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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 
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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. 

 

 



 

 

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 I 

realised there was the potential to expand and join these projects to form a unified body of work for this 

thesis. 

 

Below I 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 I 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 I had clinical 

responsibilities. In discussing these results with the MIHSR team I 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. I have been the clinical head of the Spinal 

Rehabilitation Service since 1998. Over the years I 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. I believed that this was 

important because approximately 80% of admissions came from other Networks. In response, in 
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October 2006 I 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. 

I 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 I 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 I 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 I attended the Australasian Faculty of Rehabilitation Medicine 15th Annual Scientific 

Meeting in Sydney. At this conference I 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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Formalising the thesis 

The above three parallel influences helped foster my interest in patient flow problems in rehabilitation. 

Over time I expanded some of the elements in the data collection process. In mid-2009 I was planning a 

web-based survey on patient flow. I realised that there was potential to publish a number of publications 

on patient flow issues in rehabilitation from the various projects I 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. I 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 I had a long standing Honorary Appointment, resulted in my enrolment. 

 

Early in my PhD candidature I realised that I 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, I 

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. I 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 2-4. (Appendix 3). 
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1 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. 

 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 overall.  

 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. 

 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. 

 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. 

 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. 9 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. 11 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. 13 About 55% of people aged 65-

84 years have five or more chronic health conditions. 14 Chronic disease is associated with disability, and 

over a fifth of the Australian population has a disability. 15 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%). 17 

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. 17 

 

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 18 – 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, 19 the Australian 

health system has come under increasing pressure to meet demands placed upon it. 20, 21. It 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  

 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.  

 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 
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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 30-33, intensive (critical) care, 34, psychiatry,35, aged care 36, 37 

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 39 including 

increased treatment time for patients 38, 40, increased subsequent hospital LOS 41, 42 and increased mortality. 

43-45 Access block affecting intensive care units has also been reported to be associated with increased 

mortality and LOS. 34 

 

Iatrogenic 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 Iatrogenic 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. 51. 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 
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multi-factorial process 53 and emphasised the need to focus on quality improvement, change management 

and organisational learning principles with collaborative hospital governance. 29  

 

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, 54-60. 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.25 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. 61 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 63, 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 



Chapter 1: Introduction 

 7 

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. 65. 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. 66 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.68 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 fairness 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. 69 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’.71  
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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’.67 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. 66 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). 74 Using this classification, in the context of health: 

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

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

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

 Participation is the involvement in a life situation. 

 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. 
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 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 strategy 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 illness 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 illness or injury and that are evidenced by comprehensive assessment of function and 

realistic and negotiated goals. 78-80 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. 81 There is growing 

evidence that rehabilitation is cost-effective. 82 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. 83 

 

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 84 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. 1  

 

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. 86 Most (about 60%) patients were admitted to private rehabilitation services. The three 

most common categories of rehabilitation were orthopaedic (49%), reconditioning following severe illness 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 illness 

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%. 85-87, with the 

most recent annual report for 2013 by the Australasian Rehabilitation Outcomes Centre reporting over 

100,000 inpatient episodes. 86 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 



Chapter 1: Introduction 

 12 

hospitals and inefficiencies that affect patient flow through the hospital system. 1 Rehabilitation services have 

been described as the “glue” 88 and “missing link” 21 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. 89 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 

n, % 

Alfred Health 

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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 No additional publications identified 

Relevant publications 

 Peer reviewed publications: n=12 

 Reports and projects: n=9 
Total: n=21 
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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. 1, 65, 90-97 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, 90 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, 93 and 

indicators of access to post-acute care (which includes rehabilitation) in the USA, including outcome 

measures. 96, 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. 97 Three observational studies reported on patient flow from acute to 

rehabilitation hospitals in the UK,92 Canada 91 and Australia. 94 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. 65 An opinion paper discussed access to postacute care in the USA being influenced by 

non-clinical factors. 95 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. 98 99 

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. 103 One report gave details of specific problems regarding rehabilitation patient flow and 

outlined solutions to address these. 106 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 It 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. 107, 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, 94 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.  
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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 93 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 94 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 95 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 96 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 1 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 

Systems Review Final 

Report 98 

2005 Includes recommendation to redesign patient flow for acute 

hospital services, however, no specific mention of the need to 

include rehabilitation medicine or sub-acute care as part of this 

reform process.  

Qld Qld Statewide 

Rehabilitation Medicine 

Services Plan 2008–12 

99 

2008 Includes identification of a perceived problem with access block 

for inpatient rehabilitation services, particularly specialty 

streams, as well as perceived problems of barriers for inpatient 

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 

Tasmania: current 

situation and future 

plans. 100 

2007 Includes recommendations for increased inpatient and 

community rehabilitation to meet current and future demand. No 

formal discussion of access or discharge barrier issues. 

SA Statewide Rehabilitation 

Services Plan 2009-

2017 (South Australia.) 

101 

2009 Alludes to perceived problem of access to some specialty 

rehabilitation streams, and perceived problems of barriers for 

inpatient discharge due to inadequate community rehabilitation 

services. Discussion of solutions that includes increase to 

inpatient bed numbers and improved ambulatory and home 

based rehabilitation. 

NSW Access issues at NSW 

public hospitals – key 

strategies 102 

2003 Identifies reasons for access problems and proposes immediate 

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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State Document title Year Summary 

VIC Evaluation of the Interim 

Care Program Final 

Report. Victorian 

Department Of Human 

Services 2002. 105 

 

2002 Evaluation of a program of alternative care options for 

patients no longer needing hospitalisation. 

Recommended continuation to help improve access to 

care 

VIC Patient flow collaborative 

final report. 106 

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 

improvements to the wait for admission into 

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. 

2. Develop a selection of key performance indicators (KPIs) for rehabilitation patient flow, 

including barriers to admission and discharge. 

3. Determine the perceived severity of barriers for admission into rehabilitation from acute 

hospitals and barriers to discharge from rehabilitation in Australia. 

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

rehabilitation. 

5. Study the causes of barriers to discharge from inpatient rehabilitation and their impact on the 

duration of hospital admission. 

6. 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 KPIs 

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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 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).  

 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, 94 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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2.1 Declaration B: Chapter 2 
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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. 



Chapter 2 

 32 

 



Chapter 2 

 33 

 



Chapter 2 

 34 

 



Chapter 2 

 35 

 



Chapter 2 

 36 

 



Chapter 2 

 37 

 



Chapter 2 

 38 

 



Chapter 2 

 39 

 



Chapter 2 

 40 

 

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. 
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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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3.1 Declaration B: Chapter 3 
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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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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, I change my mind. What do you do, Sir?” 

 

John Maynard Keynes, 1st Baron Keynes of Tilton (1883 – 1946) 
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4.1 Declaration B: Chapter 4 
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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. 

 



Chapter 4 

 52 

 



Chapter 4 

 53 
 



Chapter 4 

 54 

 



Chapter 4 

 55 



Chapter 4 

 56 



Chapter 4 

 57 



Chapter 4 

 58 
 



Chapter 4 

 59 

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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5.1 Declaration B: Chapter 5 
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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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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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6.1 Declaration B: Chapter 6 
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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. 109-113  

 

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. 114 In these areas, simulation can be used for 



Chapter 6 

 73 

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. 114  

 

There are a number of methodologies used in healthcare simulation modelling, including 

discrete event modelling, system dynamics, agent-based modelling (ABM) and hybrid 

methods. 114, 115 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. 114-116 

 

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. 114 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. 
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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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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 developed classifica t ion 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 barriers. Equip-

ment and home modific

a

t ions  were merged in the model as these are 

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 changes to process barriers for the flow  of  pat ient s thr 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 medical benefits  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 negotiations”, 

“modific

a

t ions  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 a comparison 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, equipment and home modifica t ions  (see Table II 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). It is 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 

fix

e

d relationship between effect size, significa nce 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 initially de-

termined the number of simulation runs by performing a power calculation 

and then confir

m

i ng that acute and rehabilitation hospital LOS cumulative 

values for the median, average, 25th and 75th 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 (19, 28, 29). Verifica t ion testing was con-

ducted to confirm that the model behaved as expected, including using 

extreme and single numbers. Refine me nt s 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 II. Values for probability distributions of the model of rehabilitation patient flow  and hypot het ical  al ternat ives scenar ios

Variable parameters Baseline

Major 

improvements

Major 

improvements 

plus

Extreme 

improvements

Extreme 

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, 0.5, 2 0, 0.5, 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, 0.5, 4 0, 0.5, 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) discharge 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 modific

a

t ions

 Pr (equipment and home modific

a

t ions) di 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 II 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 effici ent  care pathway. Practical examples of how these 

hypothetical scenarios could be operationalized by systems redesign 

programs that improve processes are presented in Table III. 

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 

the distribution values for the “not ready when assessed until ready 

for rehabilitation” waiting period.

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 flow  

(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 signific

a

nt .

The Monash Health and Monash University Human Research and 

Ethics Committees approved the project. The simulation model and 

Table III. 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 inreach programmes.

Referral till assessment by 

rehabilitation team

Improved rehabilitation assessment staffin

g

 and or ganization of assessment services in acute hospital.

Waiting for transfer to 

rehabilitation after ready

Improved rehabilitation bed access through the development of “flex i bl e” bed numbers and addressing barriers 

to rehabilitation discharge. Additional funding for increased number of rehabilitation inpatient beds may also be 

cost-effic

i

ent .

Inpatient rehabilitation barriers

Rehabilitation length of stay 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 difficu l 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 specifica l ly 

designated towards hospital patients who are unable at return home. Insurance and compensation companies may 

also have a role in this area.

Equipment and home 

modific

a

t ions

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 perform home modifica t 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 

home

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

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 those influe nced by the parameter altered.

Almost all hypothetical scenarios resulted in significa nt  

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: r = 0.1, small; 

r = 0.3, medium, and r = 0.5, large) (27).

The acute hospital LOS and the waiting time in acute hospital 

for transfer to rehabilitation values had significa nt  reductions 

compared with baseline for all hypothetical scenarios. The 

rehabilitation LOS had significa nt  reductions for all scenarios 

except for “extreme improvements for accommodation only”. 

The duration of the rehabilitation discharge barriers had sig-

nific

a

nt  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 effici ency 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 

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 signific

a

nt  ef 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 

address firs t . 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 patient flow , 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-benefit

 

anal ys es.

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 flow . 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” activities. 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 to refine  

simulation models, while at the same time informing system 

changes to optimize patient flow , has potential to improve 

health system effic

i

ency enor mo us l y (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

w

. Information from modelling can be used to guide reforms 

directed at improving patient flow in hospital and associated 

cost benefit

 

anal ys es.
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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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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). 117 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). 119 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 Over 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). 121 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.  Illustration 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 85 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) 

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

• A survey of the perception of the severity and causes of barriers to discharge of acute and 

rehabilitation hospital patients was conducted using the questions I 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 rehabilitation117: 8 citations 

• Key stakeholders’ perception of barriers to admission and discharge118: 8 citations 
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• Reducing the length of stay for acute hospital patients needing admission into inpatient 

rehabilitation119 : 4 citations 

• A prospective multicentre study of barriers to discharge from inpatient rehabilitation120: 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 KPIs 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 KPIs, 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, 118 and recent survey of spinal rehabilitation units from 10 countries (Appendix 3.1)4 

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. 86 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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Monash University Human Research Ethics Committee (MUHREC) 
Research Office 

Postal – Monash University , Vic 3800, Australia 
Building 3E, Room 111, Clayton Campus, Wellington Road, Cla yton 

  
   www.monash.edu/research/ethics/human/index/html  

ABN 12 377 614 012  CRICOS Provider #00008C 

 
 
 
20 May 2010 
 
 
Dr Peter New 
Head Rehabilitation 
Kingston Centre 
Warrigal Rd  
Cheltenham 3192 VIC 
 
 
 
Dear Dr New,  
 
 
Re: Projects involving human participants 
1. Study of the waiting time for admission to specialist spi nal cord injury rehabilitation 

inpatient rehabilitation program and subsequent causes and impact of barriers to 
discharge.  

2. Prospective Study of Discharge Barriers for Sub-Acute Inpatients at Southern Health  
3. A Web-Based Survey of Perceived Barriers to Admission and Discharge from Inpatient Sub-

Acute Care  
 
 
Thank you for the email dated 30 April 2010 in w hich you provided details of the above projects. T his 
is to acknowledge that the work was already conducted as a low risk or quality assurance activity and 
had received the appropriate ethica l approval from the Alfred Hospital HREC (project 1) or the 
Southern Health Research Directorate (projects 2 & 3).  
 
Please contact me if you have any queries.  
 
 
Yours sincerely, 
 

 
 
 
 

 
Dr Souheir Houssami 
Executive Officer, MUHREC 
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9.2 Appendix 2: Background publication 
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9.3 Appendix 3: publications related to spinal rehabilitation patient flow 

9.3.1 International spinal rehabilitation unit survey 
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9.3.2 Barriers to admission into spinal rehabilitation unit 
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9.3.3 Discharge barriers from spinal rehabilitation unit 
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9.4 Appendix 4: Letters to the editor 

9.4.1 BMJ letter on ‘speeding up patient flow in rehabilitation’ 
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9.4.2 MJA letter from Dr McCarthy 
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9.5 Appendix 5: Media interest – AMA Victoria magazine (‘Vicdoc’ August 

2013) 
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9.6 Appendix: copy of web-based survey – perceptions of admission and 

discharge barriers 

Page 1

A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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?

1. Introduction

*

Yes
 

nmlkj

No
 

nmlkj
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Page 2

A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

2. Where do you work? If more than one, indicate where you work most.

2. State

*
New South Wales/ACT

 
nmlkj

Victoria
 

nmlkj

Queensland
 

nmlkj

South Australia
 

nmlkj

Western Australia
 

nmlkj

Tasmania
 

nmlkj

Northern Territory
 

nmlkj
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Page 3

A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

3. Which sector do you work in?

4. What is your gender?

5. How old are you?

6. Please indicate your current position

3. Demographic details

*

*

In years

*

Public
 

nmlkj

Private
 

nmlkj

Both
 

nmlkj

Male
 

nmlkj

Female
 

nmlkj

Rehabilitation physician
 

nmlkj

Aged care physician
 

nmlkj

Senior hospital management with responsibility that includes optimising patient flow/discharge from hospital
 

nmlkj
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Page 4

A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

This section is regarding your position in relation to inpatient rehabilitation

7. Please indicate your current position

8. How many inpatient rehabilitation beds do you have responsibility for?

9. How many years have you worked as a consultant?

10. Please indicate your specialist training

4. Rehabilitation medicine position details

*

*
Clinically or as head of 

service (give latter if 

applicable)

*
Since Fellowship or 

other specialisation

*

Consultant -head of subacute services at a hospital, health network or organisation
 

nmlkj

Consultant -clinician
 

nmlkj

AFRM
 

nmlkj

RACP
 

nmlkj

Both AFRM and RACP
 

nmlkj

Dip Geriatric Medicine
 

nmlkj

Other
 

nmlkj
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Page 5

A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

11. What is your medical specialisation or training?

5. Other medical training or specialisation

*
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Page 6

A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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 

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. 

14. Please indicate if you believe that any of the following contribute to 

difficulties with access to inpatient rehabilitation beds for your 

hospital/organisation

15. Please describe any other factor that you believe contributes to 

difficulties with access to inpatient rehabilitation.

6. Access to inpatient rehabilitation

*

 
no access problem 

at all

minor access 

problem

moderate access 

problem

severe access 

problem

extreme access 

problem

your unit? nmlkj nmlkj nmlkj nmlkj nmlkj

your hospital or 

organisation?
nmlkj nmlkj nmlkj nmlkj nmlkj

the health system in 

general?
nmlkj nmlkj nmlkj nmlkj nmlkj

*

 strongly disagree disagree unsure agree strongly agree

To what extent do you 

agree with this
nmlkj nmlkj nmlkj nmlkj nmlkj

number of inpatient rehabilitation beds
 

gfedc

physical/environmental issues eg lack of single rooms
 

gfedc

equipment issues eg lack of hoists, bariatric equipment
 

gfedc

staffing issues-nursing
 

gfedc

staffing issues-allied health
 

gfedc
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Page 7

A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA 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
 

nmlkj

No
 

nmlkj
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Page 8

A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

17. What data on the timeliness of acute hospital patient access to 

rehabilitation inpatient beds does your organisation, service or unit 

currently collect?

7. Access to rehabilitation inpatient beds-what data

*
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Page 9

A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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 

designated assessment staff and the patients' subsequent admission?

8. Access to inpatient rehabilitation-possible indicators

*

0 days-ie day deemed ready
 

nmlkj

1 day
 

nmlkj

2 days
 

nmlkj

3 days
 

nmlkj

4 days
 

nmlkj

5 days
 

nmlkj

6 days
 

nmlkj

7 days
 

nmlkj

8 days
 

nmlkj

9 days
 

nmlkj

10 days
 

nmlkj

11 days
 

nmlkj

12 days
 

nmlkj

13 days
 

nmlkj

14 or more days
 

nmlkj
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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 

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?

*

for an inpatient 

rehabilitation bed?

*

0 days-ie day of referral
 

nmlkj

1 day
 

nmlkj

2 days
 

nmlkj

3 days
 

nmlkj

4 days
 

nmlkj

5 days
 

nmlkj

6 days
 

nmlkj

7 days
 

nmlkj

8 days
 

nmlkj

9 days
 

nmlkj

10 days
 

nmlkj

11 days
 

nmlkj

12 days
 

nmlkj

13 days
 

nmlkj

14 or more days
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA 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

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
 

nmlkj

Yes
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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)

9. Inpatient rehabilitation access: KPI

*

a nominated median waiting time from when acute hospital patients are referred until when they are assessed 

by the designated assessment staff

gfedc

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

gfedc

a nominated percentage of total acute hospital length of stay that patients spend waiting for transfer to 

subacute inpatient care

gfedc
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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

10. Rehabilitation speciality access Key Performance Indicators 

(KPIs)

*

different
 

nmlkj

the same
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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

11. Speciality rehabilitation and same rehab access KPIs
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

26. Do you believe that speciality inpatient rehabilitation units should have 

access KPIs that are lower or higher compared to general rehabilitation 

units?

27. Please give your reasons for why you believe that different inpatient 

rehabilitation access KPI should apply to general and speciality rehabilitation 

units

12. Speciality rehabilitation and different rehab access KPIs

*

Lower
 

nmlkj

Higher
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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

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. 

30. Please indicate if you believe that any of the following contribute to 

discharge barriers for subacute inpatients in your hospital/organisation

31. Please list any other factors or causes that you believe contribute to 

discharge barriers for subacute inpatients

13. Discharge barriers for rehabilitation inpatients

*

 no problem at all minor problem moderate problem severe problem extreme problem

in your unit? nmlkj nmlkj nmlkj nmlkj nmlkj

in your hospital or 

organisation?
nmlkj nmlkj nmlkj nmlkj nmlkj

in the health system in 

general?
nmlkj nmlkj nmlkj nmlkj nmlkj

*

 strongly disagree disagree unsure agree strongly agree

To what extent do you 

agree with this
nmlkj nmlkj nmlkj nmlkj nmlkj

Patients who are non-weight bearing after lower limb fractures
 

gfedc

Waiting for high level care
 

gfedc

Locating suitable accomodation
 

gfedc

Carer funding
 

gfedc

Home modification funding
 

gfedc

Equipment funding
 

gfedc

Lack of suitable ambulatory therapy options
 

gfedc
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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
 

nmlkj

No
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

33. What data on barriers to discharge from inpatient rehabilitation does 

your organisation/service or unit currently collect?

14. Barriers to discharge from inpatient rehabilitation-what data

*
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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:

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:

36. Please list any other suggestion for other possible indicators of barriers 

to discharge for inpatient rehabilitation suitable for benchmarking or quality 

improvement purposes

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?

15. Barriers to discharge from inpatient rehabilitation-possible 

indicators

*

percent=

*

percent=

*

Yes
 

nmlkj

No
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

38. Which of the 2 mentioned possible Key Performance Indicators (KPI) 

for discharge from subacute inpatient care would you favour?

16. Rehabilitation discharge barriers: KPI

*

A target maximum percentage of subacute inpatients with a discharge barriers
 

nmlkj

A target maximum % of total subacute inpatient bed days that are occupied by patients with discharge barriers
 

nmlkj

either
 

nmlkj

both
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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

17. Rehabilitation discharge barriers: specialist vs general unit KPIs

*

the same
 

nmlkj

different
 

nmlkj
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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

18. Speciality rehabilitation and same discharge barriers KPIs
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

41. Do you believe that speciality inpatient rehabilitation units should have 

discharge KPIs that are lower or higher compared to general rehabilitation 

units?

42. Please give your reasons for why you believe that different inpatient 

rehabilitation discharge KPIs should apply to general and speciality 

rehabilitation units

19. Speciality rehabilitation and different rehab discharge KPIs

*

Lower
 

nmlkj

Higher
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

This section is regarding your position in relation to subacute inpatients

43. Please indicate your current position

44. How many aged care inpatient beds do you have responsibility for?

45. How many years have you worked as a consultant?

46. Please indicate your specialist training

20. Aged care medical position details

*

*
Clinically or as head of 

service (give latter if 

applicable)

*
Since Fellowship or 

other specialisation

*

Consultant -head of subacute services at a hospital, health network or organisation
 

nmlkj

Consultant -clinician
 

nmlkj

AFRM
 

nmlkj

RACP
 

nmlkj

Both AFRM and RACP
 

nmlkj

Dip Geriatric Medicine
 

nmlkj

Other
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

47. What is your medical specialisation or training?

21. Medical training or specialisation

*
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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 

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. 

50. Please indicate if you believe that any of the following contribute to 

difficulties with access to inpatient aged care for your hospital/organisation

51. Please describe any other factor that you believe contributes to 

difficulties with access to inpatient aged care.

22. Access to inpatient aged care

*

 
no access problem 

at all

minor access 

problem

moderate access 

problem

severe access 

problem

extreme access 

problem

your unit? nmlkj nmlkj nmlkj nmlkj nmlkj

your hospital or 

organisation?
nmlkj nmlkj nmlkj nmlkj nmlkj

the health system in 

general?
nmlkj nmlkj nmlkj nmlkj nmlkj

*

 strongly disagree disagree unsure agree strongly agree

To what extent do you 

agree with this
nmlkj nmlkj nmlkj nmlkj nmlkj

number of aged care inpatient beds
 

gfedc

physical/environmental issues eg lack of single rooms
 

gfedc

equipment issues eg lack of hoists, bariatric equipment
 

gfedc

staffing issues-nursing
 

gfedc

staffing issues-allied health
 

gfedc
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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
 

nmlkj

No
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

53. What data on the timeliness of acute hospital patient access to aged 

care inpatient beds does your organisation, service or unit currently collect?

23. Access to aged care inpatient beds-what data

*



Appendices 

 163 

Page 29

A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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 

designated assessment staff and the patients' subsequent admission?

24. Access to inpatient aged care-possible indicators

*

0 days-ie day deemed ready
 

nmlkj

1 day
 

nmlkj

2 days
 

nmlkj

3 days
 

nmlkj

4 days
 

nmlkj

5 days
 

nmlkj

6 days
 

nmlkj

7 days
 

nmlkj

8 days
 

nmlkj

9 days
 

nmlkj

10 days
 

nmlkj

11 days
 

nmlkj

12 days
 

nmlkj

13 days
 

nmlkj

14 or more days
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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 

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?

*

for an inpatient aged 

care bed?

*

0 days-ie day of referral
 

nmlkj

1 day
 

nmlkj

2 days
 

nmlkj

3 days
 

nmlkj

4 days
 

nmlkj

5 days
 

nmlkj

6 days
 

nmlkj

7 days
 

nmlkj

8 days
 

nmlkj

9 days
 

nmlkj

10 days
 

nmlkj

11 days
 

nmlkj

12 days
 

nmlkj

13 days
 

nmlkj

14 or more days
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

57. Please list any other suggestion for other possible indicators of access to 

subacute inpatient care suitable for benchmarking or quality improvement 

purposes

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
 

nmlkj

No
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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)

25. Inpatient aged care access: KPI

*

a nominated median waiting time from when acute hospital patients are referred until when they are assessed 

by the designated assessment staff

gfedc

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

gfedc

a nominated percentage of total acute hospital length of stay that patients spend waiting for transfer to 

subacute inpatient care

gfedc
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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

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. 

62. Please indicate if you believe that any of the following contribute to 

discharge barriers for aged care inpatients in your hospital/organisation

63. Please list any other factors or causes that you believe contribute to 

discharge barriers for subacute inpatients

26. Discharge barriers for aged care inpatients

*

 no problem at all minor problem moderate problem severe problem extreme problem

in your unit? nmlkj nmlkj nmlkj nmlkj nmlkj

in your hospital or 

organisation?
nmlkj nmlkj nmlkj nmlkj nmlkj

in the health system in 

general?
nmlkj nmlkj nmlkj nmlkj nmlkj

*

 strongly disagree disagree unsure agree strongly agree

To what extent do you 

agree with this
nmlkj nmlkj nmlkj nmlkj nmlkj

Patients who are non-weight bearing after lower limb fractures
 

gfedc

Waiting for high level care
 

gfedc

Locating suitable accomodation
 

gfedc

Carer funding
 

gfedc

Home modification funding
 

gfedc

Equipment funding
 

gfedc

Lack of suitable ambulatory therapy options
 

gfedc
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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
 

nmlkj

No
 

nmlkj
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65. What data on barriers to discharge from inpatient aged care does your 

organisation/service or unit currently collect?

27. Barriers to discharge from inpatient aged care-what data

*
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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:

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:

68. Please list any other suggestion for other possible indicators of barriers 

to discharge for subacute inpatients suitable for benchmarking or quality 

improvement purposes

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?

28. Barriers to inpatient aged care discharge-possible indicators

*

percent=

*

percent=

*

Yes
 

nmlkj

No
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

70. Which of the 2 mentioned possible Key Performance Indicators (KPI) 

for discharge from subacute inpatient care would you favour?

29. Inpatient aged care discharge barriers: KPI

*

A target maximum percentage of subacute inpatients with a discharge barriers
 

nmlkj

A target maximum % of total subacute inpatient bed days that are occupied by patients with discharge barriers
 

nmlkj

either
 

nmlkj

both
 

nmlkj
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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?

72. How many years have you worked as a hospital manager at a level 

where you have responsibility for patient discharge?

73. How many subacute inpatient beds does your hospital or organisation 

have

30. Hospital management position details

*

*

or related areas

*

that you are involved 

with access or 

discharge responsibility 

for?

Senior hospital management with responsibility for optimising patient discharge from acute hospitals into 

subacute inpatient units.

nmlkj

Senior hospital management with responsibility for optimising patient discharge from subacute inpatient units 

into the community or alternative care.

nmlkj

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.

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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 

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. 

76. Please indicate if you believe that any of the following contribute to 

difficulties with access to subacute inpatient beds for your 

hospital/organisation

77. Please describe any other factor that you believe contributes to 

difficulties with access to subacute inpatient beds.

31. Hospital management: Access to subacute care

*

 
no access problem 

at all

minor access 

problem

moderate access 

problem

severe access 

problem

extreme access 

problem

your hospital or 

organisation?
nmlkj nmlkj nmlkj nmlkj nmlkj

the health system in 

general?
nmlkj nmlkj nmlkj nmlkj nmlkj

*

 strongly disagree disagree unsure agree strongly agree

To what extent do you 

agree with this
nmlkj nmlkj nmlkj nmlkj nmlkj

number of subacute inpatient beds
 

gfedc

physical/environmental issues eg lack of single rooms
 

gfedc

equipment issues eg lack of hoists, bariatric equipment
 

gfedc

staffing issues-nursing
 

gfedc

staffing issues-allied health
 

gfedc
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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
 

nmlkj

No
 

nmlkj
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

79. What data on the timeliness of acute hospital patient access to subacute 

inpatient beds does your organisation, service or unit currently collect?

32. Access to subacute inpatient beds-what data

*
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A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

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?

33. Access to subacute inpatient care-possible indicators

*

0 days-ie day deemed ready
 

nmlkj

1 day
 

nmlkj

2 days
 

nmlkj

3 days
 

nmlkj

4 days
 

nmlkj

5 days
 

nmlkj

6 days
 

nmlkj

7 days
 

nmlkj

8 days
 

nmlkj

9 days
 

nmlkj

10 days
 

nmlkj

11 days
 

nmlkj

12 days
 

nmlkj

13 days
 

nmlkj

14 or more days
 

nmlkj
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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 

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?

*

for a subacute 

inpatient bed?

*

0 days-ie day of referral
 

nmlkj

1 day
 

nmlkj

2 days
 

nmlkj

3 days
 

nmlkj

4 days
 

nmlkj

5 days
 

nmlkj

6 days
 

nmlkj

7 days
 

nmlkj

8 days
 

nmlkj

9 days
 

nmlkj

10 days
 

nmlkj

11 days
 

nmlkj

12 days
 

nmlkj

13 days
 

nmlkj

14 or more days
 

nmlkj
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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

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
 

nmlkj

Yes
 

nmlkj
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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)

34. Inpatient subacute access: KPI

*

a nominated median waiting time from when acute hospital patients are referred until when they are assessed 

by the designated assessment staff

gfedc

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

gfedc

a nominated percentage of total acute hospital length of stay that patients spend waiting for transfer to 

subacute inpatient care

gfedc
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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

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. 

88. Please indicate if you believe that any of the following contribute to 

discharge barriers for subacute inpatients in your hospital/organisation

89. Please list any other factors or causes that you believe contribute to 

discharge barriers for subacute inpatients

35. Discharge barriers for subacute inpatients

*

 no problem at all minor problem moderate problem severe problem extreme problem

in your hospital or 

organisation?
nmlkj nmlkj nmlkj nmlkj nmlkj

in the health system in 

general?
nmlkj nmlkj nmlkj nmlkj nmlkj

*

 strongly disagree disagree unsure agree strongly agree

To what extent do you 

agree with this
nmlkj nmlkj nmlkj nmlkj nmlkj

Patients who are non-weight bearing after lower limb fractures
 

gfedc

Waiting for high level care
 

gfedc

Locating suitable accomodation
 

gfedc

Carer funding
 

gfedc

Home modification funding
 

gfedc

Equipment funding
 

gfedc

Lack of suitable ambulatory therapy options
 

gfedc
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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
 

nmlkj

No
 

nmlkj



Appendices 

 182 

Page 48

A Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit blockA Survey of subacute inpatient access and exit block

91. What data on barriers to discharge from subacute inpatient care does 

your organisation/service or unit currently collect?

36. Barriers to discharge from inpatient subacute care-what data

*
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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:

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:

94. Please list any other suggestion for other possible indicators of barriers 

to discharge for subacute inpatients suitable for benchmarking or quality 

improvement purposes

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?

37. Barriers to subacute inpatient discharge-possible indicators

*

percent=

*

percent=

*

No
 

nmlkj

Yes
 

nmlkj
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96. Which of the 2 mentioned possible Key Performance Indicators (KPI) 

for discharge from subacute inpatient care would you favour?

38. Subacute discharge barriers: KPI

*

A target maximum percentage of subacute inpatients with a discharge barriers
 

nmlkj

A target maximum % of total subacute inpatient bed days that are occupied by patients with discharge barriers
 

nmlkj

either
 

nmlkj

both
 

nmlkj
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97. Please give any other comments or thoughts on access to subacute 

inpatient beds for acute hospital patients OR their subsequent barriers to 

discharge

98. Would you be interested in participating in a follow-up survey on 

subacute inpatient access and discharge barriers

39. Almost finished...

*

Yes
 

nmlkj

No
 

nmlkj
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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

40. Contact details for follow-up survey
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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.

41. Contact details for copy of results
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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.

42. And finally, thank you very much for your time and interest in 

completing t...

cheers

:-) 

Dr Peter New

 




