genera-
lizable, access was better represented as a time delay. It is important
to note, however, that the problem of rehabilitation bed availability
for acute hospital patients was included in the model by way of the
time that patients spent waiting for a bed.

Several assumptions were made in designing the model. These were:
that the data collected in our previous studies on time in the various
processes and waits (model states) are generalizable to delays typi-
cally seen across the sector for this cohort of patients; that the pert
distribution is a reasonable approximation of the real world distribution
of time in the various processes and delays; and that the time in any
model state is independent of the time in any prior state.

The computer model was designed with 100 patients (agents) in
each simulation run, equivalent to approximately 10 weeks of admis-
sions into the 2 wards. The model generated the following outputs:

Table I. Hypothetical scenarios of ehanges to process barriers for the flo ¢ mtiait s th' ough the hospital system

“Major improvements™: reduced the baseline maximum and modal pert values by approximately 15-25% for the acute hospital referral till

assessment and waiting for transfer processes, and all rehabilitation discharge barriers.

“Major improvements plus”": used the same parameters as the “major improvements” scenario, but in addition included a 10% improvement in

the probability that patients were ready for transfer when assessed. This was based on the premise that earlier referral to rehabilitation during the
acute hospital phase of care would result in functional and medicalsbenefit resulting in this improvement. In addition, a 10% reduction in the
active rehabilitation LOS was modelled, based on the principal that efforts to improve team processes and discharge planning could achieve this

without compromising patient care.

“Extreme improvements””: reduced the baseline maximum and modal pert values by approximately 33% for the acute hospital referral till

assessment and waiting for transfer processes, and all rehabilitation discharge barriers, except for non-weight bearing, which was modelled as in
the “targeting non-weight bearing scenario”. In addition, the “approval & waiting for nursing home” minimum waiting was reduced from 17 to

10 days.

“Targeting non-weight bearing " This only had changes made to the parameters for patients non-weight bearing as a result of a lower limb fracture

who were unable to be discharged and not able to benefit from ongoing intensive therapy until they could partially weight-bear. This was the
most common barrier to discharge from rehabilitation in our previous study and was responsible for the greatest number of unnecessary days in
hospital (12). The same parameters for these processes used in the “extreme improvements” scenario were applied.

Scenarios were also run that simulated changes to other individual key processes in the rehabilitation (“accommodation”, “family negotiatéons”,

“modifictims and equipment” and the rehabilitation LOS independent of any discharge barrier) and acute hospital (acute admission until referral
for rehabilitation and waiting for a rehabilitation bed after deemed ready) using the same parameters for these processes used in the “extreme
improvements” scenario. This allowed for acomparison of the impact of single process change compared with combined effect of multiple process

changes.

“Extreme improvements plus " used the same parameters as the “extreme improvements” scenario, and in addition included a 25% improvement

in the maximum and modal time from admission to acute hospital till referral, a 10% improvement compared with baseline in the probability that
patients were ready for transfer when assessed (from 0.63 to 0.7), a reduction from 16.4% to 10% in the probability of a patient in rehabilitation
had a discharge barrier and an approximate 20% reduction compared with baseline in the active rehabilitation LOS mode and maximum pert

values.

“Deteriorated”: This was based on the challenges arising from an ageing population and increased pressure on rehabilitation units from acute

hospitals to accept patients sooner, but without increased resources or other systems changes to address rehabilitation discharge barriers. The
scenario included a worsening from the baseline probabilities for occurrence of the following barriers: family negotiations, demand for nursing
homes and hostel beds; access to alternative accommodation for people unable to return to their previous home; availability of carers; and inadequate
resourcing for aids, equipmeat and home modifictims (see Table Il for specific parameter changes). We also increased the pert distribution mode
and maximum by approximately 15% for these barriers. The acute hospital processes were not altered in this scenario.
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LOS in acute hospital, time patients spent waiting in acute hospital
after deemed ready for transfer to rehabilitation, LOS in rehabilita-
tion, number of days in rehabilitation with a barrier to discharge, and
the number of days in rehabilitation that had no barrier to discharge.

There are numerous approaches for determining the number of runs
needed in computer simulations (21, 25, 26). An important principle is to
ensure an adequate number of runs so that stable predictions and outputs are
generated (26). Itis also important to consider that although the effect size
is important, the distribution of output variables is often more important,
which are often not normal distributions (25). Furthermore, because of the
fixd relationship between effect size, significnce levels and the sample
size (or number of runs), any relationship between simulation parameters
and output can be “made significant” (25). With our project we initial lynde-
termined the number of simulation runs by performing a power calculation
and then confiri rg that acute and rehabilitation hospital LOS cumulative
values for the median, average, 25" and 75" quartiles, standard deviation
and standard error of the mean had stabilized by the specified number of
runs. For the power calculation we set a 2-tailed alpha of 0.05, power of
99% and a medium Cohen’s effect size (27) of 0.5 to give an estimate of
142 runs (26), which we rounded up to 150. This generated the equivalent of
over 8 years of patient admissions into the 2 wards (15,000 patients) based
on the number of admissions during the previous data collection (12, 13).

Validation and testing

Suggested frameworks for testing ABM were followed in confirming
the validity of the model 419, 28, 29). Verifiction testing was con-
ducted to confirm that the model behaved as expected, including using
extreme and single numbees. Refinne nts were made after testing in-
dicated that the “tail” of the probability distribution in some states was
too skewed (i.e. the duration of states in the model was much longer
than in the observed data). In these instances the extreme outliers
from our data (typically less than 5% of participants) were excluded
when generating the parameters for the Pert probability distributions.
After making these changes the median duration of each state in the
model was approximately the same as in our previously collected data.

Hypothetical scenarios

Twelve hypothetical scenarios were developed that simulated changes
to the barriers for the flow of patients through the hospital system.
The detail of what these scenarios entail and how they compare to the
baseline is explained in Table I. Eleven scenarios had improvements
and one had a worsening of parameters. The improvement scenarios
were based on our clinical expertise with working in patient flow and
health systems redesign, including proposals outlined in our previous

Table Il. Values for probability distributions ofithe model of rehabilitation patient flo ad lypot ketial d ternat ives scenarics

Major Extreme

Major improvements Extreme improvements
Variable parameters Baseline  improvements plus improvements plus Deteriorated
Acute hospital process barriers states
Acute hospital admission till referral
minimum, mode, maximum 0,4,35 0,4,35 0,4,35 0,4,35 0,3,28 0,4,35
Referral till assessment by rehabilitation team
minimum, mode, maximum 0,1,4 0,0.75,3 0,0.75,3 0,05,2 0,05, 2 0,1,4
Pr (ready transfer when assessed) 0.63 0.63 0.7 0.63 0.7 0.63
Not ready when assessed until ready for rehabilitation
minimum, mode, maximum 1,1,14 1,1, 14 1,1,14 1,1, 14 1,1,14 1,1,14
Waiting for transfer to rehabilitation after ready
minimum, mode, maximum 0,1,6 0,0.75,5 0,0.75,5 0,05, 4 0,05,4 0,1,6
Inpatient rehabilitation to discharge barriers
Pr (discharge barrier) 0.164 0.164 0.164 0.164 0.10 0.20
Rehabilitation LOS if no discharge barrier
minimum, mode, maximum 2,9,105 2,9 105 2,8,95 2,9, 105 2,7,84 2,9, 105
Non-weight bearing
Pr (non-weight bearing) discharge barrier 0.34 0.34 0.34 0.34 0.34 0.16
minimum, mode, maximum 14, 38,100 14, 30, 80 14, 30, 80 7,14, 21 7,14, 21 14, 38, 100
Family negotiations
Pr (family negotiations) discharge barrier 0.13 0.13 0.13 0.13 0.13 0.18
minimum, mode, maximum 2,21,60 2,19,50 2,19, 50 2,14, 40 2,14, 40 2, 24,69
Accommodation
Pr (accommodation) dischaege barrier 0.12 0.12 0.12 0.12 0.12 0.17
minimum, mode, maximum 5,14,60 5,12,50 5,12, 50 5,9, 40 5,9, 40 5, 16, 69
Equipment and home modifict imsa
Pr (equipment and home modifictims) d schar ge
barrier 0.13 0.13 0.13 0.13 0.13 0.18
minimum, mode, maximum 3,18,180 3,15, 145 3,15, 145 3,12,120 3,12,120 3,21, 207
Approval & waiting for nursing home
Pr (approval & waiting for nursing home) discharge
barrier 0.07 0.07 0.07 0.07 0.07 0.12
minimum, mode, maximum 17,30,86 17,24,70 17, 24,70 10, 20, 57 10, 20, 57 17, 35, 99
Carer funding, recruitment and training
Pr (carer) discharge barrier 0.1 0.1 0.1 0.1 0.1 0.15
minimum, mode, maximum 5,28,120 5,22, 100 5, 22,100 5,19, 80 5,19, 80 5, 32,138
Other barriers
Pr (other barriers) discharge barrier 0.11 0.11 0.11 0.11 0.11 0.04
minimum, mode, maximum 1,8,45 1,7,36 1,7,36 1,5, 30 1,5, 30 1,8,45

Pr: probability; LOS: length of stay.
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publications (12, 13). Table Il shows the stages of care that patients
progress through (transition states), the values used for the parameters
in the Pert distributions for the baseline model and the hypothetical
scenarios, the probability of various barriers occurring, and the cor-
responding results from our previous studies. These values are the
basis for generating the modelling parameters. The parameters for
the Pert distributions for the hypothetical scenarios were based on
the premise that it is feasible to develop programmes, strategies or
alternative models of patient care that target the barriers identified to
provide a more éfficent care pathway. Practical examples of how these
hypothetical scenarios could be operationalized by systems redesign
programs that improve processes are presented in Table I11.

There were a number of assumptions made in generating the above
scenarios. When acute hospital patients were assessed earlier in the
hypothetical scenarios the assumption was made that the probability
they are ready for transfer was unchanged or improved. This is based
on the assumption that the earlier involvement of rehabilitation profes-
sionals in the patient journey will improve the chance of a patient being
ready for rehabilitation sooner (30); and that there was no change in

Computer simulation of rehabilitation length of stay 407

the distribution values for the “not ready when assessed until ready
for rehabilitation” waiting pariod.

Data analysis

The median and interquartile range (IQR) was calculated for the
outcomes generated by the baseline model and for the hypothetical
scenarios. The Wilcoxon Mann-Whitney test was used to compare the
distribution of the baseline model population with the various hypo-
thetical scenarios and the effect size for the differences was calculated
using recommended methods for non-parametric analysis (31). The
percentage of the acute and rehabilitation hospital LOS patients spend
waiting for transfer into or discharge from rehabilitation have been
proposed as key performance indicators of rehabilitation patient flo
(24) and these were calculated from the data generated. The 2-sample
test of proportions was used to compare the baseline model proportions
with those in the hypothetical scenarios. p-values less than 0.05 were
deemed statistically significnt .

The Monash Health and Monash University Human Research and
Ethics Committees approved the project. The simulation model and

Table 111. Practical examples of how hypothetical scenarios could be operationalized in clinical practice and changes programs

Scenario

Practical suggestions for operationalization of hypothetical scenarios

Acute hospital process barriers
Acute hospital admission till
referral

Systematic approach to raising awareness of acute hospital teams to commence the discharge planning processes
immediately after admission. This would also include processes to improve the recognition of patients potentially

requiring rehabilitation, either inpatient or ambulatory, and the improvement of rehabilitation services in acute
hospitals, including assessment and inreachgrogrammes.

Referral till assessment by
rehabilitation team
Waiting for transfer to
rehabilitation after ready
cost-efficent .
Inpatient rehabilitation barriers
Rehabilitation length of stay

Improved rehabilitation assessment staffin axd @ ganization of assessment services in acute hospital.

Improved rehabilitation bed access through the development of “fleid € bed numbers and addressing barriers
to rehabilitation discharge. Additional funding for increased number of rehabilitation inpatient beds may also be

Improve inpatient rehabilitation team and systems processes. These include the following: increase the intensity of

rehabilitation therapy, implement evidence-based practice; improve work practices and organizational management,
including dealing with complexity and fragmentation of care, team processes and goal setting; the length of decision

cycles and discharge coordination.
Non-weight bearing

Development of alternate level of care that meets patient care and therapy needs at a lower cost than the intensity

provided in rehabilitation units until patient able to able to start weight-bearing.

Family negotiations

Formal staff training on dealing with difficl t families and uncertainty in discharge planning. Develop strategies to

identify potentially challenging discharge planning situations earlier in the patients” hospital admission, including
in acute hospital, and implement strategies to initiate discussions involving experienced staff with the patient and

family sooner.
Accommodation

Involve government housing, social services and health departments as well as community-based non-governmental

organizations providing accommodation in development of interim and long-term housing options apecificl ly
designated towards hospital patients who are unable at return home. Insurance and compensation companies may

also have a role in this area.
Equipmeat and home
modifictims

Involve government disability and health departments in the development of improved access in terms of timeliness
and scope of cover for providing these needs for hospitalized patients where they are necessary for discharge.

Explore alternative models of funding and re-imbursement, including co-payment, deferred payment and low/zero
interest loans to patients and their families to cover the costs. Develop a dedicated team of architects, draftsmen, and
tradespeople to performéhome modifict ions to for hospital patients in a timely way on a regional basis. Insurance
and compensation companies may also have a role in this area.

Approval and waiting for nursing Develop systems and processes to improve the timeliness of the approval process required for services and care,

home

including nursing home access. Allow for the earlier referral and approval for patients still in active rehabilitation

for whom it is obvious that nursing home will be required.

Carer funding, recruitment and
training

Involve government disability and health departments in the development of improved access in terms of timeliness
and scope of cover for providing these needs for hospitalised patients where they are necessary for discharge.

Explore alternative models of funding and re-imbursement, including co-payment, deferred payment and low/zero
interest loans to patients and their families to cover the costs. Insurance and compensation companies may also

have a role in this area.
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hypothetical scenarios were run using the agent mode of Anylogic 6.9
(Anylogic 2007, XJ Technologies, Office 410, 49 Nepokorennykh pr.
195220, St. Petersburg, Russian Federation). Stata version 12 (Stata-
Corp, College Station, TX, USA) was used for statistical analysis.

RESULTS

The outputs of the computer simulation of the baseline model
and hypothetical scenarios, with corresponding comparisons
to the results from our previous studies used for generating the
model (12, 13), are presented in Table IV. This includes the
results for the LOS in acute and rehabilitation hospitals and
the key wait states (waiting for transfer from acute hospital to
rehabilitation and the duration of discharge barriers) as well as
the proportion of acute LOS waiting for transfer to rehabilita-
tion and the proportion of rehabilitation LOS with a discharge
barrier. The “extreme” series of hypothetical improvement
scenarios show the results for only the parameter mentioned
in the column or for thosednflunced by the parameter altered.

Almost all hypothetical scenarios resultedain significnt
changes in the LOS or duration in the various states, compared
with the baseline. The effect size for the changes was typically
small to medium (Cohen’s suggested guidelines: »=0.1, small;
r=0.3, medium, and »=0.5, large) (27).

The acute hospital LOS and the waiting time in acute hospital
for transfer to rehabilitation values had significnt reductions
compared with baseline for all hypothetical scenarios. The
rehabilitation LOS had significnt reductions for all scenarios
except for “extreme improvements for accommodation only”.
The duration of the rehabilitation discharge barriars had sig-
nificnt changes for all hypothetical scenarios. The effect size
was much smaller when changes were made to a single barrier.
Correspondingly, the effect size was larger when multiple bar-
riers were changed simultaneously.

The proportion of acute hospital LOS waiting for transfer to
rehabilitation improved for all hypothetical scenarios. The pro-
portion of rehabilitation LOS waiting for discharge improved
for all scenarios except for “rehabilitation LOS independent of
any discharge barrier”. The reason for the deterioration in this
outcome for this scenario was because no changes occurred
to discharge barriers, but the efficency of the rehabilitation
process was improved, giving a higher proportion of unneces-
sary time in hospital.

DISCUSSION

This paper describes the development of a computer model that
simulates the hospital processes for rehabilitation patients mov-
ing through the acute and rehabilitation hospital system, which
generates outputs that include the LOS in these 2 settings. We
used this model to estimate the potential LOS improvements
from hypothetical care pathways that address the important
process delays for patients. These scenarios are contrasted
with the baseline state and a worsening scenario.

Although almost all of the scenario changes were statisti-
cally significant, signifying differences in the distributions, the

Computer simulation of rehabilitation length of stay 409

median values in many cases were not appreciably different
(for example the extreme improvement scenarios with only a
single parameter changed). These results reinforce the need
for care among researchers and hospital administrators when
planning and evaluating outcomes from process improvements
targeting LOS. Because LOS is not normally distributed, but
right skewed, descriptions of LOS should utilize measures
of distribution as well as measures of central tendency, such
as mean or median LOS (24, 32). Our simulations, involving
cohorts of 15,000 patients illustrate that simply looking at
LOS outcomes for a relatively small numbers of patients with
such widely distributed LOS may give a false impression of
the absence of significant change when there actually may
be a significnt & fect present. The reverse could also occur.

The results of the hypothetical scenarios illustrate that it is
important to address multiple barriers simultaneously as part
of process improvement projects in order to maximize the im-
provement in hospital LOS and patient flow. Not surprisingly,
scenarios that improved a single process had a much smaller
effect size compared with those targeting multiple processes.
It is important to emphasize that the model and simulations
presented here are a tool to illustrate potential outcomes from
hypothetical changes. It is not possible to use our findings to
specify how resources should be allocated in order to address
process barriers or what are the best combinations of barriers to
addsess firt. In each hospital this will need to be informed by
the actual specific barriers that are responsible for the greatest
delays and the cost and ease of addressing the barriers. Ap-
proaches to consider when developing strategies to address
discharge and process barriers have been proposed (12).

Information generated by our model can potentially be used
by clinicians, hospital management, government and other
healthcare funders to guide the development of alternative
models of care that improve patignt flo , and subsequent
patient outcomes, as well as hospital access for other patients
and the overall efficiency of healthcare resource utilization.
Our model could be combined with health system costs and
estimates of the costs involved with funding the hypothetical
scenarios to generate cost-benefitanal yses.

Implications of this project are that the potential of modelling
in rehabilitation for facilitating improvements in health service
research and redesigning models of care and service delivery
needs to be recognized and acted upon by a greater number of
people involved in these activities. Furthermore, it can be seen
that addressing both acute hospital and rehabilitation process
barriers enhances the potential improvement in patient flow.

This project was limited by the use of data for designing the
model from 2 inpatient rehabilitation units in Melbourne, Aus-
tralia, collected in 2008—-2009 and the use of a single modelling
method. The process barriers in acute hospital and barriers to
discharge from rehabilitation used in the model are based on
results from our previous studies. These barriers were also
reported as common in a survey of other rehabilitation units
in Australia (11) as well as in 10 spinal rehabilitation units in
different countries (33). We therefore assert that the principals
underpinning our model and simulation are generalizable to
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other settings, both in Australia and internationally, although
the exact duration of the delays will no doubt vary from 1 set-
ting to another. Although the specific durations of the process
and discharge barriers will vary in other settings, the critical
issue is that the underlying principals are the same and that
the potential of computer modelling to facilitate heath system
improvements is generalizable.

We have listed the assumptions made for the baseline model
and hypothetical scenarios. It is important to emphasize that
even if more time and effort was spent on developing a more
complex model, this would not necessarily improve the valid-
ity of the model in a cost-effective way, as any model only
needs to be as detailed and complex to perform the objectives
for which it was designed (19). Furthermore, it is important
to note that the outcomes from the real-world health systems
and simulations are non-stationary (distributions of successive
observations vary with time) and that they are auto-correlated
(outcomes from processes are correlated with each other).

The model developed in this study used a single-method
and single-paradigm approach. Alternative mixed-modelling
methods using multi-paradigms, additional states, and devel-
oped using a wider range of stakeholders would enable a more
complex model to be developed that could allow a wider range
of scenarios to be considered.

The major strength of the model developed in this study is
that it has the potential to use a more comprehensive range of
data collected prospectively and combined with process im-
provement programs to address barriers to patient flo . In this
way it would be possible to test hypothetical improvements in
a simulation and then assess these against achievements in a
series of “plan-do-study-act”iactivities. By doing this the simu-
lation model can be developed and integrated to run in parallel
to routine clinical care as a part of continuous improvement
processes. Collecting data dynamically and using this o refin
simulation models, while at the same time informing system
changes to optimize patient flo , has potential to improve
health system efficency enormo usly (16) .

In conclusion, health system modelling is useful in providing
the likely magnitude and direction of potential improvements
in LOS by addressing barriers affecting rehabilitation patient
flo . Information from modelling can be used to guide reforms
directed at improving patient flow in hospital and associated
cost benefitanal ysesn
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Chapter 6

6.3 Chapter 6: Summary

This chapter has described the development of a computer model that simulates the
hospital processes for rehabilitation patients moving through the acute and rehabilitation
hospital system which generates outputs that include the LOS in these two settings. The
model was used to estimate the potential LOS improvements from hypothetical care
pathways that address the important process delays for patients. These scenarios are

contrasted with the baseline state and a worsening scenario.

The results of the hypothetical scenarios illustrate that it is important to address multiple
barriers simultaneously as part of process improvement projects in order to maximize

the improvement in hospital LOS and patient flow.

Information generated by the model can potentially be used by clinicians, hospital
management, government and other health care funders to guide the development of
alternative models of care that improve patient flow, and subsequent patient outcomes,
as well as hospital access for other patients and the overall efficiency of health care
resource utilization. The model could be combined with health system costs and
estimates of the costs involved with funding the hypothetical scenarios to generate cost-

benefit analyses.
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7 CHAPTER SEVEN: CONCLUSION

“Now this is not the end. It is not even the beginning of the end. But it is, perhaps, the end of the beginning.”

Sir Winston Churchill, November 1942
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Chapter 7: Conclusion

7.1 Chapter 7: Introduction

The aim of this chapter is to highlight the key findings and outputs from the program of research conducted
for this thesis, examine how the findings have influenced the field, discuss the limitations, explore the

implications of the findings and outline potential future directions of research on this topic.

This thesis used a range of research methodologies to study patient flow through inpatient rehabilitation.
There was a specific focus on barriers to the flow of patients from acute hospital through to inpatient
rehabilitation and subsequent barriers to discharge. It makes new contributions to the field and provides a
foundation upon which further research can explore problems with rehabilitation patient flow and investigate

solutions.

7.2 Key findings and outputs of thesis

The thesis outputs included a definition of barrier to discharge from inpatient rehabilitation and a
classification system of the major causes of barriers to discharge (aim one). 17 These were developed in an
iterative, multi-disciplinary process. To facilitate research in this area the thesis also developed
recommendations for KPIs for rehabilitation patient flow which were based on an Australia-wide survey of

key stakeholders (aim two). 117 The above were both detailed in chapter two.

In chapter three an Australia-wide survey of key stakeholders in sub-acute patient flow highlighted that
many had the perception that there are major problems with barriers to the timely transfer of acute hospital
patients into sub-acute care and barriers to discharge from sub-acute care, with the problems facing

rehabilitation believed to be worse than those for aged-care (aim three). 118

The key processes in the acute hospital patient journey for rehabilitation patients were reported in a
retrospective cohort study in chapter four (aim four). 11® This work used some of the KPIs reported in
chapter two. The main process delays for acute hospital patients needing inpatient rehabilitation were the
time from acute hospital admission until referral for rehabilitation and the waiting for a rehabilitation bed
after the patient had been deemed ready for transfer. A notable proportion of the acute hospital admission

was spent waiting for a rehabilitation bed.
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Using the definition of discharge barrier and classification of the causes (presented in chapter two) a
prospective cohort study was detailed in chapter five which reported on the frequency of discharge barriers

and the main causes (aim five). 120 Qver a fifth of rehabilitation bed-days had a barrier to discharge.

Figure 2 summarises the key process barriers for rehabilitation patients in acute hospitals, the main
discharge barriers from rehabilitation, as well as the key results from the studies presented in chapters 4
and 5.

Chapter six describes the development of a computer model that simulates the acute and rehabilitation
hospital LOS for rehabilitation patients (aim 6). 12' The model utilised the rehabilitation discharge barriers
classification and KPIs developed in chapter 2 and was informed by the findings presented in chapters four
and five. The computer model of LOS was then used to simulate the changes in the acute and rehabilitation
LOS and the major waiting periods that patients faced during their hospital admission from a number of

hypothetical scenarios that simulated alternative care pathways.
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Figure 2. lllustration of rehabilitation patient flow at Monash Health - the key process

barriers in acute hospital for rehabilitation patients and the main discharge barriers from

rehabilitation.
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7.3 How my research has influenced the field?

Although the findings presented in this thesis have only recently been published they have already had an
influence on the field. This is reflected in a number of ways, as detailed below. In summary, the findings
have been used by others interested in rehabilitation patient flow research and quality improvement
projects, the publications have been cited in other manuscripts, as well as being the subject of a ‘letter to
the editor’ (Appendix 4.2). 122

The research outputs from this thesis have been used by a number of clinicians, researchers and project
officers to inform and assist in local projects on rehabilitation and aged-care patient flow. In particular, the
outputs that have been used by others are the KPIs for patient flow, the definition and classification of
discharge barriers and the survey of key stakeholders. The use of these to further progress research into
patient flow is an important step in advancing this field and illustrates the influence that the program of
research contained in this thesis has had. In addition, other clinicians and researchers have contacted the
PhD candidate for discussion and advice regarding different aspects of studying barriers to rehabilitation
patient flow and indicated that they are considering projects that will utilise the thesis outputs. Examples of

uses of thesis outputs in other settings include the following:

» The current version of the AROC dataset (version 4;

http://ahsri.uow.edu.au/content/groups/public/@web/@chsd/@aroc/documents/doc/uow126283.pdf

) that is used to collect data from almost all public and private inpatient rehabilitation hospitals in
Australia 8 was revised and finalised during the time that this thesis was carried out. The revised
dataset included for the first time items on process barriers for admission into rehabilitation and
barriers to discharge from inpatient rehabilitation. The candidate, amongst many others, provided
feedback to AROC regarding suggested changes to be included in the revision. Work from this
thesis was included in feedback provided, specifically including the definition and classification of
discharge barriers as well as the survey of key stakeholders publications. This added to the
information available to AROC from which they developed the revised dataset that included the new
items on barriers to rehabilitation patient flow (Personal communication, Frances Simmonds,
Director Australasian Rehabilitation Outcomes Centre).

+ Caulfield Hospital (Alfred Health, Victoria) conducted a point-prevalence survey at in February 2013
across 6 sub-acute inpatient wards (3 rehabilitation and 3 Geriatric Evaluation and Management)
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using the classification and definition of discharge barriers, and further use was planned (Personal
Communication Ms Shai Bynon, Manager, Clinical Innovations & Interdisciplinary Projects).
 Brighton Rehabilitation Hospital (Brighton, Queensland) used the definition of discharge barriers
and classification in a prospective study conducted over 4 months during 2014 as part of a process
improvement/research project (Personal communication Raj Singh, Senior physiotherapist).

» McKellar Centre (Barwon Health, Geelong, Victoria) used the definition and classification of
discharge barriers in a prospective study of patients admitted into five sub-acute wards (two
Geriatric Evaluation and Management wards and three rehabilitation wards: neuro-rehabilitation,
Acquired Brain Injury-trauma and orthopaedic) during 2014 (neuro-rehabilitation ward for 12
months, the other wards for 6 months). This project was conducted as part of a process
improvement project/research project, with funding provided by the Victorian Health Department
(Personal communication, Dr Michael Bennett, Senior Staff Specialist in Rehabilitation Medicine,
McKellar Centre).

» Asurvey of the perception of the severity and causes of barriers to discharge of acute and
rehabilitation hospital patients was conducted using the questions | developed for my survey at a
NSW hospital and subsequently presented as a poster at the Australasian Faculty of Rehabilitation
Medicine annual scientific meeting. (Personal communication, Dr Elizabeth Thompson,
Rehabilitation Physician, South Eastern Sydney Local Health District)

* Ms Heather Flett (Rick Hansen Institute, Vancouver, BC, Canada) used the discharge barrier
classification in a presentation “Reasons for extending length of stay in inpatient spinal cord
rehabilitation”, International Spinal Cord Society Annual Scientific Meeting, 5/9/2012, London UK
(requested via email in previous correspondence prior to publication).

Brain Injury Rehabilitation Unit, Hampstead Rehabilitation Centre (Adelaide, South Australia)
indicated an intention to use the definition and classification of discharge barriers in a prospective

study in 2015 (Personal communication, Ms Alexandra Totani, Clinical Service Coordinator).

The papers published as part of this thesis have already been cited by a number of authors in their articles.

As of June 2015, the publications have been cited as follows:

+ Defining barriers to discharge from inpatient rehabilitation''”: 8 citations
» Key stakeholders’ perception of barriers to admission and discharge'8: 8 citations
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» Reducing the length of stay for acute hospital patients needing admission into inpatient
rehabilitation'? : 4 citations

» A prospective multicentre study of barriers to discharge from inpatient rehabilitation20: 8 citations

7.4 Key Strengths and Limitations

The strengths and limitations of each publication included in this thesis are discussed in the relevant

sections of each manuscript. This section presents the broader strengths and limitations of this thesis.

A key strength of the research presented in this thesis is that it addresses key knowledge gaps in the field
that were identified by the literature review presented in the introduction chapter. In particular, the
development of a definition and classification of barriers to discharge from rehabilitation as well as KPlIs for
barriers to rehabilitation patient flow. In addition, no studies had been identified that specifically measured
the nature and magnitude of barriers to rehabilitation flow, from either acute hospital into rehabilitation or

from inpatient rehabilitation, or the impact of these barriers to rehabilitation flow on hospital LOS.

7.4.1 Limitations

There are a number of limitations to the work presented in this thesis that need to be acknowledged. The
development of the definition and classification of rehabilitation discharge barriers involved a selection of
senior clinicians working at two sub-acute hospitals in Victoria. Although a few experts from other States in
Australia were asked to provide constructive feedback; it is uncertain how generalizable the definition and
classification is to other States in Australia or to other countries. However, direct contact with clinicians in
other States who have used these or are planning on using these, as mentioned above, as well as informal
discussion with colleagues at conferences where this work has been presented (detailed in the ‘Associated
publications and presentations’ section), have indicated to the candidate that there is broad agreement with

the KPlIs, definition and classification of rehabilitation discharge barrier.

It is also relevant to highlight, as mentioned in the relevant discussion sections of the publications in chapter
4 and 5, the data collected on process barriers for acute hospital patients admitted to rehabilitation was
collected retrospectively and the data on this and barriers to discharge were collected from two
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rehabilitation wards in the same Network. There is no doubt that different results would be obtained from
other rehabilitation hospitals, and that private rehabilitation hospitals would be expected to have very
different findings. It would also be expected that there would also be differences for different speciality
stream of rehabilitation patients, for example those with spinal cord damage (see Appendix 3), acquired
brain injury or limb amputation. There may also be differences between major metropolitan rehabilitation
units compared with regional units, although any differences will in part also be a reflection of differences in
specialisation. Another limitation is that the data used in this thesis was collected during 2008 and 2009. It is

not know to what extent the findings presented here have changed in the intervening period.

This thesis focused on process barriers to patient flow from acute hospital to inpatient rehabilitation and
barriers to discharge from inpatient rehabilitation. The need for this focus meant that a number of important
areas were not included in the program of research that are relevant to a complete understanding of this
complex area. Although the causes of barriers to discharge from inpatient rehabilitation were studied in
detail, the causes for the delay in transfer of patients from acute hospital into rehabilitation after they were
deemed ready were not studied, nor was there any attempt to study the situation where patients were
deemed ready and appropriate for rehabilitation but were instead transferred to an aged-care bed (as can
occur). In addition, patients in acute hospital who were discharged to an ambulatory rehabilitation program,
whether as the initial recommendation or as a result of a delay in been transferred to inpatient rehabilitation,
were not also included in this thesis. There most certainly would be barriers for these patients accessing

appropriate rehabilitation services in a timely manner that could be improved.

It is vital to also point out that the research program of this thesis did not consider opportunities for
improving patient flow during the process of inpatient rehabilitation. During the course of working on this
thesis the PhD candidate has been involved with 2 major process improvement projects that focused on
improving the inpatient rehabilitation processes to reduce LOS without compromising patient care or key
patient-centred outcomes, such as disability at discharge or discharge into the community, at two health
Networks in Melbourne he has clinical appointments (Alfred Health and Monash Health). Although the
results of these projects have unfortunately not been published in peer-reviewed journals (the candidate is
planning a manuscript on one of these projects), internal evaluation has shown reductions in the

rehabilitation LOS of approximately 15-20% across both organisations. It is believed that these process
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improvements can be generalised to other settings and that further reductions in the rehabilitation LOS can

be achieved without compromising patient outcomes.

7.5 Implications of findings and suggestions for future research

The implications of findings and suggestions for future research from each study that are included in this
thesis are discussed in the relevant manuscripts. This section outlines the most important broader

implications and suggestions.

This thesis has identified problems with rehabilitation patient flow in Monash Health, the largest health
Network in Victoria. Based on the survey of key stakeholders for subacute patient flow in Australia
presented in chapter 3, 18 and recent survey of spinal rehabilitation units from 10 countries (Appendix 3.1)*
it is strongly believed that problems with rehabilitation patient flow are not unique to Monash Health but are
generalizable to many other settings, both in Australia as well as in other countries. It is important that
greater effort is spent on measuring barriers to rehabilitation patient flow in order to identify opportunities for
improvement. Future research projects on rehabilitation patient flow are needed to study these problems in
a range of settings, both in Australia and other countries, and involving some of the more challenging
specialty streams of rehabilitation. It is hoped that the addition of variables concerning barriers to
rehabilitation patient flow in the Australasian Rehabilitation Outcomes Centre dataset will facilitate future

research projects.

With population aging in coming decades the population aged over 65 years is predicted to double by the
year 2051. 10 When this thesis commenced the Australasian Rehabilitation Outcomes Centre annual report
for the preceding year, 2008, reported just over 60,000 inpatient episodes of care for adults. 85 The most
recent Australasian Rehabilitation Outcomes Centre data available (for the year 2013) reported over
100,000 inpatient episodes. 8 This is more than double the rate of increase in acute hospital admissions. 17
An important implication of this thesis is that concerted efforts are needed to optimise the hospital LOS for
patients so that it is as short as necessary in order to optimise patient flow. In particular, it is important not to
neglect rehabilitation patients in this improvement process.
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Addressing barriers to discharge is particularly complex. Doing this successfully in Australia will necessitate
cooperation and agreements between the State and Federal Governments as well as between numerous
departments within each level of government. In particular, improvements are needed between the Health
Departments and those responsible for disability (for both younger aged people as well as those aged over
65 years) and housing. It is uncertain what impact the National Disability Insurance Scheme will have on
barriers to discharge from inpatient rehabilitation, but there is certainly an opportunity for this scheme to

have a positive benefit.

Suggestions for future research include whether the integration of dynamic monitoring of KPIs for patient
flow into ‘real-time’ bed access can be used to improve patient flow. For example, by way of a ‘sub-acute
dashboard’ that is accessible on hospital computers by senior clinicians and managers. A more ambitious
research project would be to explore the potential for computer modeling to be used in conjunction with the
prospective collection of data on barriers to rehabilitation patient flow and a comprehensive range of clinical,
demographic, and social variables. These inputs could be utilized in process improvement programs to
address barriers to patient flow. It would be possible to test hypothetical improvements in a simulation
modelling and then assess these against achievements in a series of ‘plan-do-study-act’ activities.
Collecting data dynamically and using this to refine simulation models while at the same time informing

system changes to optimize patient flow may potentially improve health system efficiency enormously.

7.6 Summary of conclusion chapter
This chapter has reflected on the key outputs of the program of research completed as part of this thesis,
the influence that these have had had on the field, the key strengths and limitations as well as implications

and future directions of research regarding rehabilitation patient flow.

Similar to other components of the healthcare system rehabilitation has many potential barriers to optimal
patient flow. In this thesis the major barriers to rehabilitation patient flow have identified, classified and
described. In addition, potential solutions and areas for further research have been identified.
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9.2 Appendix 2: Background publication

VIEWPOINT

Functional improvement of the Australian health care system —
can rehabilitation assist?

Peter W New and Christopher J Poulos

anagement of demand for services in public hospitals is a

key challenge for the health care system. The situation

will intensify with the ageing of Australia’s population
and increases in the prevalence of chronic disease and disability.
Strategies to date have focused on the acute care sector,"* reducing
hospital attendances, post-acute support, and management of
chronic disease in the community. The rehabilitation sector is
generally seen as separate from the acute care system,** and there
is relatively little focus on patient flow into and through rehabilita-
tion, or on the secondary and tertiary prevention strategies that
optimal rehabilitation intervention can offer. We feel that the lack
of focus on rehabilitation is detrimental to our health care system.

Twenty per cent of Australians have a disability, and more than
6% of the population has a profound or severe core-activity
limitation.” With an increasing proportion of older people living
alone,’ the ability to keep living in the community is often more
dependent on functional independence than on medical factors,
suggesting a role for rehabilitation.

Rehabilitation has been defined as “a health strategy ... that
aims to enable people with ... disability to achieve and maintain
optimal functioning in interaction with the environment”.” In the
context of this article, rehabilitation refers to the provision of
multidisciplinary, medically directed services that aim to improve
the functioning of an individual after illness or injury and that are
evidenced by comprehensive assessment of function and realistic
and negotiated goals.®

Here, we provide an overview of public rehabilitation services in
the two most populous Australian states, New South Wales and
Victoria, but many of the issues raised are likely to apply to the rest
of the country. We highlight preventable systems factors that
contribute to access block “upstream” in the acute care sector and
exit block “downstream” in rehabilitation, and present possible
solutions. The issues identified relate to people of all ages with
disabilities.

Current rehabilitation services in NSW and Victoria

Data on over 53 000 inpatient rehabilitation episodes in Australia
for 2006 were recently repor[ed.g Most of these (39168 [77.5%])
were in NSW and Victoria (Frances Simmonds, Manager, Austra-
lasian Rehabilitation Outcomes Centre, personal communication).
Patients were mostly aged over 70 years, but about a fifth were
aged under 65 years. More episodes from private hospitals were
reported, but patients treated in the public sector tended to be
more disabled. Most patients returned to living in the community
after discharge. Rehabilitation has been described as the “glue”
between the acute care and community sectors.*

Victoria and NSW are generally well served in the availability of
public rehabilitation beds and rehabilitation physicians (1 per
62000 and 1 per 46000 people, respectively, at June 2008
[Rebecca Forbes, Senior Executive Officer, Australasian Faculty of
Rehabilitation Medicine, personal communication] and calculated
using Australian Bureau of Statistics estimates). In Victoria, most
public rehabilitation beds are in stand-alone facilities, while in

340

ABSTRACT

e Strategies for managing increasing health system demand
have focused on the acute sector and chronic disease
management in the community, with little attention on the
role of rehabilitation.

e There were over 53000 inpatient rehabilitation episodes in
Australia in 2006. We argue that rehabilitation can improve
patient flow and outcomes in acute care if engaged early.

e The effectiveness of rehabilitation can be enhanced by
increasing the intensity of therapy and developing models
of rehabilitation that provide alternatives to inpatient care.

Factors that reduce the efficiency of rehabilitation services
include the location of many services in small, stand-alone
hospitals without acute support; the lack of options for
managing younger people with acquired disability in the
community; and deficiencies in government programs for
the supply of aids, equipment and home modifications.

Improving the organisation of rehabilitation services should
improve access to acute and rehabilitation inpatient beds,
improve patient outcomes and reduce costs.

MJA 2008; 189: 340-343

NSW, co-location with acute care facilities occurs more frequently.
The trend over recent decades has been to re-allocate the role of
small hospitals to that of subacute care, including rehabilitation, in
an effort to satisfy the political imperative of keeping these
hospitals open, while acknowledging that the provision of acute
care in small facilities is no longer appropriate.

Ambulatory rehabilitation is generally more widely available in
Victoria than in NSW, with the former offering comprehensive
outpatient public rehabilitation programs and the availability of
home-based rehabilitation, typically for 2-6 weeks.

Problems with the current organisation and delivery of
rehabilitation services

System issues, funding and workforce constraints, and conflict
between federal and state responsibilities'*'* all contribute to
reducing the positive potential of rehabilitation in the acute care
hospital and community sectors. Critical factors are outlined
below.

Provision of hospital-based care

Functional decline in patients secondary to inactivity is ubiquitous
in acute care hospitals, resulting in prolonged recovery times.
Systems are generally not in place to minimise this. Preventable
complications, such as pressure ulcers,'? falls, malnutrition'* and
contractures also affect outcomes and increase length of stay.

In acute care hospitals, rehabilitation services are often not
engaged early enough to help prevent functional decline and
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complications. Delays in obtaining rehabilitation assessments in
acute care are common, due to delays in referral or in availability
or responsiveness of the rehabilitation team.'® Under-resourcing of
allied health staff in some acute care hospitals results in patients
receiving minimal therapy and discharge planning once they have
been identified for rehabilitation or other subacute care. This
contributes to functional decline and increases subsequent length
of stay in subacute care.

As private rehabilitation capacity has expanded to target patients
with predominantly single-system impairments (eg, elective ortho-
paedic conditions and milder strokes), the nature of public
hospital rehabilitation has moved towards the management of
older patients with multiple morbidities and general debility, often
requiring ongoing interaction with the acute care system.

We question the appropriateness of providing inpatient rehabili-
tation services that are isolated from the back-up of an acute care
facility — for efficiency, safety and workforce reasons. Acute care
patients in need of rehabilitation must wait till they are medically
stable before they can be transferred to a stand-alone rehabilitation
facility, creating a hiatus in their care (both acute care and
rehabilitation). When acute care and rehabilitation hospitals are
not collocated, the elective transfer of patients from acute care to
rehabilitation often takes place later in the day — effectively
wasting a day by the time the admission process is completed.
Interruptions to rehabilitation then occur if patients are transferred
back to acute facilities for medical review or investigations. In
stand-alone facilities, on-site after-hours medical rostering in an
environment of workforce shortage is problematic and costly.

For some patients (eg, those who are non-weight-bearing for
prolonged periods after lower-limb fractures or those awaiting
home modifications), there is a lack of alternative care settings.
This results in inappropriate admissions to rehabilitation or longer
stays there.

Community-based rehabilitation

In NSW, the provision of public hospital outpatient and domicili-
ary allied health has not kept pace with the demands of an ageing
population. While the Medicare system has expanded to cover
community allied health (ordered by a general practitioner for
eligible patients), rehabilitation providers cannot access these
services even though they are in an ideal position to prescribe and
coordinate such care.

Inpatient rehabilitation exit block for younger people

Little has been done to provide sufficient high-level care for
younger people with severe, persistent, acquired disabilities (eg,
acquired brain injury or spinal cord injury or damage) who no
longer require rehabilitation and are not covered by compensation.
There is a lack of options under state programs to accommodate
these people, and the restrictions imposed by the federal govern-
ment on younger people accessing residential aged care compound
the problem. Therefore, these patients often wait in rehabilitation
for many months until a suitable community solution can be
brokered, or for placement — often, in spite of the government
restrictions, in a residential aged care facility, after all other options
have been exhausted. In NSW, the new Lifetime Care and Support
Scheme (http://www lifetimecare.nsw.gov.au) is seen as a positive
step, but this is only available for people with catastrophic injury
as a result of a motor vehicle accident.

Physiotherapist working with a young rehabilitation patient. .

The lack of funding for paid carers and the bureaucratic
processes that restrict and delay the provision of home-based care
result in patients being generally limited to 5-7 hours per week of
personal care assistance at home. This results in stress to the family
providing care and significant out-of-pocket expense. Once deter-
mined appropriate, the wait for packages that can provide a greater
number of hours of care can take months. In Victoria, the
Disability Support Register provides younger patients with access
to a package of services to avoid admission to residential aged care
via the “my future my choice” program (http://www.dhs.vic.gov.aw/
disability/improving_supports/my_future_my_choice). However,
access to such services can take 4 to 8 months to implement.

Provision of aids, equipment and home modifications

In both NSW and Victoria, the system for supplying aids, equip-
ment or home modifications to patients not covered by compensa-
tion is inadequate. There are long waiting periods and variation in
supply between jurisdictions.

While the acute care sector demands and often gets the immedi-
ate supply of costly equipment, supply of orthoses (to allow
mobility, for example) or of preventive footwear (for at-risk
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diabetic feet) can take up to a year. This is in contrast to the
artificial limb schemes, which are administered under different
funding programs and, in both states, are equitable and responsive
and operate within a capped budget.

There are also delays in funding the home modifications
required for a safe home environment. Patients can wait in hospital
for months, even though the cost of modifications is much less
than the prolonged hospitalisation. For example, in Victoria, a
single one-off contribution of $4400 per patient is available.
However, the cost of home access or bathroom modifications can
reach $15000-$20000 each, while the estimated weekly cost of
caring for a patient in hospital is about $3500.

Interface with aged care services

Improvements in aged care service provision have focused on care
and support rather than on the minimisation and reversal of
disability. The federal government’s recently established Transition
Care Program offers 8—12 weeks of support with limited therapy to
improve the functioning of patients at risk of residential aged care
facility admission.'® However, this program is available only to
patients aged over 65 years. It is also more akin to restorative care,
with the expectation of slow gains over time with good supportive
care and minimal therapy, than to intensive specialist rehabilita-
tion. A recent article in the Journal highlighted concerns about the
cost-effectiveness of this program compared with alternatives,
including rehabilitation.'”

Proposals to improve the organisation and delivery of
rehabilitation services

There are a number of strategies that can improve service delivery,
potentially improving patient flow and outcomes in both acute
care and rehabilitation. Implementing these improvements will
require cooperation between state and federal governments and
greater flexibility by health departments and hospitals as to how
rehabilitation services are organised.

Furthermore, a national rehabilitation strategy should be estab-
lished, as recently proposed by the Australasian Faculty of Rehabil-
itation Medicine (http://afrm.racp.edu.au/index.cfm?objectid=
OF7AE593-9D8B-CDD1-A2096977C34009AA). This would,
among other things, improve national rehabilitation policy, plan-
ning, service provision, research and workforce development.

In addition to the changes suggested here, there are likely to be
other ways in which the acute—subacute—community interface can
be improved. The clinical redesign principles described in a recent
supplement to the Journal provide a useful framework for pro-
gressing this process. 81t is also important to have cooperation and
collaboration between rehabilitation and aged care services, to
avoid duplication of similar services and to limit delays caused by
parallel assessment processes, while at the same time preserving
the important differences that each of these fields of expertise
offers.

Minimise preventable disability and complications

Rehabilitation can play a major role in minimising preventable
disability and complications in hospitalised patients. There is a
need for programs to increase activity levels to prevent unneces-
sary functional decline in patients in both acute and subacute
care, 2% along with early referral to rehabilitation services for
patients with significant disability who are likely to require

multidisciplinary care. Commencing a multidisciplinary rehabili-
tation program at an early stage, even while still in acute care, can
improve outcomes*'*** and patient flow by reducing length of stay
in rehabilitation or avoiding a rehabilitation admission entirely if
adequate ambulatory care programs are available.

Use should be made of systems for the early identification'” and
referral of patients appropriate for rehabilitation.**

Relocate rehabilitation facilities

Health planners should consider the efficiency, patient safety and
workforce benefits of relocating stand-alone inpatient rehabilita-
tion facilities back to acute care hospital campuses.

Redesign rehabilitation

There is growing evidence suggesting that increasing the intensity
of rehabilitation therapy may lead to improved efficiency and
patient outcomes in some types of impairment. The best evidence
exists for stroke,? but it is quite likely that patients with other
impairments would also benefit from an increased intensity of

Improve ambulatory rehabilitation care

Significant increases in community rehabilitation are required to
minimise preventable disability as the population ages. State and
federal governments need to work together to develop ways to
make sufficient community allied health interventions available to
rehabilitation services, given that the latter are ideally placed to
select appropriate patients and monitor outcomes.

Improve systems for supply of aids, equipment and home
modifications

Funding for aids, equipment and home modifications for people
with disabilities of all ages needs to be streamlined and made more
accessible and equitable. There are economic and quality-of-life
benefits to be gained from rapid supply of these items. It is not
unreasonable for patients to be supplied with orthoses and
appliances in a timely fashion, in the order of 4-6 weeks.

Support younger people with severe disability

A range of suitable and accessible care options for younger*” adults
requiring high-level care is needed. Options include smaller group
residential homes, adequate funding for home-based carers, and
programs similar to the existing Transition Care Program, but with
a greater intensity of allied health intervention, if required.

Develop a broader range of inpatient rehabilitation and
other subacute care services

Inpatient rehabilitation and other subacute care would probably be
more efficient and effective if they were stratified into “acute,
intensive” rehabilitation and “less intensive, more supportive” care,
based on patient need. This is in contrast to the usual situation in
Australia (outside the specialised spinal and brain injury units) of a
“one size fits all” approach to rehabilitation. Such models exist
overseas, with individual patient factors determining the intensity
of rehabilitation or subacute service provision required.”

While the new Transition Care Program'® provides longer-term
restorative-type care for older patients, there are strict admission
criteria and approval processes. There are currently limited options
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for other elderly or young patients with the same care needs,
including those awaiting home modifications or who are non-
weight-bearing after sustaining fractures.

Conclusion

To make the best use of the current wave of hospital and
community health system reforms, a focus on the rehabilitation
sector is essential. Recent government initiatives, while addressing
some of the issues raised, have concentrated on the aged care
domain and mnot on rehabilitation.?®?° Addressing the issues
outlined in this article will require a whole-of-government
approach, as well as involvement of regional health authorities and
local personnel. We feel that the effectiveness of the health care
system would be considerably enhanced by these changes, which
would help to increase access to inpatient beds (in both the acute
and subacute sectors), improve patient outcomes and reduce costs.

Competing interests
None identified.

Author details

Peter W New, MB BS, MClinEpi, FAFRM(RACP), Head, Acute
Rehabilitation,’ Head, Spinal Rehabilitation Unit,? and Honorary
Lecturer®

Christopher J Poulos, MB BS, MSc, FAFRM(RACP), Network Clinical
Director (Medicine, ED, Cardiac Services, Neurosciences and
Rehabilitation),* and Clinical Associate Professor®

1 Continuing Care Program, Southern Health, Melbourne, VIC.

2 Rehabilitation Services, Caulfield General Medical Centre, Bayside
Health, Melbourne, VIC.

3 Department of Medicine and Department of Epidemiology and
Preventive Medicine, Monash University, Melbourne, VIC.

4 Southern Hospital Network, South Eastern Sydney and lllawarra Area
Health Service, Wollongong, NSW.

5 University of Wollongong, Wollongong, NSW.

Correspondence: Peter.New@Southernhealth.org.au

References

1 Cameron PA. Hospital overcrowding: a threat to patient safety [editorial]?
Med J Aust 2006; 184: 203-204.

2 Braitberg G. Emergency department overcrowding: dying to get in
[editorial]? Med J Aust 2007; 187: 624-625.

3 Quality and Care Continuity Branch, Acute Health Division. Sub-Acute/
Acute Interface Project: final report. Melbourne: Victorian Department of
Human Services, 2001.

4 Poulos CJ, Eagar K. Determining appropriateness for rehabilitation or
other subacute care: is there a role for utilisation review? Aust New
Zealand Health Policy 2007; 4: 3.

5 Australian Bureau of Statistics. Disability, ageing and carers, Australia:
summary of findings, 2003. Canberra: ABS, 2004. (ABS Cat. No. 4430.0.)

6 Australian Bureau of Statistics. Household and family projections, Aus-
tralia, 2001 to 2026. Canberra: ABS, 2004. (ABS Cat. No. 3236.0.)

7 Stucki G, Cieza A, Melvin J. The International Classification of Function-
ing, Disability and Health (ICF): a unifying model for the conceptual
description of the rehabilitation strategy. J Rehabil Med 2007; 39: 279-
285.

8 Australasian Faculty of Rehabilitation Medicine. Rehabilitation service
categories [position statement]. 2006. http://afrm.racp.edu.au/down-
load.cfm?DownloadFile=3840BAFF-9DEB-CD4F-4BA4AFB9?155AE86F
(accessed May 2008).

9 Simmonds F, Stevermuer T. The AROC annual report: the state of
rehabilitation in Australia 2006. Aust Health Rev 2008; 32: 85-110.

10 Simmonds F, Stevermuer T. The AROC annual report: the state of
rehabilitation in Australia 2005. Aust Health Rev 2007; 31 Suppl 1: S31-
S53.

11 Paterson J. National healthcare reform: the last picture show. Melbourne:
Victorian Government Department of Human Services, 1996.

12 Willcox S, Lin V, Watson R, Oldenburg B. Revitalising health reform —
time to act. Melbourne: Australian Institute of Health Policy Studies,
2007.

13 Stacey MC. Preventing pressure ulcers [editorial]. Med J Aust 2004; 180:
316.

14 Middleton MH, Nazarenko G, Nivison-Smith I, Smerdely P. Prevalence of
malnutrition and 12-month incidence of mortality in two Sydney teaching
hospitals. Intern Med J 2001; 31: 455-461.

15 Poulos CJ, Eagar K, Poulos RG. Managing the interface between acute
care and rehabilitation — can utilisation review assist? Aust Health Rev
2007; 31 Suppl 1: $129-S140.

16 Australian Government Department of Health and Ageing. Transition
Care Program guidelines — 2005. Canberra: Department of Health and
Ageing, 2005. http://www.health.gov.au/internet/main/publishing.nsf/
Content/ageing-transition-guidelines.htm (accessed May 2008).

17 Gray LC, Travers CM, Bartlett HP, et al. Transition care: will it deliver? Med
J Aust 2008; 188: 251-253.

18 Phillips PA, Hughes CF. Clinical process redesign — can the leopard
change its spots? Med J Aust 2008; 188 (6 Suppl): S7-S8.

19 Chen CC, Heinemann AW, Granger CV, Linn RT. Functional gains and
therapy intensity during subacute rehabilitation: a study of 20 facilities.
Arch Phys Med Rehabil 2002; 83: 1514-1523.

20 Jones CT, Lowe AJ, MacGregor L, et al. A randomised controlled trial of

an exercise intervention to reduce functional decline and health service

utilisation in the hospitalised elderly. Australas J Ageing 2006; 25: 126-

133.

Maulden SA, Gassaway J, Horn SD, et al. Timing of initiation of

rehabilitation after stroke. Arch Phys Med Rehabil 2005; 86 (12 Suppl 2):

$34-540.

22 Munin MC, Rudy TE, Glynn NW, et al. Early inpatient rehabilitation after
elective hip and knee arthroplasty. JAMA 1998; 279: 847-852.

23 Scivoletto G, Morganti B, Molinari M. Early versus delayed inpatient
spinal cord injury rehabilitation: an Italian study. Arch Phys Med Rehabil
2005; 86: 512-516.

24 Poulos CJ, Gazibarich BM, Eagar K. Supporting work practices, improv-
ing patient flow and monitoring performance using a clinical information
management system. Aust Health Rev 2007; 31 Suppl 1: $79-S85.

25 Kwakkel G, van Peppen R, Wagenaar RC, et al. Effects of augmented
exercise therapy time after stroke: a meta-analysis. Stroke 2004; 35: 2529-
2539.

26 Slade A, Tennant A, Chamberlain MA. A randomised controlled trial to
determine the effect of intensity of therapy upon length of stay in a
neurological rehabilitation setting. J Rehabil Med 2002; 34: 260-266.

27 Senate Community Affairs References Committee. Chapter 4. Young
people in residential aged care facilities. In: Quality and equity in aged
care. Canberra: Commonwealth of Australia, 2005: 79-129. http://
www.aph.gov.au/Senate/committee/clac_ctte/completed_inquiries/
2004-07/aged_care04/report/c04.htm (accessed Aug 2008).

28 Clinical Epidemiology and Health Services Evaluation Unit, Melbourne
Health. Best practice approaches to minimise functional decline in the
older person across the acute, sub-acute and residential aged care
settings. Melbourne: Victorian Government Department of Human Ser-
vices, 2004. http://www.health.vic.gov.au/acute-agedcare/functional-
decline-manual.pdf (accessed May 2008).

29 Continuing Care Section, Programs Branch, Metropolitan Health and
Aged Care Services Division. Improving care for older people: a policy
for health services. Melbourne: Victorian Government Department of
Human Services, 2003. http://www.health.vic.gov.au/older/improving-
care.pdf (accessed May 2008).

2

(Received 7 Feb 2008, accepted 27 May 2008) =]

MJA o Volume 189 Number 6 o 15 September 2008 343

112



9.3 Appendix 3: publications related to spinal rehabilitation patient flow

9.3.1

Appendices

International spinal rehabilitation unit survey

Spinal Cord (2013) 51, 893-897
© 2013 International Spinal Cord Society All rights reserved 1362-4393/13

www.nature.com/sc

ORIGINAL ARTICLE
International survey of perceived barriers to admission
and discharge from spinal cord injury rehabilitation units

PW New!2, G Scivoletto?, E Smith%, A Townson>®, A Gupta’, RK Reeves®, MWM Post’, T Eriks-Hoogland'?,
ZA Gill'! and M Belci'?

Study design: Survey.

Objectives: To describe and compare perceived barriers with patient flow in spinal rehabilitation units (SRUs).

Setting: International. Ten SRUs (Australia, Canada, India, Ireland, Italy, Netherlands, Pakistan, Switzerland, UK and USA) that
admit both traumatic and non-traumatic spinal cord injury patients.

Methods: Survey completed between December 2010 and February 2013 on perception of barriers for admission into and discharge
from SRUs. Opinion was sought from the participants regarding the utility of collecting data on the timeliness of access to SRUs and
occurrence of discharge barriers for benchmarking and quality improvement purposes.

Results: The perceived barriers in accessing SRUs ranged from no access problem to a severe access problem (no access problems
n=3; minor access problems n= 3; moderate access problems n=2; severe access problem n=1 and extreme n=1). Most units
(n=9/10) agreed that collecting data on timeliness of access to SRUs for acute hospital patients may help improve patient outcomes
and health system processes by providing information for benchmarking and quality improvement purposes. All units reported
perceived barriers to discharge from SRUs. Compared with admission barriers, a greater perception of barriers to discharge was
reported (minor problem n= 3; moderate problem n= 3; severe problem n=3; and extreme n=1). All units agreed that collecting
data on barriers to discharge from SRU may help improve patient outcomes and system processes.

Conclusions: Perceived barriers to patient flow in SRUs are reported in many countries. Projects to identify and minimise the
occurrence and impact of admission and discharge barriers could increase access to rehabilitation and improve the rehabilitation
outcomes for patients.

Spinal Cord (2013) 51, 893-897; doi:10.1038/sc.2013.69; published online 30 July 2013

Keywords: spinal cord diseases; rehabilitation; health services accessibility; patient discharge; patient flow; bed block

INTRODUCTION

Spinal cord injury (SCI) medicine is a complex field, and delayed
access to appropriate expertise at any point in the care continuum—
pre-hospital, emergency, acute hospital, rehabilitation and
community—can potentially compromise patient outcomes. Further-
more, an inability to transfer a patient from one phase of care in the
management continuum to the next phase can result in inefficient
resource utilisation. This problem can contribute to difficulty with
other patients at different phases in the management continuum
being unable to access their optimal setting of care.

Problems with patient flow in hospital systems have been well
described in emergency departments'=> and acute-care hospitals.*®
Patient flow in rehabilitation has not been studied to the same degree,
but in recent years, a number of reports have detailed problems in this
area.”!! A recent survey of rehabilitation physicians in Australia
highlighted problems with access to, and especially discharge from,

rehabilitation units.!! A few articles have previously highlighted
problems for patients with non-traumatic SCI (NTSCI) not being
able to access specialist spinal cord rehabilitation services as readily as
patients with traumatic SCI (TSCI).”!>"* The occurrence of barriers
for admission into spinal rehabilitation units (SRUs) for patients with
recent onset of spinal cord damage or barriers to discharge from SRUs
after the completion of necessary inpatient rehabilitation for patients
with spinal cord damage from any cause are an issue that has received
little attention in the literature.

We planned a survey of units participating in our research
collaboration, the International Spinal Cord Rehabilitation (ISCoR)
study group (previously known as the International Non-traumatic
Spinal Cord Injury Study Group)'® on the perception of senior staff,
regarding barriers for admission of patients into their SRU from acute
hospitals and subsequent barriers to discharge. It is important to
emphasis that all participating units admit patients with spinal cord
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British Columbia, Vancouver, Canada; ’Neurological Rehabilitation Division, Department of Psychiatric & Neurological Rehabilitation, National Institute of Mental Health and
Neurological Sciences, Bangalore, India; 8Department of Physical Medicine and Rehabilitation, Mayo Clinic College of Medicine, Rochester, MN, USA; Rudolf Magnus Institute
of Neuroscience and Center of Excellence in Rehabilitation Medicine, University Medical Center Utrecht and De Hoogstraat, Utrecht, The Netherlands; 19Swiss Paraplegic
Research, Swiss Paraplegic Centre, Nottwil, Switzerland; !Spinal Rehabilitation Unit, Armed Forces Institute of Rehabilitation Medicine (AFIRM), Rawalpindi, Pakistan and
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damage from any cause, both NTSCI (median, interquartile range
proportion 40%, 30-42%) and TSCI (median, interquartile range
proportion 45%, 20-48),'° and that the survey responses were based
on consideration of both these patient groups in combination. The
objective was to (a) measure the perception of barriers for admission
into SRU and subsequent barriers to discharge; (b) to identify the
types of perceived barriers; and (c) to provide further understanding
of the context of the SRUs in the ISCoR Study Group that will be
important for interpreting the results from subsequent phases of this
project when patient outcomes, including length of stay in
rehabilitation, are reported.

MATERIALS AND METHODS

Participants

The participating units were chosen by the Principal Investigator on the basis
that they included a broad international representation of SRUs, including a
mix of developed and developing countries. It was initially planned to include
at least one unit from each continent. Despite our best efforts, no unit from
South America or Africa was located that was able to participate and meet the
inclusion criteria (which included admitting a minimum of 50 patients with
NTSCI over 3 years for inclusion into the ISCoR study group).

The full inclusion and exclusion criteria, and the results dealing with the
organisation of rehabilitation services and systems of care (funding sources,
relationship with acute hospitals, catchment, referral process, the number of
rehabilitation beds, proportion of patients with NTSCI and TSCI, determination
of readiness to discharge, staffing ratios, provision of secondary non-core
therapists and ancillary services, and relevant support programs) have been

site from the United Kingdom joined our Study Group, which also met the
inclusion criteria.

Survey

A survey of participating units was developed by the Principal Investigator
(PWN) based on clinical expertise and literature review. The survey questions
on barriers to access and discharge were modified from a similar survey
conducted on rehabilitation and aged-care physicians and senior hospital
managers in Australia.!’ The present paper is based on items concerning
respondents” perceptions regarding admission and discharge barriers for SRU
patients, irrespective of aetiology of spinal cord damage (that is, the survey
questions did not distinguish between TSCI and NTSCI). The survey used
Likert scale (no problem, mild, moderate, severe or extreme problems) and
closed questions, as well as a few open questions, allowing free-text answers
(copy of the survey available from PWN). The respondents were able to select
as many relevant reasons for barriers to admission and discharge from a list,
with the opportunity to also add their own reasons.

The survey was completed electronically by a representative from each of the
participating SRUs between December 2010 and February 2013. Given the time
period over which the survey was completed, all authors reconfirmed the
responses pertaining to their SRU were still applicable in March and April
2013. No specific data analysis was planned. We certify that all applicable
institutional and governmental regulations concerning the ethical use of
human volunteers were followed during the course of this research. Approval
for the project was obtained separately by the participating units from their
respective institute’s ethics committees, where required, and from the Alfred
Health Human Research and Ethics Committee, Melbourne, Victoria,

recently reported.'® Subsequent to the acceptance of the above manuscript, a ~ Australia.
Table 1 Reported barriers to admission from SRUs
Australia Canada Italy Ireland India Netherland  Pakistan Switzerland UK USA
City, Hospital Melbourne, Vancouver Rome Dublin Bangalore  Utrecht Rawalpindi Nottwil, Aylesbury, Rochester,
Spinal GF Strong IRCCS National National De Armed Forces Swiss National ~ Minnesota
Rehabilitation Rehabilitation Fondazione Rehabilitation Institute of Hoogstraat Institute of Paraplegic ~ Spinal Saint Marys
Unit, Centre S. Lucia Hospital Mental Rehabilitation Center Injuries Hospital
Caulfield Health and Medicine Centre
Hospital Neuro
Sciences
Admission barriers
How accessible generally are SRU beds for acute SCI Extreme Minor access Moderate ~ Minor access No access No access Moderate No access Severe Minor
patients needing admission? access problems access problems problems  problems  access problems  access access
problems problems problems problems  problems
Agree that it may help improve patient outcomes, Strongly Agree Agree Strongly Strongly Agree Unsure Agree Agree Strongly
and health system processes, to collect data on the agree agree agree agree
timeliness of access to inpatient rehabilitation for
acute hospital patients with SCI by using this
information for benchmarking and quality
improvement purposes.
Currently, collect such information Yes Yes No Yes No No No No Yes Yes
If yes, what information? Time from Time from Time from Time from Time from
ready to ready to ready to referral to  ready to
admission admission admission admission admission
Reported difficulties contributing to access problems for SCI admission into SRU
Number of available beds Yes Yes Yes No No No Yes No Yes No
Physical/environmental issues, e.g., lack of single rooms  Yes Yes No Yes No Yes Yes No Yes Yes
Equipment issues, e.g., lack of hoists, bariatric Yes No No No No No No No No No
Staffing issues—nursing Yes No Yes No No No No No Yes No
Staffing issues—allied health Yes No Yes No No No No No Yes No
Other No No No No No No Financial No No No
issues for
civilians

Abbreviations: SCI, spinal cord injury; SRU, spinal rehabilitation unit.
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Table 2 Reported barriers to discharge from SRUs
Australia Canada Italy Ireland India Netherlands ~ Pakistan Switzerland UK USA
Discharge barriers
How great a problem are Extreme Moderate Severe Severe Moderate ~ Minor Minor Moderate Severe Minor
barriers to discharge for SCI problem problem problem  problem problem  problem problem problem problem problem
patients in SRU?
Agree that it may help improve Strongly Agree Strongly  Strongly Strongly  Strongly Strongly Agree Agree Strongly
patient outcomes, and health  agree agree agree agree agree agree agree
system processes, to collect data
on barriers to discharge for SCI
rehabilitation inpatients by using
this information for benchmark-
ing and quality improvement
purposes.
Currently, collect such Yes Yes No Yes No No No No No Yes
information
If yes, what information? Date ready for Date ready Date ready for Date ready for
discharge versus for discharge discharge versus discharge versus
actual discharge versus actual actual discharge actual discharge
date and causes of discharge date date and causes of date and causes of
discharge barriers. discharge barriers. discharge barriers.
Reported difficulties contributing to discharge barriers for SRU inpatients
Waiting for high-level Yes Yes No Yes No Yes No Yes Yes Yes
care/nursing home bed
Locating suitable Yes Yes No Yes No Yes No Yes Yes Yes
accommaodation in community
Carer funding Yes Yes Yes Yes Yes No No Yes Yes Yes
Home modification funding Yes Yes Yes Yes Yes No No Yes Yes No
Equipment funding Yes Yes Yes No No No No Yes Yes Yes
Lack of suitable ambulatory No Yes No No Yes No No No No Yes
therapy options
Other No No No No No No No No No No
Abbreviations: SCI, spinal cord injury; SRU, spinal rehabilitation unit.
RESULTS nominated for barriers to discharge from SRUs were as follows: lack
Ten SRUs agreed to participate in this project and completed the of funding for caregivers (n=8), lack of funding for home modifica-
survey (Australia, Canada, Italy, Ireland, India, Netherlands, Pakistan,  tions (n = 7), waiting for nursing home (1 =7) or other accommoda-
Switzerland, United Kingdom and USA). The responses regarding tion (1 =7) and lack of funding for necessary equipment (1=6).
perceived barriers to admission are shown in Table 1. There was a
wide diversity in the perception of barriers to admission (no access DISCUSSION
problems #=3; minor access problems n=3; moderate access Our results found that the perception of the degree of difficulty with
problems n=2; severe access problem n=1; and extreme n=1). barriers for transfer from acute hospital into SRUs varied between
Despite the range of responses, most units (n=9/10) agreed that participating units. In contrast, there was a much more consistent
collecting data on timeliness of access to the SRU for acute hospital  perception of problems with barriers to discharge from SRUs. There
patients with SCI may help improve patient outcomes and health  was strong agreement that collecting data on both the timeliness of
system processes by providing information for benchmarking and  access to SRU and the barriers to discharge from SRU and using this
quality improvement purposes. Five units collected this type of information for benchmarking and quality improvement purposes
information at the time of survey completion (time from ready for  may help improve patient outcomes and health system processes. Our
transfer from acute hospital until admission into SRU). The most  findings highlight that problems with patient flow in SRUs are of
common nominated reasons for barriers to admission were physical/  international significance.
environmental issues (n=7) and the number of available beds Our results are consistent with the survey results from Australian
(n=>5). clinicians and health managers regarding perception of barriers to
The responses regarding perceived barriers to discharge from the patient flow and the use of related process measures.'! In that study,
SRU are shown in Table 2. Compared with admission barriers, there ~ 87% of rehabilitation physicians believed that there were moderate,
was a greater perception of barriers to discharge reported (minor severe or extreme discharge barriers for inpatients in their unit
problem n=3; moderate problem n=3; severe problem n=3; compared with 41% who reported the same degree of problems with
extreme n=1). All units agreed that collecting data on barriers to  barriers to admission. Although 45% of respondents in that survey
discharge for SRU patients may help improve patient outcomes and  reported collecting data related to the timeliness of acute hospital
health system processes. Four units collected this type of information  patients, accessing rehabilitation beds for quality improvement
at the time of survey completion. The most common reasons purposes, 70% agreed that this information would be useful for
Spinal Cord

115



Appendices

SCI admission and discharge barriers
PW New et al

896

benchmarking and quality improvement purposes. Nineteen percent
of respondents reported collecting data related to discharge barriers,
but 71% agreed that this information would be useful. The reasons
nominated as admission or discharge barriers from the Australian
survey had many similarities with the reasons nominated by
respondents in this report.

Our findings reinforce the assertions of others that there are
problems with rehabilitation patient flow generally,” ' as well as
patients with spinal cord damage.”® Two previous reports have
highlighted the problems with timely access to appropriate expertise
in the SCI management continuum, particularly admission to SRU.”
None of the units in our survey reported health policies limitations or
constraints to either admission or discharge, as others have
reported,'®18 but this may be due to the number of units included
and non-random participation in the survey. A survey from The
Netherlands highlighted problems with the amount of time some
patients spent arranging their home modifications or alternative
accommodation, with a third of patients reporting that their
discharge was delayed by a median of 15 weeks while this issue was
resolved.!” A recent study from the United States of America that
classified the barriers to community integration for patients with SCI
report that the two most common barriers were equipment issues and
lack of environmental and home assistance, which coincides with the
common reporting among our units of these as barriers to
discharge.?®

Problems with patient flow in rehabilitation can result in a number
of potential adverse consequences, as well as wasting health-care
resources that could be better utilised. When patients are in hospital
for longer than necessary, for each additional day of hospitalisation,
the risk of iatrogenic complications, such as medication errors,
nosocomial infections and falls, increases by 6%.2! Stroke?’ and
trauma patients®> are reported to have better outcomes when
transferred to rehabilitation sooner, with a shorter rehabilitation
length of stay and better functional outcomes at discharge.?>?* Similar
findings have also been reported in patients with spinal cord damage.
Patients with a shorter acute hospital admission have been reported to
have a shorter rehabilitation admission,??* fewer pressure ulcers’*
and a more efficient functional improvement.>>

A detailed discussion of the implications of each barrier reported
would be quite lengthy; however, it is apparent that in order to
adequately address the range of barriers reported, more resources may
be required to meet the needs of NTSCI and TSCI patients. Some of
these resources may be needed by the SRUs and others by community
organisations, with the specific requirements varying between settings.
These resources include physical and material goods, workforce,
health and disability services, and the timely availability of accom-
modation options for disabled. The responsibility for implementing
the required solutions would vary between SRUs, but would typically
lie at either a regional, State or National level. Unfortunately, given the
current global economic outlook, many countries would have
difficulty in adequately addressing the need highlighted here in the
short term.

The implications of our results are that health funders, managers,
policymakers and senior clinicians need to address patient flow
inefficiencies through the whole hospital system, and not just focus
on the emergency department. Our results highlight the potential to
improve the flow for patients with spinal cord damage through the
hospital system. Further study of this problem will facilitate the wise
use of scarce resources and the best achievable patient outcomes. The
problems we highlight are an important opportunity for improve-
ment of health-care and hospital systems. A detailed understanding of
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access and discharge barriers would allow resources to be optimally
directed. An international study group will allow cross-cultural
comparisons. Efficient patient transfer to the optimal level of care
may be able to reduce the total cost of care and also the chance of
iatrogenic complications, and help improve functional outcomes. It is
quite likely that developing solutions to access and discharge barriers
would result in a significant improvement in length of stay, in both
acute and rehabilitation hospitals. It is important to note that
addressing the barriers to discharge for patients who have completed
rehabilitation and for those whose discharges have been delayed will
consequently improve access for patients waiting for transfer into the
SRU.

Research is needed to measure the occurrence and causes of
barriers to patient flow for SCI patients across the management
continuum. A necessary requirement for future studies includes key
principles to guide this research—Dbecause this field has not been well
studied to-date—including the development of trans-cultural defini-
tions, classifications and key performance indicators of patient flow in
rehabilitation that can facilitate patient flow barriers being identified
and addressed.?” Risk adjustment strategies will also be necessary to
allow meaningful comparisons across centres. In order to improve the
health-care experiences for patients, it is also suggested that future
work in this field include patients’ perspectives on admission and
discharge barriers.

Study limitations
Limitations of our survey include the possibility of responder bias,
which could have influenced answers in either direction, and the small
number of participating units. We believe, however, based on
discussion with colleagues in our respective countries and interna-
tionally in other SRUs, that our findings are generalisable to many
other SRUs around the world, not just in the countries that
participated in this survey. Furthermore, we believe that there are
likely to be problems with patient flow in rehabilitation that affect
other impairment groups besides those with spinal cord damage.
Other limitations are the range of factors considered in the
survey questions. For example, there was no rating of the degree to
which the nominated reasons for a barrier contributed to the access or
discharge barriers or quantification of the rating of barrier severity.
We did not record perceptions about lack of awareness of SRUs
among acute hospital staff or the lack of availability of such units, and
we did not attempt to measure actual duration of the barriers or their
impact on length of stay. A future project plans to measure the
occurrence, causes and duration of barriers to the flow of patients
into and out of our units. There is also the possibility that the
perceptions regarding the severity and causes of barriers to admission
or discharge may have changed, either for better or worse, since the
survey was conducted. Finally, we have not considered internal
processes in acute hospital units or the SRU that can also impact
on length of stay and contribute to admission or discharge barriers.
Recent publications using the operations research methodology have
highlighted the opportunities for improving these internal processes
for patients with SCI.28:2°

CONCLUSIONS

We have found that many SRUs have problems with timely access for
acute hospital patients to their beds and most have problems with
barriers to discharge. These problems contribute to hospital ineffi-
ciency and compromise patient outcomes. Further research is
warranted to quantify the extent and impact of barriers to the flow
of patients with spinal cord damage through the care continuum.
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Systems improvement processes designed to minimise the barriers
identified could result in benefits for individual patients and major
improvements in the flow of patients through the entire hospital
system.
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9.3.2 Barriers to admission into spinal rehabilitation unit
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Reducing process barriers in acute hospital for spinal
cord damage patients needing spinal rehabilitation

unit admission
PW New!?

Study design:
Objectives:
spinal rehabilitation unit (SRU) admission.
Setting: SRU, Victoria, Australia.
Methods:

Prospective open cohort case series.

To identify opportunities for improvement by recording duration of key processes from acute hospital admission until

Consecutive referrals of patients with recent spinal cord damage had prospective documentation of the key clinical

and demographic characteristics and duration (days) of the following sequential discrete processes: acute hospital admission until
referral to SRU, referral until SRU assessment, SRU assessment until ready for transfer to SRU and ready for transfer until SRU
admission.

Results: A total of 347 patients were referred with median age (interquartile range (IQR)) of 65 (52-76) years. Most patients were
male (n=203, 58.5%), had paraplegia (n=267, 77%) and an aetiology due to spinal cord myelopathy (n=280, 80.7%). There was
a median of 12 days (IQR 6-20) from acute hospital admission until referral, a median of 1 day (IQR 0-2) from referral till
assessment, a median of O (IQR 0-3.5) days from assessment till deemed ready and a median of 7 (IQR 2-20) days from deemed
ready until transfer to SRU. Overall, patients spent 34.2% (4951/14 478 days) of their acute hospital length of stay waiting for a SRU
bed.

Conclusions: There are opportunities to improve the efficiency of the acute hospital journey for patients referred to a SRU. The
biggest opportunities exist for reducing the time from acute hospital admission till referral to SRU and the time from deemed ready for

transfer to SRU till admission.

Spinal Cord (2014) 52, 472-476; doi:10.1038/sc.2014.59; published online 29 April 2014

INTRODUCTION

Problems with patient flow have been well described in emergency
departments' and acute care hospitals>® in many countries. It is likely
that this challenge will intensify with population ageing! and the
anticipated increase in chronic disease and disability. There has been
relatively little attention given to barriers for acute hospital patients
waiting for inpatient rehabilitation,” or the occurrence and causes of
discharge barriers for rehabilitation patients remaining in hospital
after they are deemed to no longer require inpatient rehabilitation
for management of the activity limitations resulting from their
impairment.»!® The occurrence of these barriers has an adverse
impact ‘upstream’—with flow-on affects reducing acute hospital bed
availability and increasing the risk of adverse outcomes for patients,
1 or impairment-related complications.>!?

Spinal cord damage (SCD), either traumatic spinal cord injury
(SCI) or non-traumatic spinal cord myelopathy (SCM) require
optimal care from the onset in order to prevent secondary complica-
tions that can have a detrimental influence on long-term outcomes. A
review of the evidence regarding setting of care for patients with SCD

such as iatrogenic

has highlighted that patients have improved outcomes with a
specialized and systematic approach to their care, in comparison
with less specialized and less coordinated models of care.!?
The benefits of a specialised and integrated system of care include
reduced complications, length of stay (LOS) in hospital, costs and
improved efficiency of rehabilitation in reducing disability.!>!> There
has been very little formal study of the process barriers for patients
with SCD needing admission to a spinal rehabilitation unit (SRU),
although a number of studies have highlighted this as a problem
area®®!415 and this has recently been highlighted as an international
problem.!®

The primary objective of this study was to measure the time taken
for the key processes in the patient journey for patients with SCD
from acute hospital admission through to inpatient SRU admission in
order to identify opportunities for improvement. In addition, as an
exploratory analysis, secondary objectives were to test hypotheses
regarding whether clinical or demographic factors contributed to
three key outcomes: (1) the delay from acute hospital admission until
referral to SRU, (2) the delay between being deemed ready for
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transfer to SRU and subsequent admission SRU and (3) to determine
whether the time waiting for a SRU bed after being deemed ready
for transfer was associated with either an increased LOS in SRU,
pelvic pressure ulcer or an increased dependency at discharge
from rehabilitation.

MATERIALS AND METHODS

Setting

The SRU at the Caulfield Hospital, Victoria, Australia is a 12-bed
adult inpatient unit. It is located in a public hospital and funded by the
State. Patients with SCD are referred from both private and public
hospitals from greater metropolitan Melbourne and elsewhere in the
State. Many patients are admitted from the acute care tertiary hospital
in the inner-south of metropolitan Melbourne that is part of the same
Network as the SRU. As the other major SRU in Melbourne does not
routinely admit patients with SCM, the SRU at Caulfield hospital admits
mainly these patients; however, it has no specific aetiology bias in its’
admission criteria.

The typical hospital journey for patients involves them being referred by the
treating acute hospital unit to the SRU via a central access unit at Caulfield
Hospital. The patient would then be assessed by either an advanced trainee in
rehabilitation medicine or the unit head (the author—a physician in
rehabilitation medicine who specialises in SCD). Patients referred from
hospitals in other health networks were typically assessed by the rehabilitation
assessment service based at that hospital and subsequently by the advanced
trainee in rehabilitation medicine in the SRU, who would confer with the unit
head. If the patient was deemed by the SRU to be appropriate and ready
for admission, they would be put on a waiting list for admission with the
central access unit, which coordinated the timing of admission as beds
became available.

Study design
This was a prospective open cohort case series of consecutive referrals
of patients with SCD to the SRU between 1 September 2006 and 31 July 2013.

Participants

All patients with a recent onset of SCD who were referred and accepted for
admission into the SRU were included in the study. Patients with a chronic
SCD readmitted to hospital for management of late-onset complications after a
previous rehabilitation admission were excluded.

Outcome measures

Relevant dates were collected to calculate the duration (in days) of the
sequential discrete processes that patients passed through from acute hospital
admission until transfer into the SRU. If the onset of SCD occurred after the
acute hospital admission—for example, in cases of SCM due to spinal cord
infarction from aortic aneurysm surgery—then the date of onset of SCD was
used instead of the date of acute hospital admission. The key processes
recorded were as follows: acute hospital admission (or onset if after) until
referral to SRU, referral until assessment by the SRU, assessment by SRU until
deemed ready for transfer to rehabilitation and ready for transfer until SRU
admission. These processes are based on previous research in this area.!”!8 If a
patient was deemed ready for transfer to the SRU and became unwell—for
example, due to medical complications—then the ‘not ready’ duration was
excluded from calculating the duration waiting for transfer. Patients referred
and accepted for admission into the SRU, but not subsequently admitted,
had the date they were removed from the waiting list and the reason for
this recorded.

In addition to the duration of the above processes, the following informa-
tion was also recorded: referral source (same health network or another
network); age on admission to acute hospital (years); gender; level of
SCD (tetraplegia or paraplegia); and aetiology of SCD (traumatic SCI or
non-traumatic SCM).

On admission to the SRU, the presence of any pelvic region pressure ulcers
was noted. This complication was selected because wounds in this region have

Reducing process barriers in acute hospital
PW New

the greatest negative impact, compared with other locations, on participation
in rehabilitation by limiting sitting in a wheelchair and bed-based tasks. At
SRU admission and discharge, the American Spinal Injury Association
Impairment Scale (AIS) grade of injury'® and the Functional Independence
Measure (FIM) were recorded.?’

Data collection and storage

The data were recorded in a password-protected database prospectively by the
advanced trainee in rehabilitation medicine or the unit head and were
reviewed by the unit head weekly to confirm their accuracy.

Statistical analysis

Continuous variables were described using the median and interquartile range
(IQR). Comparisons were made using the Kruskal-Wallis rank test. Although
multiple analyses were planned, as this was a hypothesis generating study no
correction was made for these. Analysis was performed to test for the influence
of clinical (AIS grade and level), demographic (gender or age) and referral
source on the key process in the patient journey from acute hospital to SRU.

On the basis of previous research®!” it was decided to use the time waiting
for a SRU bed after being deemed ready for transfer from acute hospital and
the time from acute hospital admission until referral to the SRU as dependent
variables for regression analysis. Stepwise multiple linear regression (backwards
inclusion) was used to determine factors associated with the following four
dependent variables: (1) the log-transformed time between acute hospital
admission and referral to the SRU, (2) the log-transformed time between
deemed ready for transfer to the SRU and admission, (3) the log-transformed
rehabilitation LOS and (4) physical disability at discharge from SRU measured
using the motor subscale of the FIM. Log-transformation was used to facilitate
parametric analysis. As some of the wait periods in acute hospital were zero
days, when the log-transformation was made for all of these one was added to
the raw score to avoid a result of infinity. Patients’ age, gender, level, aetiology
(SCI or SCM) and AIS on admission (dichotomised to AIS A, B or C versus D)
were considered as covariates for all models. The FIM motor subscale on
admission to SRU (as an indicator of disability and burden of care at transfer
from acute hospital), the presence of a pelvic region pressure ulcer on SRU
admission and the acute network where the patient was treated (same health
network or another network) were additionally included as covariates in the
second model. The log-transformed time between deemed ready for SRU and
subsequent admission was included as a covariate in the third and fourth
models. Admission FIM motor subscale was also included as a covariate in the
fourth model.

All applicable institutional and governmental regulations concerning the
ethical use of human volunteers were followed during the course of this
research. The project was approved by the Alfred Health Human Research
Ethics Committee. P-values of <0.05 were deemed statistically significant.
Stata version 12 (StataCorp, College Station, TX, USA) was used for statistical
analysis.

RESULTS

There were 378 patients referred to the SRU during the study period;
however, 31 were excluded because they had a prior SCD, leaving 347
patients ranging in age from 17 to 93 years included in the analysis.
We analysed the age of patients on admission, duration of the four
key processes from acute hospital admission until transfer into SRU
and the total acute hospital LOS by the following: aetiology of SCD,
level of SCD, AIS on admission, gender and the acute hospital
Network before rehabilitation admission Table 1.

The proportion of patients achieving the key processes within
specified time frames is shown in Table 2. Half the patients spent
28.6% of their acute hospital admission waiting for a rehabilitation
bed and a quarter of patients spent 54.1% of their acute admission
waiting for a SRU bed. Overall, SCD patients spent 34.2% (4951/
14478 days; IQR 8.3-51.4%) of their acute hospital LOS waiting for a
SRU bed to become available.
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Table 1 Duration of key processes in the patient journey from acute hospital to SRU admission according to key variables
n (%) Age (years) Median (IQR) days Median (IQR) days Median (IQR) days Median (IQR) days Median (IQR)
mediar? (IQR) from acute hospital ~ from referral to SRU  from assessment for from ready for acute hospital

admission to till assessment® SRU admission transfer to SRU Losf
referral to SRUP until ready for until admission®
transfer®
Aetiology

Spinal cord 280 (80.7) 66 (53-76) 12 (7-20) 1(0-2.5) 0 (0-3) 8.5 (3-22) 31 (17-55)

myelopathy

Traumatic SCI 67 (19.3) 60 (45-75) 11 (4-18) 1(1-2) 1 (0-6.5) 4 (1-11) 20 (13-45)
Level of injury

Paraplegia 267 (77) 65 (51-76) 12 (7-20) 1(0-2) 0 (0-2) 7 (2-21) 29 (16-52)

Tetraplegia 80 (23) 62.5 (52-74) 11.5 (5-21) 1(0-2) 1(0-7) 6 (1-20) 29 (15-54)
AlS grade®

AISA, BorC 189 (66.6) 65 (53-75) 13 (7-25) 1(0-2) 0 (0-4) 7 (2-21) 31 (18-58)

AIS D 95 (33.4) 61 (47-74) 10 (5-15) 1(0-2) 0 (0-3) 5(1-13) 18 (13-36)
Gender

Male 203 (58.5) 63 (51-75) 12.5 (6-20) 1(0-2) 0 (0-4.5) 6 (1-18) 28 (15-53.5)

Female 144 (41.5) 66 (52-76) 11 (7-20) 1(0-2) 0 (0-3) 10.5 (4-22.5) 30 (18-51)
Referral source

Same network 137 (39.5) 61.5 (48.5-73) 11 (5-17) 1(0-2) 1 (0-6) 2 (1-6) 18 (12-31.5)

Another network 210 (60.5) 66 (55-77) 13 (7-21) 1(0-3) 1(0-1) 16 (6-30) 36 (23-63)
Total 347 (100) 65 (52-76) 12 (6-20) 1(0-2) 0 (0-3.5) 7 (2-20) 29 (16-52)
Abbreviations: AIS, American Spinal Injury Association Impairment Scale; IQR, interquartile range; LOS, length of stay; SCI, spinal cord injury; SRU, spinal rehabilitation unit.
apge: aetiology 2=2.9, P=0.09; level z2=0.4, P=0.5; AIS 72=2, P=0.2; gender z2=1.3, P=0.3; referral source y2=4.8, P=0.03.
bAcute hospital admission to referral to SRU: missing data n=11; aetiology °=2.1, P=0.1; level y°=0.6, P=0.4; AIS z°=10.9, P=0.001; gender z>=0.2, P=0.6; referral source 7% =4.5,
P=0.03.

CReferral to SRU till assessment: missing data n=4; aetiology 72 =2.8, P=0.09; level z2=1.9, P=0.2; AIS 2=0.12, P=0.7; gender 72=0.03, P=0.9; referral source 72=1.4, P=0.2
lj;gssessment for SRU admission until ready for transfer: missing data n= 14; aetiology y°= 2.6, P=0.1; level y2=4, P=0.05; AIS 2=0.7, P=0.4; gender s =0.6, P=0.4; referral source
2=5.8, P=0.01.

EIieady for transfer to SRU until admission: missing data n= 13; aetiology 12: 13.5, P=0.0002; level 12:2.3, P=0.1; AIS 12:8.1, P=0.004; gender 12:7.8, P=0.005; referral source
72=113.8, P=0.001.

fAcute hospital LOS: aetiology 72 = 6.8, P=0.009; level 2=0.001, P=1; AIS z2=18.5, P=0.0001; gender z2=0.5, P=0.5; referral source y2=49.5, P=0.0001.

&Missing data n= 63, patients referred but not admitted.

Of the 347 patients referred and accepted for admission into the SRU until transfer. Patients who were less disabled at discharge
SRU, most (n =283, 81.6%) were subsequently admitted. However, from SRU tended to be less disabled on admission, have a longer
31 patients (8.9%) were admitted to a non-specialist rehabilitation ~LOS in rehabilitation, wait shorter from being deemed ready for
unit because of the long delay waiting for a bed into the SRU, transfer to SRU after being deemed ready, have a traumatic SCI and
10 patients (2.9%) changed their mind after being accepted and  were younger.
decided that they did not want to come to the SRU, 6 patients were
transferred to palliative care, 6 patients (1.7%) died and 11 (3.2%) DISCUSSION
were removed from the waiting list for other reasons. There was typically a short delay between referral and assessment by

The results of the multiple linear regressions to determine the the SRU, and most SCD patients were ready for transfer to
influence of variables on (1) the delay between acute hospital rehabilitation on the day of assessment. The longest delays were for
admission and referral to the SRU, (2) delay between deemed ready  the period between the acute hospital admission/onset of SCD and
for rehabilitation and transfer into the SRU, (3) LOS in the SRU the referral for assessment by the SRU and the wait for transfer to
and (4) motor subscale of the FIM at discharge from SRU are shown  SRU after being deemed ready for admission.
in Table 3. These findings highlight the important opportunities for improving

Patients with a more complete grade of injury tended to have a  the acute hospital processes for patients with SCD in our region.
longer duration between acute hospital admission and referral to  There is a need to educate acute hospital staff about the importance of
SRU. A longer delay from when deemed ready for transfer to SRUand ~ commencing the discharge-planning process for patients with SCD
subsequent admission into SRU was found for patients who were much sooner. Earlier referral to a SRU has the potential to reduce
more physically disabled (lower motor FIM), had a pelvic region unnecessary time in acute hospital and prevent complications related
pressure ulcer on admission to the SRU, were female or were referred  to SCD. No explanation is available as to why the patients with
from another network to the SRU. The LOS in the SRU tended to be ~ complete SCD would tend to wait longer for referral, and it is
longer for patients who were more disabled on admission and was not ~ important to note that this covariate only explained a small amount
influenced by the duration of the wait from being deemed ready for  of the variance in the regression analysis.
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Table 2 Proportion of patients achieving the key processes within
specified time frames

Time Cumulative Cumulative pro- Cumulative Cumulative
interval proportion portion assessed proportion proportion
referred for following referral ~ deemed ready transferred
SRU following  for rehabilitation  for transfer to  from acute to
acute hospital (%) SRU after SRU after
admission or rehabilitation  being deemed
onset SCD (%) assessment ready (%)
completed (%)
Same day 0 38.3 57.5 7.5
1 Day 0.6 62.9 70.5 21.6
2 Days 4.2 77.8 72.3 27.9
3 Days 9.3 84.5 75.0 31.2
1 Week 30.2 96.5 83.4 53.5
2 Weeks 62.1 99.7 91.9 66.4
3 Weeks 77.0 100 94.3 75.7
4 Weeks 82.4 95.8 84.1
5 Weeks 88.4 97.0 89.2

Abbreviations: SCD, spinal cord damage; SRU, spinal rehabilitation unit.

A major effort is needed to reduce the unnecessary time that
patients with SCD spend in acute hospital waiting for a bed in a SRU,
particularly for patients from other health networks to the one
associated with the SRU. This would also probably help to reduce the
not insignificant proportion of patients accepted to the SRU but
subsequently admitted to non-specialist general rehabilitation units
because of the long delay they spent waiting for a SRU bed. Patients in
our study who waited longer for a SRU bed after being deemed ready
tended to have a lower motor FIM score on admission, be more likely
to have a pressure ulcer and were female. No explanation is available
as to why female patients waited longer for admission into the SRU. It
is not possible to determine whether the increased pressure ulcers and
disability in patients who waited longer for a SRU bed was a result of
the delay or the cause. Patients experiencing a longer delay for a SRU
bed tended to have greater disability at rehabilitation discharge, after
adjusting for the disability on admission. The LOS in SRU was
prolonged for patients who were more disabled on admission and
those who waited longer for a SRU bed after being deemed ready for
transfer, possibly because of greater deconditioning or increased
complications, again emphasising the importance of developing
strategies to reduce this wait.

A study of general rehabilitation patients admitted into two units in
a different health network in Melbourne recently reported that the
proportion of acute hospital LOS spent waiting for a rehabilitation
bed was 12%.° The waiting time for the key processes for the SCD
patients in this study was much longer compared with the general
rehabilitation patients, especially for the delay between acute hospital
admission and referral and being deemed ready for rehabilitation
and transfer.

There are a number of studies in the literature that are relevant
for comparison with our findings. There are a few reports in the
literature of delays for patients with SCD accessing SRU. Different
authors use different cutoffs in duration for defining delays in
processes, whereas in the present study the durations are reported
as medians, IQR and proportion of patients achieving process within
certain time frames. In one study from the United Kingdom over a
5-year period, the average time from traumatic SCI to referral
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Table 3 Multiple regression analyses
Regression coefficient P
(95% CI)
Log-duration between acute hospital admission and referral to SRU?
AIS admission grade ABC 0.3 (0.1-0.6) t=-3.2,
P=0.001
Constant 2.3 (2.2-2.5) t=27.2,
P<0.001
Log-duration between being deemed ready for SRU and transfer into SRU®
Admission motor FIM —0.01 (-0.02 to —0.004) t= -3,
P=0.003
Pelvic pressure ulcer admission SRU 0.4 (0.2-0.8) t=-2.8,
P=0.005
Females 0.2 (0.09-0.4) t=2.7,
P=0.007
Another network referral -1.4(-16t -1.2) t=11.7,
P<0.001
Constant 2.8 (2.5-3.1) t=18.3,
P<0.001
Log-LOS in SRU¢

Log-duration between being deemed  0.08 (0.02-0.2) t=2.5,

ready for SRU admission and P=0.01

transfer into SRU

FIM admission to rehabilitation —0.03 (-0.03 to —0.02) t= -9.5,

P<0.001

Constant 4.7 (4.5-5) t=37.4,

P<0.001
FIM motor subscale at SRU discharge®
FIM motor admission to SRU 1.1 (0.9-1.3) t=-12.9,
P<0.001
Log SRU LOS 6.2 (3-9.3) t=3.8,
P<0.001

Log-duration between deemed ready —2.6 (—4.4 to —0.7) t=2.8,

for SRU and transfer into SRU P=0.006

Age —0.15(-0.3 to —0.01) t=2.2,

P=0.03

Traumatic SCI 6.1 (0.7-11.6) t=2.2,

P=0.03
Constant 8.95(—11.10 to 29.01) t=0.9,
P=0.4
Abbreviations: AIS, American Spinal Injury Association Impairment Scale; Cl, confidence
interval; FIM, Functional Independence Measure; LOS, length of stay; SCI, spinal cord injury;
SRU, spinal rehabilitation unit.
2Adjusted R2=0.03, P=0.001.
PAdjusted R%=0.36, P<0.001.
°Adjusted R?=0.28, P<0.001.
9dAdjusted R? =0.48, P<0.001.
was 5.5 days and from referral to admission was 10.7 days.® As
was found here, others have also reported an association between
the delay in admission to SRU and the occurrence of pressure
ulcers,'* increased LOS in SRU%!42! and greater disability at discharge
from SRU.!>2!

A strength of this study is that it uses validated measures of the key
processes in the acute hospital to SRU journey to identify opportu-
nities for improvement.>!” Although others have highlighted the
delays that patients with SCD can face in accessing SRU,>®14-16 none
have reported the duration of each sequential process.
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The results of this study cannot be generalised to other SRUs
because of the variability in systems and organisation of care for
patients with SCD.?? It is important to emphasise, however, that
unless processes are measured, they cannot be improved, and that
there appears to be support internationally among those working in
SRUs to record these processes for benchmarking and quality
improvement processes.'®

Limitations of this study include that data were only collected from
one SRU and there is inevitably referral bias associated with any centre.
Our SRU has a bias towards patients with SCM. It was not possible to
explore the reasons for delay in admission to SRU or referral.

In conclusion, the implications of this study are that future study of
process barriers for admission into SRUs should include the reasons
for delay and involve a number of different sites. Health-care
managers and clinicians should allocate resources to process improve-
ment projects that optimise the acute hospital LOS for patients with
SCD in order to reduce complications, preventable disability and
improve the efficiency of the hospital system by facilitating earlier
referral and transfer to specialised SRU.

DATA ARCHIVING
There were no data to deposit.

CONFLICT OF INTEREST
The author declares no conflict of interest.

ACKNOWLEDGEMENTS

I thank Drs Irina Astrakhantseva, Puey Ling Chia, Seema Chopra, Harry Eeman,
Kapil Gupta, Cristina Manu, Caroline McFarlane, Olivia Ong, Parinaz Sharifi,
James Ting and especially Richard Bignell for their assistance with data collection.

1 Eitel DR, Rudkin SE, Malvehy MA, Killeen JP, Pines JM. Improving service quality by
understanding emergency department flow: a White Paper and Position Statement
prepared for the American Academy of Emergency Medicine. J Emerg Med 2010; 38:
70-79.

2 Weaver FM, Guihan M, Hynes DM, Byck G, Conrad KJ, Demakis JG. Prevalence of
subacute patients in acute care: results of a study of VA hospitals. J Med Syst 1998;
22: 161-172.

3 Flintoft VF, Williams JI, Williams RC, Basinski AS, Blackstien-Hirsch P, Naylor CD. The
need for acute, subacute and nonacute care at 105 general hospital sites in Ontario.

Spinal Cord

Joint Policy and Planning Committee Non-Acute Hospitalization Project Working
Group. CMAJ 1998; 158: 1289-1296.

4 United Nations. Report of the Second World Assembly on Ageing; 8-12 April 2002;
Madrid, Spain. United Nations: New York, NY, USA.

5 Pagliacci MC, Celani MG, Spizzichino L, Zampolini M, Aito S, Citterio A et al.
Spinal cord lesion management in Italy: a 2-year survey. Spinal Cord 2003; 41:
620-628.

6 Amin A, Bernard J, Najarajah R, Davies N, Gow F, Tucker S. Spinal injuries admitted to
a specialist centre over a 5-year period: a study to evaluate delayed admission. Spinal
Cord 2005; 43: 434-437.

7 Bradley LJ, Kirker SG, Corteen E, Seeley HM, Pickard JD, Hutchinson PJ. Inappropri-
ate acute neurosurgical bed occupancy and short falls in rehabilitation: implications for
the National Service Framework. Br J Neurosurg 2006; 20: 36-39.

8 New PW, Cameron PA, Olver JH, Stoelwinder JU. Key stakeholders’ perception of
barriers to admission and discharge from inpatient subacute care in Australia. Med J
Aust 2011; 195: 538-541.

9 New PW, Andrianopoulos N, Cameron PA, Olver JH, Stoelwinder JU. Reducing the
length of stay for acute hospital patients needing admission into inpatient rehabilita-
tion: a multicentre study of process barriers. Intern Med J 2013; 43: 1005-1011.

10 New PW, Jolley DJ, Cameron PA, Olver JH, Stoelwinder JU. A prospective multicentre
study of barriers to discharge from inpatient rehabilitation. Med J Aust 2013; 198:
104-108.

11 Andrews LB, Stocking C, Krizek L, Gottlieb L, Krizek C, Vargish T et al. An alternative
strategy for studying adverse events in medical care. Lancet 1997; 349: 309-313.

12 Wolfe DL, Hsieh JTC, Curt A, Teasell RW, the SCIRE Research Team. Neurological
and functional outcomes spinal cord injury. Top Spinal Cord Inj Rehabil 2007; 13:
11-31.

13 New PW, Simmonds F, Stevermuer T. Comparison of patients managed in specialised
spinal rehabilitation units with those managed in non-specialised rehabilitation units.
Spinal Cord 2011; 49: 909-916.

14 Aung TS, EI Masry WS. Audit of a British centre for spinal injury. Spinal Cord 1997;
35: 147-150.

15 Scivoletto G, Morganti B, Molinari M. Early versus delayed inpatient spinal cord injury
rehabilitation: an Italian study. Arch Phys Med Rehabil 2005; 86: 512-516.

16 New PW, Scivoletto G, Smith E, Townson A, Gupta A, Reeves RK et al. International
survey of perceived barriers to admission and discharge from spinal cord injury
rehabilitation units. Spinal Cord 2013; 51: 893-897.

17 New PW, Cameron PA, Olver JH, Stoelwinder JU. Defining barriers to discharge from
inpatient rehabilitation, classifying their causes, and proposed performance indicators
for rehabilitation patient flow. Arch Phys Med Rehabil 2013; 94: 201-208.

18 Poulos CJ, Eagar K, Poulos RG. Managing the interface between acute care and
rehabilitation—can utilisation review assist? Aust Health Rev 2007; 31(suppl 1),
$129-S140.

19 Marino RJ, Barros T, Biering-Sgrensen F, Burns SP, Donovan WH, Graves DE et al.
International standards for neurological classification of spinal cord injury. J Spinal
Cord Med 2003; 26(Suppl 1), S50-556.

20 Guide for the Uniform Data Set for Medical Rehabilitation (including the FIM
instrument), version 5.1. State University of New York at Buffalo: Buffalo, NY, USA,
1997.

21 Sumida M, Fujimoto M, Tokuhiro A, Tominaga T, Magara A, Uchida R. Early
rehabilitation effects for traumatic spinal cord injury. Arch Phys Med Rehabil 2001;
82: 391-395.

22 New PW, Townson A, Scivoletto G, Post MWM, Eriks-Hoogland |, Gupta A et al.
International comparison of the organisation of rehabilitation services and systems of
care for patients with spinal cord injury. Spinal Cord 2013; 51: 33-39.

122



Appendices

9.3.3 Discharge barriers from spinal rehabilitation unit

e

Spinal Cord (2015) 53, 358-362
© 2015 International Spinal Cord Society All rights reserved 1362-4393/15

www.nature.com/sc

ORIGINAL ARTICLE

Prospective study of barriers to discharge from
a spinal cord injury rehabilitation unit

PW New!-?

Study design:
unit (SRU) between 1 January 2008 and 31 July 2013.
Objectives:
Setting: SRU, Victoria, Australia.
Methods:

Prospective open cohort case series of consecutive patients admitted with spinal cord damage to a spinal rehabilitation
Measure the prevalence of barriers to discharge, their reasons and resulting additional unnecessary days in hospital.

Consecutive SRU admissions had prospective documentation of key clinical and demographic characteristics, the

occurrence of any discharge barrier, the cause(s) and duration of unnecessary hospitalisation.

Results:

There were 235 patients in the study; 138 (58.7%) were male and the median age was 63 years. Eighty-six (36.6%) patients

had a discharge barrier. The most common reasons for a discharge barrier were: waiting for approval for long-term and supported care
or services, residential care, home modifications, family deliberations regarding discharge planning and the provision of equipment
necessary for discharge. The reasons accounting for the greatest number of additional hospital days were: home modifications,
residential care, equipment necessary for discharge, waiting for approval for long-term and supported care or services and
accommodation for people unable to return to their previous residence without readily available alternatives. Over the study period
17.5% (3176/18 184) of all bed-days were occupied by patients deemed to be clinically ready for discharge from the SRU but who had

a discharge barrier.
Conclusions:
important opportunity for health systems improvement.

Barriers to discharge from rehabilitation for patients with spinal cord damage are common, substantial, and represent an

Spinal Cord (2015) 53, 358-362; d0i:10.1038/sc.2014.166; published online 30 September 2014

INTRODUCTION

Problems with patient-flow in hospital systems have been well
described in emergency departments'= and acute care hospitals,*®
and the challenge of managing the increase in demand for hospital
services is recognised as a major issue worldwide. It is anticipated that
as a result of fiscal constraints in health-care funding and population
ageing’ resulting in an associated increase in chronic disease and
disability, the challenge of managing the demand for hospital services
will become even more arduous in the coming decades.

Although rehabilitation is an important component of the hospital
system, there has been relatively little study of the barriers for acute
hospital patients waiting for an inpatient rehabilitation bed,*'* or the
occurrence and causes of discharge barriers for patients remaining in
hospital after they are deemed to no longer require inpatient
rehabilitation for management of the activity limitations resulting
from their impairment.!®!! T have previously reported findings from a
survey of rehabilitation physicians in Australia in which 87% reported
that barriers to discharge were an extreme, severe or moderate
problem.!® In a prospective study of patients in two general
rehabilitation wards I found that 16.4% of patients had a discharge
barrier, which accounted for 21.0% of bed-days over the study
period.!! A few studies have also highlighted that admission and
discharge barriers are a problem affecting patients with spinal cord

damage (SCD)'?"!° but none of these studies have classified the causes
or quantified the impact of discharge barriers on patients with SCD.

The objectives of this study were to measure the proportion of
patients admitted to a spinal rehabilitation unit (SRU) who developed
a discharge barrier, the cause(s) and duration of any discharge barrier,
and to determine whether any demographic or clinical variables
predicted the occurrence of a discharge barrier or the number
of additional days in hospital. These outcomes will help identify
opportunities for improvement in the length of stay (LOS) for patients
with SCD. The hypothesis is that patients with discharge barriers will
have a longer LOS in SRU.

METHODS

Setting

The SRU at Caulfield Hospital, Victoria, Australia is a 12-bed adult inpatient
unit. It is located in a public hospital and funded by the State. Patients are
referred from both private and public hospitals, mainly from greater
metropolitan Melbourne, but also from elsewhere in the State. Many patients
are admitted from the acute care tertiary hospital in the inner-south
of metropolitan Melbourne that is part of the same hospital network as the
SRU. Because the other major SRU in Melbourne focuses on patients with
traumatic spinal cord injury (SCI) and does not routinely admit patients with
non-traumatic spinal cord myelopathy (SCM). The SRU at Caulfield hospital
admits mainly patients with SCM, however, our SRU has no specific bias in
its’ admission criteria towards or against any particular aetiology of SCD.
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Study design and participants The definition of a discharge barrier and the classification of causes were
This was a prospective open cohort case series of consecutive patients with SCD  based on recently validated work in developing these for rehabilitation
admitted into the SRU between 1st January 2008 and 31st July 2013. Patients in  patients’'® and include the following categories: family negotiations; occupa-
the SRU after the 31st July 2013 were monitored until discharge to determine  tional therapy home assessment; home modifications; equipment necessary for
their outcome. All patients with a recent onset of SCD admitted into the SRU  discharge; carer funding; carer recruiting and training; alternative accommoda-
were included in the study. Patients with chronic SCD readmitted to hospital ~ tion (when a patient is not able to return to their previous residence and
for management of late-onset complications after a previous rehabilitation ~ without any readily available alternative); long-term and supported care or
admission were excluded. services and equipment assessment/approval; residential care (for example,
Many of the participants in this study were also included in a recent paper ~ waiting for nursing home or hostel care to be available); guardian/power of
(n=347) that reported on the process barriers from acute hospital admission ~ attorney appointment; competency assessment; waiting specialist review; or
until transfer to the SRU (1 =283), admission into other rehabilitation units, or ~ ambulatory rehabilitation availability, as shown in Table 1.
alternative destinations.' This present project started about 15 months after the The need for ongoing inpatient rehabilitation and the occurrence and causes
study that focussed on the acute hospital process barriers so it does not include of a discharge barrier were monitored in the weekly multidisciplinary team
all participants from the previous study. meeting. The determination that a patient had a discharge barrier and no
longer needed admission in the SRU was made on the basis of the treating
teams’ expertise and the following definition of a discharge barrier,'® ‘A
Outcome measures discharge barrier is considered to occur when the treating team believe that
The main outcome variables were the occurrence of a discharge barrier, the  there are no longer any goals of therapy or treatment that require inpatient
cause(s) and the duration of the additional unnecessary days in hospital arising  rehabilitation and yet the patient is unable to be discharged.” In applying this
as a result of the discharge barrier (from onset until resolution). When multiple  definition the following are assumed: (1) the patients’ activity limitations, body
discharge barriers occurred simultaneously any overlapping days were not  functions and structural dysfunction have been addressed to an adequate
double-counted when performing the regression analysis and reporting the  degree, including safety considerations, such that it is no longer necessary to
total unnecessary days in hospital. continue rehabilitation in an inpatient setting; and (2) environmental barriers
Table 1 The causes and definitions of the different discharge barriers from SRU, the proportion of patients with each barrier and the associated
additional unnecessary days in hospital
Cause and definition of discharge barrier'® Patients Additional Median (IQR)
with discharge unnecessary additional
barrier (%)? days in SRU unnecessary
(%)? days in SRU
Long-term and supported care or services and equipment assessment/approval: patient referred to a service or 37 (41.9) 606 (19.1) 11 (7-15)
organisation for confirmation of appropriateness and necessity of supported care (nursing home or hostel) or
long-term services or equipment. Includes waiting for the assessment; determination of level of care or range
of services and equipment; related paperwork; and where relevant, confirmation that no option available for
alternative care, where this process is required.
Residential care: waiting for high level (nursing home) or low level (hostel or supported residential service) 36 (41.9) 697 (21.9) 15 (9.5-26)
residential care accommodation to be available.
Home modifications: patient waiting home modifications that are essential to ensure safe access and care at 26 (30.2) 902 (28.4) 20.5 (11-41)
home after discharge. Includes funding and completion of modifications.
Equipment: delay waiting for necessary equipment to be available, after specific equipment needs have been 15 (17.4) 691 (21.8) 37 (13-63)
identified and prescribed that are essential to ensure safe care after discharge. Includes funding and supply of
equipment.
Family: negotiations and discussions with family members regarding discharge planning issues that delays 11 (12.8) 148 (4.7) 8 (3-20)
discharge processes. In particular, but not limited to, whether family will provide care for the patient or
whether the patient will have to be discharged to a care facility.
Carer recruiting and training: waiting for recruiting and training of carers to ensure safe care after discharge. 8(9.3) 430 (13.5) 38 (16-55.5)
Accommodation: patient has no available suitable accommodation options. 7 (8.1) 540 (17.0) 35 (17-50)
Carer funding: patient waiting funding for carers to ensure safe care after discharge. 3(3.5) 81 (2.6) 27 (5-49)
Ambulatory rehabilitation: patient waiting assessment and/or availability of ambulatory rehabilitation services 3(3.5) 58 (1.8) 28 (1-29)
and no longer needing intensity of inpatient rehabilitation but the team feels patient is not able to be
discharged until ambulatory rehabilitation is confirmed and available.
Guardian/power of attorney appointment: application made for determining power of attorney or guardian for 3(3.5) 77 (2.4) 27 (22-28)
making a decision that is blocking discharge planning and patient not competent and no nominated person
existing. Also includes subsequent delay in decisions being made by nominated guardian regarding discharge
planning.
Occupational therapy home assessment: patient no longer needs inpatient rehabilitation but home visit not yet 1(1.1) 1 (0.0) 1
done (but believed to be required) to confirm safe access and internal environment.
Other® 8(9.3) 143 (4.5) 13.5 (7.5-25.5)
Abbreviations: IQR, interquartile range; SRU, spinal rehabilitation unit.
2Includes patients with multiple barriers so percentage totals greater than 100%.
bn this sample all the ‘other’ barriers were patients waiting for transfer to a rehabilitation unit in a regional centre closer to the patients' home.
Spinal Cord
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and facilitators for discharge have been optimised within the limit of readily =~ (<50, 50-64 and > 65 years) corresponding to different aged-based criteria
available resources. This definition allowed the team to consider a barrier to  for accessing programs or services available to patients at discharge.
exist when resources or services (for example, carers, funding for equipment or All applicable institutional and governmental regulations concerning the
home modifications or ambulatory rehabilitation) are not readily available to  ethical use of human volunteers were followed during the course of this
enable discharge to proceed but the patient no longer needed inpatient care. research. The Alfred Health Human Research Ethics Committee approved the
The fol]owing information was also recorded: referral source (same health project. P values of less than 0.05 were deemed statistically Signiﬁcant. Stata 12
network or another network); age on admission to acute hospital (years); for Windows (StataCorp, College Station, TX, USA) was used for statistical
gender; level of SCD (tetraplegia or paraplegia) and aetiology of SCD (traumatic ~ analysis.
SCI or non-traumatic SCM). At SRU admission and discharge the American
Spinal Injury Association Impairment Scale (AIS) grade of injury'” and the ~RESULTS
motor subscale of the Functional Independence Measure (FIM) was recorded.'®  There were 263 patients admitted during the study period but 28 were
Patients transferred back to an acute hospital for elective or emergency  excluded (elective admissions from community), leaving 235 patients
treatment during the course of their rehabilitation and who were subsequently  in the analysis, ranging in age from 17 to 88 years. On admission, 51
readmitted back into the SRU were considered as having a continuation of their (21.7%) patients were AIS grade A, 25 (10.6%) were AIS B, 79
initial admission and not a separate new admission. (33.6%) AIS C and 80 (34.0%) were AIS D.
. Overall, 86 patients (36.6%, 95% confidence interval 30.4—43.1%)
Data collection and gorage . patients had a discharge barrier. The reasons for a discharge barrier
The occurrence of a discharge barrier, the cause(s) and date of onset or d their definition.!6 the proportion of patients with each barrier and
resolution were noted during the twice-weekly ward rounds and confirmed an > P P. . P . 1 s
during the weekly team meeting. The data were recorded in a password- the nurleer of assoc1ated.add1t10nal u.nnecessary d'ays mn hosplt'al. 18
protected database prospectively by the advanced trainee in rehabilitation shown in Table 1. No patient had a .d1§chargfz barrier due to waiting
medicine or the unit head and reviewed by the unit head weekly to confirm for competency assessment or a specialist review. The most common
their accuracy. causes of a discharge barrier were: waiting for approval for long-term
and supported care or services, residential care, home modifications,
Statistical analysis family deliberations regarding discharge planning and the provision of
Descriptive analysis was performed including proportions, medians and equiPment necessary for discharge. The reasons accounting for the
interquartile range. The relationship between the occurrence of a discharge — greatest number of additional hospital days were: home modifications,
barrier and categorical variables was calculated using the Chi-squared test. The  residential care, equipment necessary for discharge, waiting for
Wilcoxon rank-sum (Mann—Whitney) test was used to calculate the difference approval for long_term and Supponed care or services and waiting
in the population distribution between variables that were not normally  for accommodation for people unable to return to their previous
distributed. Odds ratios for the occurrence of a discharge barrier were  Losidence without readily available alternatives. Among patients with a
calculated tjor the different comparison groups (males vs females, paraplegia discharge barrier, 34 had one barrier, 37 had two barriers and 15
v tetrayleg'a’ AIS grade A, B,Or Cvs AIS D and 5CI vs SQM)' patients had three or more barriers to discharge.
The influence of the patients’ age, gender, level of injury, AIS grade . S .
(dichotomised as AIS grade A, B or C vs AID D), aetiology (SCI vs SCM) . -The proportion of p‘atlents m d1ffere.nt categone.s (gender, 1e4vel of
and the discharge FIM-motor subscale on (a) the occurrence of a discharge injury, AIS grade on dlsc.hatrge and a.etlology), their age, LO? mn t.he
barrier and (b) total number of unnecessary days in hospital, were assessed SRU, motor FIM on admission and discharge and the proportion with
using multivariable logistic and linear regressions (backwards inclusion), @ discharge barrier are shown in Table 2. Most patients (n=162,
respectively. The duration of unnecessary hospitalisation was log-transformed 68.9%) were discharged home, 35 (14.9%) were transferred to a
to facilitate parametric analysis. Age was categorised into three groups nursing home, 16 (6.8%) were transferred to another rehabilitation
Table 2 Key patient groups and their disability on admission and discharge, the proportion with a discharge barrier, length of stay and duration
of unnecessary additional days in hospital
n (%) Age median FIM-motor FIM-motor Patients with 0dds Ratio of LOS median Additional unnecessary
(IQR)? admission discharge a discharge discharge barrier® (IQR) days in hospital
median (IQR)®  median (IQR)®  barrier n (%)9 (95%CI) median (IQR®
Males 138 (58.7) 61 (48-72) 32 (20-45) 73 (47-82) 47 (34.1) 1 60.5 (29-111) 27 (15-41)
Females 97 (41.3) 65 (52-74) 29 (23-35) 63 (36-77) 39 (40.2) 1.3 (0.8-2.2) 70 (42-107) 26 (7-49)
Paraplegia 177 (75.3) 63 (48-73) 31 (24-43) 70 (43-80) 60 (33.9) 1 59 (34-102) 25.5 (9.5-45.5)
Tetraplegia 58 (24.7) 62 (52-72) 24 (13-37) 71 (32-81) 26 (44.8) 1.6 (0.9-2.9) 88.5 (47-120) 30.5 (22-41)
AIS A, B,C 100 (42.5) 63 (51-75) 25 (19-31) 40.5 (25.5-65) 45 (45) 1 81.5 (46.5-132) 26 (11-46)
AIS D 135 (57.5) 62 (47-73) 35 (28-49) 77 (68-83) 41 (30.4) 0.5 (0.3-0.9) 55 (28-97) 29 (14-42)
SCI 48 (20.4) 58.5(39.5-72) 28 (14-41.5) 74.5(52-83) 17 (35.4) 1 72.5(28-111.5) 28 (26-35)
SCM 187 (79.6) 64 (51-73) 30 (23-42) 69 (40-79) 69 (36.9) 0.9 (0.5-1.8) 64 (36-108) 26 (11-45)
Total 235 63 (49-73) 30 (22-42) 71 (40-80) 86 (36.6) — 64 (34-111) 27 (11-45)
Abbreviations: AIS, American Spinal Injury Association (ASIA) Impairment Scale; FIM-motor, functional independence measure motor subscale; IQR, interquartile range; LOS, length of stay;
SCl, spinal cord injury; SCM, spinal cord myelopathy; 95%Cl, 95% confidence interval.
2Age: gender Z=-1.9, P=0.06; level Z=0.05, P=1.0; AlS Z=0.8, P=0.4; aetiology Z=1.6, P=0.1.
bFIM-motor admission: gender Z=1.1, P=0.3; level Z=3.4, P=0.0006; AlS Z=-5.9, P<0.0001; aetiology Z=1.5, P=0.1.
CFIM-motor discharge: gender Z=2.3, P=0.02; level Z=0.05, P=1.0; AIS Z=8.9, P<0.0001; aetiology Z=1.7, P=0.08.
dpatients with discharge barrier: gender y2=1.4, P=0.2; level y2=1.8, P=0.2; AIS 32 =4.4, P=0.04; aetiology y>=0.04, P=0.8.
eGender y2 =0.9, P=0.3; level y2=2.2, P=0.1; AIS 2 =5.3, P=0.02; aetiology y°=0.04, P=0.8.
fLOS in SRU: gender Z=1.1, P=0.3; level Z=-2.3, P=0.02; AIS Z=3.4, P=0.0007; aetiology Z=-0.04, P=1.0.
&Additional unnecessary days in hospital: gender Z= 0.5, P=0.6; level X=-1.2, P=0.2; AIS Z=0.04, P=1.0; aetiology Z=-0.4, P=0.7.
Spinal Cord
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Table 3 Multivariable logistic regression for the occurrence of a
discharge barrier

Variable 0Odds ratio (95%ClI) Z,P
Age group
<64 1@ —
>65 2.2(1.2-4.0) 2.6,0.01
Discharge motor FIM 0.97 (0.96-0.99) -3.6, 0.001

Abbreviations: 95%Cl, 95% confidence interval; FIM, functional independence measure.
aReference group.

unit in a regional centre closer to their home for ongoing rehabilita-
tion and 22 (9.4%) went to other destinations (acute hospitalization
and did not return, n=17; retirement to village, n=1; hostel, n=2;
palliative care, n=1; other, n=1). Patients discharged to a nursing
home had much higher odds of a discharge barrier (odds 16.6, 95%CI
5.3-52.2, y*=43, P<0.0001) compared with patients who went to
other destinations.

Over the study period 17.5% (3176/18184) of all bed-days were
occupied by patients who were deemed to be clinically ready for
discharge from the SRU but who had a discharge barrier. Thirty-five
patients (40.7%) with a discharge barrier spent more than one
additional month in rehabilitation and five patients had greater than
100 additional unnecessary days of hospitalisation (maximum
357 days). The LOS (median 107 days, IQR 74-149) for patients with
a discharge barrier was significantly (Z=-7.9, P<0.0001) greater
than that for patients who did not have a discharge barrier (median
LOS 48 days, IQR 26-77).

Regression analysis showed that older patients (=65 years) had
significantly greater odds of a discharge barrier than the younger
group and the odds were reduced significantly with lesser disability on
discharge (Table 3). The discharge FIM-motor subscale was the only
variable that was significant (P=0.004) in the linear regression
assessing the variables predicting the number of additional days in
hospital but this explained only 9% of the variance in additional
unnecessary bed-days.

DISCUSSION

Barriers to discharge from the SRU were relatively common and the
number of unnecessary bed-days ‘blocked’ by these patients was
substantial. These unnecessary days in hospital represent a substantial
waste of health-care resources. Our hypothesis was proved—patients
with a barrier to discharge have a significantly longer LOS.

Older patients had increased odds of a discharge barrier, in contrast
to a previous study.!! This might reflect the difficulty in sometimes
predicting neurological and functional recovery in patients with SCM
that formed the majority of patients due to the incomplete nature of
their SCD and who typically were older. Family deliberations
regarding discharge decisions (home with family providing care
themselves or paying for cares vs residential care) were certainly a
factor in numerous cases.

Barriers to the discharge of patients with SCD from a SRU can
result in a number of adverse consequences. There is a flow-on affect
that reduces access for other patients with SCD in acute hospital
waiting for a SRU bed."> As well as wasting limited health-care
resources that could be better utilized, when patients are in hospital
for longer than necessary each additional day of hospitalisation is
reported to increase by 6% the risk of iatrogenic complications, such
as medication errors, nosocomial infections and falls.!?

Discharge barriers from spinal rehabilitation
PW New

Our findings are consistent with previous studies regarding the
causes of barriers to discharge for people with SCD. A study from The
Netherlands highlighted problems for patients with SCD waiting for
home modifications or alternative accommodation—a third of
patients had their discharge delayed by a median of 15 weeks.?’ A
study from the USA on barriers to community integration for patients
with SCI found that the most common barriers were equipment issues
and lack of environmental and home assistance.! Our findings
provide substantiation of the survey results of perceptions from SRUs
in 10 countries regarding problems with admission and discharge
barriers, which found that the most common barriers matched those
identified in this project.!*

In a study of barriers to discharge from two rehabilitation units in
a separate network to the SRU elsewhere in Melbourne, Australia,
I found that 16.4% of patients had a barrier to discharge that
accounted for 21.0% of all bed-days.!! In this present study the
proportion of patients with a discharge barrier was almost double but
the proportion of bed-days occupied unnecessarily was slightly less.
The reasons for a discharge barrier accounting for the greatest number
of bed-days in hospital unnecessarily in the previous study were
patients’ non-weight bearing after lower limb fractures, home mod-
ifications, carer funding, family negotiations, accommodation and
equipment necessary for discharge. Besides the non-weight bearing
category, which is not relevant for patients with SCD in SRU, all the
other barriers featured prominently in this study.

A strength of this study is the use of a validated classification for
discharge Dbarriers to identify opportunities for improvement.'®
Although delays to discharge from SRUs for patients with SCD have
been highlighted previously,'* these delays have not been system-
atically classified nor has the duration of the unnecessary days in
hospital been quantified.

The results of this study cannot be generalised to other SRUs. This
is because of the variability in hospital reimbursements systems and
the organisation of care for patients with SCD that can influence
length of stay.?? It is important to emphasise, however, that SRUs
from many different countries have also reported problems with
barriers to discharge.'* Furthermore, unless discharge barriers are
measured, they cannot be improved. There is support internationally
among those working in SRUs for prospective documentation of
discharge barriers for benchmarking and quality improvement
processes.'* A framework for planning strategies to address barriers
to discharge has been presented previously.'!

Limitations of this study are that data was collected from only one
SRU. There was potentially subjectivity involved with identifying
discharge barriers and their duration. This was mitigated by having
senior team members reach consensus during the team meeting
regarding the occurrence and duration of a barrier using the validated
categories and definition of discharge barrier.'®

In conclusion, further study of discharge barriers for patients in
SRUs is necessary. Including different centres and an increased
number of participants, with adequate power to explore predictors
of discharge barriers and the interaction between barriers, would be
ideal. Qualitative studies and process mapping of the patient journey
would provide additional insights into exploring and addressing
barriers to discharge for all patients, including those with SCD. Health
care policy makers and managers should allocate greater resources to
tackling patient-flow inefficiencies for patients with SCD. Although
these patients are low volume compared with other impairments, they
are responsible for considerable costs.”> Reducing discharge barriers
for patients with SCD will potentially reduce iatrogenic complications
and improve the efficiency of the hospital system.

Spinal Cord
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9.4 Appendix 4: Letters to the editor

9.4.1 BMJ letter on ‘speeding up patient flow in rehabilitation’

thebmyj

BMJ 2015;350:h1290 doi: 10.1136/bmj.h1290 (Published 10 March 2015) Page 1 of 1

Cromadlark

LETTERS

Speeding up patient flow in rehabilitation

Peter W New rehabilitation physician

Kingston Centre, Cheltenham, VIC 3192, Australia

Wise’s recent news article made the important point that barriers
to the discharge of patients from elsewhere in the hospital can
contribute to problems with emergency department access.' This
important problem has received scant attention in most
discussions and publications on this topic.

An Australian survey of 101 key stakeholders in subacute patient
flow and an international survey of specialists in spinal
rehabilitation units show that most settings have major problems
with patient flow.”* Respondents reported barriers to the transfer
of acute hospital patients to subacute hospitals and barriers to
their discharge. Such barriers to patient flow are substantiated
by reports that a noteworthy proportion of patients’ hospital
stay is spent in the wrong setting. Among patients waiting for
rehabilitation, the proportion of the total acute hospital
admission spent waiting for transfer ranged from 12% for
general rehabilitation patients to 34% for those waiting for
specialist spinal rehabilitation.* * The proportion of total bed
days spent waiting for barriers to discharge to be resolved was
21% for general rehabilitation patients and 18% for those with
spinal cord damage.®’

Dealing with the barriers to discharge from acute and subacute
hospitals will improve patient outcomes by facilitating transfer
to a more appropriate setting, reduce the risk of iatrogenic

complications (such as falls and medication errors), and improve

the flow of patients through the whole hospital system, including
the emergency department. Policy makers and healthcare
managers should consider allocating greater resources to dealing
with this problem and not just focus on the emergency
department. This strategy is patient centred (which patient wants
to be in the wrong setting?) and likely to be more cost effective.
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9.4.2 MJA letter from Dr McCarthy

Inpatient subacute care
in Australia: perceptions
of admission and
discharge barriers

To THE EDITOR: The recent article
by New and colleagues’ is an
important piece in the “bed-block”
picture, providing insight into
perceived difficulties for patients on
discharge, as a result of insufficient
appropriate facilities.

Letters

The authors suggested that
“Redistributing proposed funding
for inpatient subacute beds to
measures for overcoming these
barriers” may improve patient flow
through the whole hospital system.
This idea fits well with current
federal health policy that “bed
equivalents” are an important
aspect of innovative and flexible
models of care for rehabilitation
services in Australia.> Most states
are reviewing how rehabilitation
services are best designed to ensure
the most effective use of limited
resources, both in terms of programs
and workforce.

Improving the coordination of
programs managed by the various
levels of government, across health,
disability and the aged care sectors,
will help overcome the barriers
identified in this study. The
Australasian Faculty of
Rehabilitation Medicine applauds
efforts to increase research on
rehabilitation and patient care, and
supports federal and state initiatives
providing increased resources for
subacute care, both within hospitals
and in the community. Investment
in rehabilitation services at the
community level is one of the most
viable solutions and will meet the
needs of an ageing population.
Effective community care and the
proposed National Disability
Insurance Scheme (http://
www.ndis.gov.auy), if well executed,
will reduce the burden on other
parts of the health and aged care
sectors and help ease the burden on
hospitals.

Kathleen McCarthy President

Australasian Faculty of Rehabilitation Medicine, Royal
Australian College of Physicians, Sydney, NSW.
afrm@racp.edu.av

Competing interests: No relevant disclosures.
doi: 10.5694/mja12.10178
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9.5 Appendix 5: Media interest — AMA Victoria magazine (‘Vicdoc’ August
2013)

Study shows some rehab hospital stays

unnecessary

A Victorian study has shown that many
patients in rehabilitation units may face
barriers to discharge even though they
are fit to leave the unit. The study, by
researchers from Monash University and
Southern Health, found that 16 per cent
of patients admitted to two Melbourne
inpatient rehabilitation units had barriers
to leaving once deemed clinically ready
to be discharged.

Barriers included lack of alternative
care for non-weight-bearing

patients, family deliberations about
discharge arrangements, no available
accommodation, lack of carer funding
and delays in availability of specialised
equipment.

Over the course of the study, 21 per
cent of all bed-days in the units were
occupied by patients clinically ready for
discharge from rehabilitation but who
had a discharge barrier. According to
the authors, this “significant” waste of
health care resources is part of a wider
issue of patient flow in hospitals, a
concern usually focused on emergency
departments or acute hospitals. This is
the first study to address this issue in
rehabilitation.

New P, Jolley D, Cameron P et al.

A prospective multicentre study of
barriers to discharge from inpatient
rehabilitation. MJA 2013; 198: 104-08.
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9.6 Appendix: copy of web-based survey — perceptions of admission and
discharge barriers

A Survey of subacute inpatient access and exit block

1. Introduction

This short survey is in reference to adult inpatients in subacute care. In particular, rehabilitation and
aged-care units, but excluding dementia and psychogeriatric units.

The focus is on access barriers for acute hospital patient admission into subacute inpatient units, and
subsequent exit block, or barriers to discharge, from inpatient care.

The results of this survey may be presented at conferences and published in a peer-reviewed journal
with a view to stimulating debate and further research in this area.

The survey should take about 10 minutes to complete.
Please note, the survey will only to able to be completed once from any individual computer.
Thank you very much in anticipation of your participation and help with this research.

Dr Peter New
-Head, Acute Rehabilitation, Southern Health, Victoria, AUSTRALIA

If you have any questions regarding this survey, please email me at:

*¥ 1. This survey is directed at either:
a) Consultant Physicians or other medical practitioners involved in clinical
work with adults admitted into rehabilitation or aged care subacute
inpatient units, BUT excluding psychogeriatric and dementia units.
OR
b) Senior hospital management staff with responsibility that includes
optimising patient flow/discharge from either:
- acute hospitals into subacute units, or
- from inpatient subacute units into the community.

Do either of these apply to you?
Yes

No

132



Appendices

A Survey of subacute inpatient access and exit block

2. State

*¥ 2. Where do you work? If more than one, indicate where you work most.
New South Wales/ACT
Victoria
Queensland
South Australia
Western Australia
Tasmania

Northern Territory
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A Survey of subacute inpatient access and exit block

3. Demographic details

*¥ 3. Which sector do you work in?
Public
Private

Both

*¥ 4. What is your gender?
Male

Female

5. How old are you?

In years I

*¥ 6. Please indicate your current position
Rehabilitation physician
Aged care physician

Senior hospital management with responsibility that includes optimising patient flow/discharge from hospital
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A Survey of subacute inpatient access and exit block

4. Rehabilitation medicine position details

This section is regarding your position in relation to inpatient rehabilitation

* 7. Please indicate your current position

Consultant -head of subacute services at a hospital, health network or organisation

Consultant -clinician

* 8. How many inpatient rehabilitation beds do you have responsibility for?

Clinically or as head of | |
service (give latter if
applicable)

*¥ 9, How many years have you worked as a consultant?

Since Fellowship or | |
other specialisation

* 10. Please indicate your specialist training
AFRM
RACP
Both AFRM and RACP
Dip Geriatric Medicine

Other
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A Survey of subacute inpatient access and exit block

5. Other medical training or specialisation

*¥ 11. What is your medical specialisation or training?

I |
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A Survey of subacute inpatient access and exit block

6. Access to inpatient rehabilitation

Patients in acute hospital who are deemed to need inpatient rehabilitation and are stable and ready for
transfer can wait a variable amount of time for a bed.

* 12. How accessible are rehabilitation inpatient beds for acute hospital
patients needing admission into

no access problem minor access moderate access severe access extreme access
at all problem problem problem problem

your unit?

your hospital or
organisation?

the health system in
general?

* 13, It may help improve patient outcomes, and health system processes, to
collect data on the timeliness of acute hospital patient access to inpatient
rehabilitation and by using this information for benchmarking and quality
improvement purposes.

strongly disagree disagree unsure agree strongly agree
To what extent do you
agree with this

14. Please indicate if you believe that any of the following contribute to
difficulties with access to inpatient rehabilitation beds for your
hospital/organisation

number of inpatient rehabilitation beds
physical/environmental issues eg lack of single rooms
equipment issues eg lack of hoists, bariatric equipment
staffing issues-nursing

staffing issues-allied health

15. Please describe any other factor that you believe contributes to
difficulties with access to inpatient rehabilitation.
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A Survey of subacute inpatient access and exit block

*¥ 16. As far as you know, does your organisation, service or unit currently
collect data related to the timeliness of acute hospital patient access to
inpatient rehabilitation that is used for benchmarking or quality
improvement purposes?

Yes

No
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A Survey of subacute inpatient access and exit block

7. Access to rehabilitation inpatient beds-what data

*¥ 17. What data on the timeliness of acute hospital patient access to
rehabilitation inpatient beds does your organisation, service or unit
currently collect?
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A Survey of subacute inpatient access and exit block

8. Access to inpatient rehabilitation-possible indicators

It may be unrealistic to expect that all patients will be transferred from acute hospital to a rehabilitation
unit on the day they are deemed to be appropriate and ready.

There is no established benchmark for what the waiting time should be for these patients.

With this in mind, and from the prespective of your area of clinical responsability, please indicate your
thoughts on the following.

* 18. What do you think is a realistic median waiting time from when acute
hospital patients are deemed to be ready for inpatient rehabilitation by the
desighated assessment staff and the patients' subsequent admission?

0 days-ie day deemed ready
1 day

2 days
3 days
4 days
5 days
6 days
7 days
8 days
9 days
10 days
11 days
12 days
13 days

14 or more days
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A Survey of subacute inpatient access and exit block

* 19. Alternatively, consider the percentage of time that acute hospital
patients deemed to need subacute inpatient care spend out of their total
acute hospital length of stay waiting for transfer.

What do you think is a realistic target maximum % of total acute hospital
length of stay spent waiting

for an inpatient | |
rehabilitation bed?

* 20. Also relevant to this issue is the time between referral from the acute
hospital unit to the rehabilitation assessment service and when the patient
is assessed.

What do you think is a realistic median waiting time for this interval between
referral and when the patient is assessed?

0 days-ie day of referral
1 day

2 days
3 days
4 days
5 days
6 days
7 days
8 days
9 days
10 days
11 days
12 days
13 days

14 or more days
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A Survey of subacute inpatient access and exit block

21. Please list any other suggestions for other possible indicators of access
to subacute inpatient care suitable for benchmarking or quality
improvement purposes

I |

*¥ 22. Do you think that any of the above suggested targets should be
considered as possible Key Performance Indicators of access to subacute
inpatient care?

No

Yes
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A Survey of subacute inpatient access and exit block

9. Inpatient rehabilitation access: KPI

*¥ 23. Which of the 3 suggested Key Performance Indicators (KPI) for access
to subacute inpatient beds would you favour? (you can indication more than
one answer)

a nominated median waiting time from when acute hospital patients are referred until when they are assessed

by the designated assessment staff

a nominated median waiting time from when acute hospital patients are deemed to be ready for subacute

inpatient care by the designated assessment staff until subsequent admission into a subacute inpatient unit

a nominated percentage of total acute hospital length of stay that patients spend waiting for transfer to

subacute inpatient care

145



Appendices

A Survey of subacute inpatient access and exit block

10. Rehabilitation speciality access Key Performance Indicators
(KPIs)

*¥ 24, If access targets are adopted, do you think the targets for access to
inpatient rehabilitation applied to both 'general’' inpatient rehabilitation units
and 'speciality’ units (e.g. amputee, spinal cord injury, traumatic brain injury
etc) should be

[ different

[ the same

Page 13
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A Survey of subacute inpatient access and exit block

11. Speciality rehabilitation and same rehab access KPIs

25. Please give your reasons for why you believe that the same inpatient
rehabilitation access KPI should apply to both general and speciality
rehabilitation units
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A Survey of subacute inpatient access and exit block

12. Speciality rehabilitation and different rehab access KPIs

* 26. Do you believe that speciality inpatient rehabilitation units should have
access KPIs that are lower or higher compared to general rehabilitation
units?

Lower
Higher
27. Please give your reasons for why you believe that different inpatient

rehabilitation access KPI should apply to general and speciality rehabilitation
units

RIgLC
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A Survey of subacute inpatient access and exit block

13. Discharge barriers for rehabilitation inpatients

Some rehabilitation inpatients care can have barriers to discharge after the treating team feel that there
are no longer any additional goals that need ongoing inpatient rehabilitation, and yet the patient is
unable to be discharged. In particular, after environmental barriers and facilitators for discharge had
been optimised within the limit of readily available resources and the patients’ activity limitations, body
functions and structures dysfunction had been addressed as completely as possible and appropriately to
no longer justify the need for an inpatient program to continue.

* 28. How great a problem do you believe discharge barriers are for
rehabilitation inpatients

no problem at all minor problem moderate problem severe problem extreme problem
in your unit?

in your hospital or
organisation?

in the health system in
general?

*¥ 29, It may help improve patient outcomes and health system processes for
subacute inpatients to collect data on discharge barriers and use this
information for benchmarking and quality improvement purposes.

strongly disagree disagree unsure agree strongly agree
To what extent do you
agree with this

30. Please indicate if you believe that any of the following contribute to
discharge barriers for subacute inpatients in your hospital/organisation

Patients who are non-weight bearing after lower limb fractures
Waiting for high level care

Locating suitable accomodation

Carer funding

Home modification funding

Equipment funding

Lack of suitable ambulatory therapy options

31. Please list any other factors or causes that you believe contribute to
discharge barriers for subacute inpatients
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* 32. As far as you know, does your organisation, service or unit currently
collect data related to discharge barriers for subacute inpatients that is
used for benchmarking or quality improvement purposes?

Yes

No
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14. Barriers to discharge from inpatient rehabilitation-what data

*¥ 33. What data on barriers to discharge from inpatient rehabilitation does
your organisation/service or unit currently collect?

s
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15. Barriers to discharge from inpatient rehabilitation-possible
indicators

By nature of the current organisation of inpatient rehabilitation services in Australia, and the associated
access to community services for disability support/carers/high level care, it is unrealistic to expect that
all patients will be able to be discharged from inpatient rehabilitation on the day they are deemed to be

ready for discharge.

There is no established benchmark for what is 'unreasonable' in terms of barriers to patient discharge
from subacute care.

With this in mind, and from the prespective of your area of clinical responsibility, please indicate your
thoughts on the following

¥ 34. A realistic target maximum % of rehabilitation inpatients with a
discharge barrier is:

percent= | ]

*¥ 35, Alternatively, consider the percentage of total inpatient rehabilitation
bed days that are occupied by patients with a discharge barrier.

A realistic target maximum % of total inpatient rehabilitation bed days that
are occupied by patients with discharge barriers is:

percent= [ |

36. Please list any other suggestion for other possible indicators of barriers
to discharge for inpatient rehabilitation suitable for benchmarking or quality
improvement purposes
I |

*¥ 37. Do you think that either of the above suggested options should be
considered as a Key Performance Indicator (KPI) for discharge from
subacute inpatient care?

Yes

No
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16. Rehabilitation discharge barriers: KPI

* 38. Which of the 2 mentioned possible Key Performance Indicators (KPI)
for discharge from subacute inpatient care would you favour?

A target maximum percentage of subacute inpatients with a discharge barriers
A target maximum % of total subacute inpatient bed days that are occupied by patients with discharge barriers
either

both
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17. Rehabilitation discharge barriers: specialist vs general unit KPIs

*¥ 39, If targets are adopted for discharge barriers, do you think that the
targets for discharge from inpatient rehabilitation applied to both 'general’
inpatient rehabilitation units and 'speciality' units (e.g. amputee, spinal cord
injury, traumatic brain injury etc) should be

the same

different
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18. Speciality rehabilitation and same discharge barriers KPIs

40. Please give your reasons for why you believe that the same inpatient
rehabilitation discharge KPI should apply to both general and speciality
rehabilitation units
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19. Speciality rehabilitation and different rehab discharge KPIs

*¥ 41. Do you believe that speciality inpatient rehabilitation units should have
discharge KPIs that are lower or higher compared to general rehabilitation
units?

Lower
Higher
42. Please give your reasons for why you believe that different inpatient

rehabilitation discharge KPIs should apply to general and speciality
rehabilitation units
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20. Aged care medical position details

This section is regarding your position in relation to subacute inpatients
*¥ 43. Please indicate your current position
Consultant -head of subacute services at a hospital, health network or organisation

Consultant -clinician

*¥ 44. How many aged care inpatient beds do you have responsibility for?

Clinically or as head of | |
service (give latter if
applicable)

*¥ 45. How many years have you worked as a consultant?

Since Fellowship or | |
other specialisation

*¥ 46. Please indicate your specialist training
AFRM
RACP
Both AFRM and RACP
Dip Geriatric Medicine

Other

158



Appendices

A Survey of subacute inpatient access and exit block

21. Medical training or specialisation

*¥ 47. What is your medical specialisation or training?

I |
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22. Access to inpatient aged care

Patients in acute hospital who are deemed to need inpatient aged care and are stable and ready for
transfer can wait a variable amount of time for a bed.

* 48. How accessible are aged care inpatient beds for acute hospital patients
needing admission into

no access problem minor access moderate access severe access extreme access
at all problem problem problem problem

your unit?

your hospital or
organisation?

the health system in
general?

*¥ 49. It may help improve patient outcomes and health system processes to
collect data on the timeliness of acute hospital patient access to inpatient
aged care and by using this information for benchmarking and quality
improvement purposes.

strongly disagree disagree unsure agree strongly agree
To what extent do you
agree with this

50. Please indicate if you believe that any of the following contribute to
difficulties with access to inpatient aged care for your hospital/organisation

number of aged care inpatient beds
physical/environmental issues eg lack of single rooms
equipment issues eg lack of hoists, bariatric equipment
staffing issues-nursing

staffing issues-allied health

51. Please describe any other factor that you believe contributes to
difficulties with access to inpatient aged care.

e
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* 52, As far as you know, does your organisation, service or unit currently
collect data related to the timeliness of acute hospital patient access to
inpatient aged care that is used for benchmarking or quality improvement
purposes?

Yes

No
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23. Access to aged care inpatient beds-what data

*¥ 53. What data on the timeliness of acute hospital patient access to aged
care inpatient beds does your organisation, service or unit currently collect?

Fe
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24. Access to inpatient aged care-possible indicators

It may be unrealistic to expect that all patients will be transferred from acute hospital to an aged care
unit on the day they are deemed to be appropriate and ready.

There is no established benchmark for what the waiting time should be for these patients.

With this in mind, and from the prespective of your area of clinical responsability, please indicate your
thoughts on the following.

*¥ 54. What do you think is a realistic median waiting time from when acute
hospital patients are deemed to be ready for inpatient aged care by the
desighated assessment staff and the patients' subsequent admission?

0 days-ie day deemed ready
1 day

2 days
3 days
4 days
5 days
6 days
7 days
8 days
9 days
10 days
11 days
12 days
13 days

14 or more days
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¥ 55, Alternatively, consider the percentage of time that acute hospital
patients deemed to need subacute inpatient care spend out of their total
acute hospital length of stay waiting for transfer.

What do you think is a realistic target maximum % of total acute hospital
length of stay spent waiting

for an inpatient aged | |
care bed?

*¥ 56. Also relevant to this issue is the time between referral from the acute
hospital unit to the aged care service for consideration of admission and
when the patient is assessed.

What do you think is a realistic median waiting time for this interval between
referral and when the patient is assessed?

0 days-ie day of referral
1 day

2 days
3 days
4 days
5 days
6 days
7 days
8 days
9 days
10 days
11 days
12 days
13 days

14 or more days
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57. Please list any other suggestion for other possible indicators of access to
subacute inpatient care suitable for benchmarking or quality improvement
purposes

I |

*¥ 58. Do you think that any of the above suggested targets should be
considered as possible Key Performance Indicators of access to subacute
inpatient care?

Yes

No
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25. Inpatient aged care access: KPI

* 59, Which of the 3 suggested Key Performance Indicators (KPI) for access
to subacute inpatient beds would you favour? (you can indication more than
one answer)

a nominated median waiting time from when acute hospital patients are referred until when they are assessed
by the designated assessment staff

a nominated median waiting time from when acute hospital patients are deemed to be ready for subacute
inpatient care by the designated assessment staff until subsequent admission into a subacute inpatient unit

a nominated percentage of total acute hospital length of stay that patients spend waiting for transfer to
subacute inpatient care
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26. Discharge barriers for aged care inpatients

Some inpatients in aged care can have barriers to discharge after the treating team feel that there are
no longer any additional goals that need ongoing inpatient care, and yet the patient is unable to be
discharged. In particular, after environmental barriers and facilitators for discharge had been optimised
within the limit of readily available resources and the patients’ activity limitations, body functions and
structures dysfunction had been addressed as completely as possible and appropriately to no longer
justify the need for a subacute inpatient program to continue.

*¥ 60. How great a problem do you believe discharge barriers are for aged
care inpatients

no problem at all minor problem moderate problem severe problem extreme problem
in your unit?

in your hospital or
organisation?

in the health system in
general?

*¥ 61. It may help improve patient outcomes and health system processes for
subacute inpatients to collect data on discharge barriers and use this
information for benchmarking and quality improvement purposes.

strongly disagree disagree unsure agree strongly agree
To what extent do you
agree with this

62. Please indicate if you believe that any of the following contribute to
discharge barriers for aged care inpatients in your hospital/organisation

Patients who are non-weight bearing after lower limb fractures
Waiting for high level care

Locating suitable accomodation

Carer funding

Home modification funding

Equipment funding

Lack of suitable ambulatory therapy options

63. Please list any other factors or causes that you believe contribute to
discharge barriers for subacute inpatients
=
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* 64. As far as you know, does your organisation, service or unit currently
collect data related to discharge barriers for subacute inpatients that is
used for benchmarking or quality improvement purposes?

Yes

No
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27. Barriers to discharge from inpatient aged care-what data

*¥ 65. What data on barriers to discharge from inpatient aged care does your
organisation/service or unit currently collect?

e
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28. Barriers to inpatient aged care discharge-possible indicators

By nature of the current organisation of inpatient aged care in Australia, and the associated access to
community services for disability support/carers/high level care, it is unrealistic to expect that all
patients will be able to be discharged from inpatient aged are on the day they are deemed to be ready
for discharge.

There is no established benchmark for what is 'unreasonable' in terms of barriers to patient discharge
from aged care.

With this in mind, and from the prespective of your area of clinical responsibility, please indicate your
thoughts on the following

* 66. A realistic target maximum % of aged care inpatients with a discharge
barrier is:

percent= | |

*¥ 67. Alternatively, consider the percentage of total aged care inpatient bed
days that are occupied by patients with a discharge barrier.

A realistic target maximum % of total aged care inpatient bed days that are
occupied by patients with discharge barriers is:

percent= [ |

68. Please list any other suggestion for other possible indicators of barriers
to discharge for subacute inpatients suitable for benchmarking or quality
improvement purposes

I |

* 69. Do you think that either of the above suggested options should be
considered as a Key Performance Indicator (KPI) for discharge from
subacute inpatient care?

Yes

No
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29. Inpatient aged care discharge barriers: KPI

* 70. Which of the 2 mentioned possible Key Performance Indicators (KPI)
for discharge from subacute inpatient care would you favour?

A target maximum percentage of subacute inpatients with a discharge barriers
A target maximum % of total subacute inpatient bed days that are occupied by patients with discharge barriers
either

both
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30. Hospital management position details

The section is in relation to your position as a hospital manager and subacute inpatient bed access or
discharge efficiency

*¥ 71. Please indicate your current management position?
Senior hospital management with responsibility for optimising patient discharge from acute hospitals into
subacute inpatient units.

Senior hospital management with responsibility for optimising patient discharge from subacute inpatient units

into the community or alternative care.

Senior hospital management with responsibility for optimising patient discharge from BOTH acute hospitals into

subacute inpatient units and from subacute inpatient units into the community or alternative care.

*¥ 72. How many years have you worked as a hospital manager at a level
where you have responsibility for patient discharge?

or related areas [ |

*¥ 73. How many subacute inpatient beds does your hospital or organisation
have

that you are involved | |
with access or

discharge responsibility

for?
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31. Hospital management: Access to subacute care

Patients in acute hospital who are deemed to need inpatient subacute care and are stable and ready for
transfer can wait a variable amount of time for a bed.

*¥ 74. How accessible are subacute inpatient beds for acute hospital patients
needing admission into

no access problem minor access moderate access severe access extreme access
at all problem problem problem problem
your hospital or
organisation?
the health system in
general?

*¥ 75. It may help improve patient outcomes and health system processes to
collect data on the timeliness of acute hospital patient access to subacute
inpatient care and by using this information for benchmarking and quality
improvement purposes.

strongly disagree disagree unsure agree strongly agree
To what extent do you
agree with this

76. Please indicate if you believe that any of the following contribute to
difficulties with access to subacute inpatient beds for your
hospital/organisation

number of subacute inpatient beds
physical/environmental issues eg lack of single rooms
equipment issues eg lack of hoists, bariatric equipment
staffing issues-nursing

staffing issues-allied health

77. Please describe any other factor that you believe contributes to
difficulties with access to subacute inpatient beds.
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* 78. As far as you know, does your organisation, service or unit currently
collect data related to the timeliness of acute hospital patient access to
subacute inpatient beds that is used for benchmarking or quality
improvement purposes?

Yes

No
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32. Access to subacute inpatient beds-what data

*¥ 79. What data on the timeliness of acute hospital patient access to subacute
inpatient beds does your organisation, service or unit currently collect?

s
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33. Access to subacute inpatient care-possible indicators

It may be unrealistic to expect that all patients will be able to be transferred from acute hospital to a
subacute rehabilitation or aged care unit on the day they are deemed to be appropriate and ready.

There is no established benchmark for what the waiting time should be for these patients.

With this in mind, and from the prespective of your area of clinical responsability, please indicate your
thoughts on the following.

* 80. What do you think is a realistic median waiting time from when acute
hospital patients are deemed to be ready for subacute inpatient care by the
designated assessment staff and the patients' subsequent admission into a
subacute unit?

0 days-ie day deemed ready
1 day

2 days
3 days
4 days
5 days
6 days
7 days
8 days
9 days
10 days
11 days
12 days
13 days

14 or more days
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¥ 81. Alternatively, consider the percentage of time that acute hospital
patients deemed to need subacute inpatient care spend out of their total
acute hospital length of stay waiting for transfer.

What do you think is a realistic target maximum % of total acute hospital
length of stay spent waiting

for a subacute | |
inpatient bed?

*¥ 82. Also relevant to this issue is the time between referral from the acute
hospital unit to the subacute assessment service and when the patient is
assessed.

What do you think is a realistic median waiting time for this interval between
referral and when the patient is assessed?

0 days-ie day of referral
1 day

2 days
3 days
4 days
5 days
6 days
7 days
8 days
9 days
10 days
11 days
12 days
13 days

14 or more days
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83. Please list any other suggestion for other possible indicators of access to
subacute inpatient care suitable for benchmarking or quality improvement

purposes
I |

*¥ 84. Do you think that any of the above suggested targets should be
considered as possible Key Performance Indicators of access to subacute
inpatient care?

No

Yes
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34. Inpatient subacute access: KPI

*¥ 85. Which of the 3 suggested Key Performance Indicators (KPI) for access
to subacute inpatient beds would you favour? (you can indication more than
one answer)

a nominated median waiting time from when acute hospital patients are referred until when they are assessed

by the designated assessment staff

a nominated median waiting time from when acute hospital patients are deemed to be ready for subacute

inpatient care by the designated assessment staff until subsequent admission into a subacute inpatient unit

a nominated percentage of total acute hospital length of stay that patients spend waiting for transfer to

subacute inpatient care
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35. Discharge barriers for subacute inpatients

Some inpatients in subacute care can have barriers to discharge after the treating team feel that there
are no longer any additional goals that need ongoing inpatient rehabilitation or aged care, and yet the
patient is unable to be discharged. In particular, after environmental barriers and facilitators for
discharge had been optimised within the limit of readily available resources and the patients’ activity
limitations, body functions and structures dysfunction had been addressed as completely as possible and
appropriately to no longer justify the need for a subacute inpatient program to continue.

* 86. How great a problem do you believe discharge barriers are for subacute
inpatients

no problem at all minor problem moderate problem severe problem extreme problem
in your hospital or
organisation?
in the health system in
general?

*¥ 87. It may help improve patient outcomes and health system processes for
subacute inpatients to collect data on discharge barriers and use this
information for benchmarking and quality improvement purposes.

strongly disagree disagree unsure agree strongly agree
To what extent do you
agree with this

88. Please indicate if you believe that any of the following contribute to
discharge barriers for subacute inpatients in your hospital/organisation

Patients who are non-weight bearing after lower limb fractures
Waiting for high level care

Locating suitable accomodation

Carer funding

Home modification funding

Equipment funding

Lack of suitable ambulatory therapy options

89. Please list any other factors or causes that you believe contribute to
discharge barriers for subacute inpatients
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* 90. As far as you know, does your organisation, service or unit currently
collect data related to discharge barriers for subacute inpatients that is
used for benchmarking or quality improvement purposes?

Yes

No
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36. Barriers to discharge from inpatient subacute care-what data

*¥ 91. What data on barriers to discharge from subacute inpatient care does
your organisation/service or unit currently collect?

s
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37. Barriers to subacute inpatient discharge-possible indicators

By nature of the current organisation of subacute inpatient services in Australia, and the associated
access to community services for disability support/carers/high level care, it is unrealistic to expect that
all patients will be able to be discharged from subacute inpatient care on the day they are deemed to be
ready for discharge.

There is no established benchmark for what is 'unreasonable' in terms of barriers to patient discharge
from subacute care.

With this in mind, and from the prespective of your area of clinical responsibility, please indicate your
thoughts on the following

*¥ 92, A realistic target maximum % of subacute inpatients with a discharge
barrier is:

percent= [ |

*¥ 93. Alternatively, consider the percentage of total subacute inpatient bed
days that are occupied by patients with a discharge barrier.

A realistic target maximum % of total subacute inpatient bed days that are
occupied by patients with discharge barriers is:

percent= [ |

94. Please list any other suggestion for other possible indicators of barriers
to discharge for subacute inpatients suitable for benchmarking or quality
improvement purposes

I |

* 95, Do you think that either of the above suggested options should be
considered as a Key Performance Indicator (KPI) for discharge from
subacute inpatient care?

No

Yes
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38. Subacute discharge barriers: KPI

* 96. Which of the 2 mentioned possible Key Performance Indicators (KPI)
for discharge from subacute inpatient care would you favour?

A target maximum percentage of subacute inpatients with a discharge barriers
A target maximum % of total subacute inpatient bed days that are occupied by patients with discharge barriers
either

both

184



Appendices

A Survey of subacute inpatient access and exit block

39. Almost finished...

97. Please give any other comments or thoughts on access to subacute
inpatient beds for acute hospital patients OR their subsequent barriers to
discharge

s

* 98. Would you be interested in participating in a follow-up survey on
subacute inpatient access and discharge barriers

Yes

No
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40. Contact details for follow-up survey

99. Please give your email address for a follow-up survey on subacute
inpatient access and discharge barriers.

This will not be used for any other purpose or passed on to any other
organisation or person

I |
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41. Contact details for copy of results

100. Please give your email address if you are interested in a copy of the
results of this survey.

This will not be used for any other purpose or passed on to any other
organisation or person.

I I
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42. And finally, thank you very much for your time and interest in
completing t...

101. In appreciation for your time and effort in completing this survey, a
$100 gift voucher will be given away at random. To be in the draw for this
please give your email address below.

I |

cheers

)
Dr Peter New
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