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AROC
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TACP
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Concepts
Complete
episode

Inpatient
settings

Definition
Fractured neck of femur (fractured hip)
Agency for Clinical Innovation
Australian Commission on Safety and Quality in Health Care
Australasian Faculty of Rehabilitation Medicine
The Australian National Sub‐Acute and Non‐Acute Patient Classification (AN‐
SNAP) is a casemix classification for sub‐acute and non‐acute care provided
in a variety of treatment settings. Version 4, introduced in July 2016 and
used in this analysis, uses the episode’s impairment, age, weighted FIM
motor admission score and FIM cognition score to determine which of 50
inpatient (admitted overnight adult) rehabilitation classes the episode should
be assigned to. Refer Appendix 9.4 for the full list of classes.
The Australasian Rehabilitation Outcomes Centre (AROC) was established in
2002 and current membership encompasses close to 100% of all Australian
and New Zealand inpatient rehabilitation facilities. Facilities routinely submit
de‐identified data to AROC for each rehabilitation episode, including
information about demographics, process indicators and functional status.
Calendar Year
Electronic Medical Record System
The Functional Independence Measure (FIM) is used as a tool to assess the
functional independence of patients at episode start and end. The higher the
FIM score the greater the level of functional independence.
Full‐Time Equivalent
Inter‐quartile range (middle 50%)
Local Health District
The length of stay (LOS) used in this report refers to the inpatient
rehabilitation episode and is the number of days on which care has been
provided on the rehabilitation ward.
National Disability Insurance Scheme
National Hospital Morbidity Database
National Stroke Foundation
Occupational Therapist
Reconditioning
Transitional Aged Care Program
Unwarranted Clinical Variation

A “complete” episode for the purpose of calculating outcome statistics in this
report is one in which the patient has completed their full rehabilitation
program and has been (or is in the process of being) discharged back to the
community.
The inpatient rehabilitation unit can be a co‐located (rehabilitation unit
located within the acute hospital) or stand‐alone (rehabilitation unit located
separately to the acute hospital)
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Types of measures
Outcome A change in an individual or group of individuals that can be attributed (at
least in part) to an intervention or series of interventions.
Process
Process measures assess what the provider did for the patient and how well
it was done. For example, in rehabilitation process measures can be assessed
by considering the time between key dates such as impairment onset and
rehabilitation commencement.
Structural ‘Structure’ refers to health system characteristics that affect the system’s
ability to meet the health care needs of individual patients or a community.
Structural measures describe the type and amount of resources used by a
health system or organization to deliver programs and services, and relate to
the presence or number of staff, clients, money, beds, supplies, and
buildings.
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Executive summary
This report is the result of research into variation in service delivery and outcomes for people
who participated in inpatient rehabilitation in NSW public hospitals. It is the major deliverable
arising from the project brief issued by the New South Wales Agency for Clinical Innovation
(ACI). The project was undertaken by the Australasian Rehabilitation Outcomes Centre (AROC),
a multidisciplinary research centred based within the Australian Health Services Research
Institute at the University of Wollongong.
The research objective specified in the project brief was to analyse the AROC rehabilitation data
for NSW Health facilities and detail factors contributing to clinical variation occurring in adult
admitted rehabilitation services. Additionally, qualitative analysis based on clinician interviews
was aimed at exploring their perceptions about factors which might contribute to variations not
attributable to patient characteristics, termed ‘unwarranted clinical variation’ (UCV). The aim
was to thereby identify opportunities and recommend strategies at both facility level and
system level for reducing UCV in rehabilitation services.
Section 1 of the report is an introduction; it provides background and context to the research,
defining rehabilitation within the Australian context and the concept of ‘unwarranted clinical
variation’ utilised in this research. It also provides a brief overview of the three impairments
nominated by the ACI, i.e. stroke, hip fracture and reconditioning.
The methodology used to address the key research questions that reflect the research
objectives is detailed in Section 2. The first stage of this project was a data analysis that
interrogated the AROC database, the second stage consisted of consultation with six stroke
rehabilitation services that are AROC members to drill down and explore mechanisms which
may contribute to UCV and those that may help address it. Although each stage is quite
distinct, each informs the other.
Results of the AROC data analysis are presented in Section 3. This includes a detailed analysis of
the AROC data for stroke, hip fracture rand reconditioning impairments. The data analysis
undertaken clearly demonstrates that variation exists, both between NSW public rehabilitation
services and all Australian rehabilitation services and between the individual NSW public
rehabilitation services. Variation was evident for each of the concepts investigated, and for
each of the three specific impairments analysed.
Section 4 presents the findings from the consultations with experienced senior rehabilitation
clinicians. In summary, consultation with the units providing stroke rehabilitation revealed a
range of perceptions about the factors which contribute to variation in rehabilitation outcome
measures such as LOS and functional improvement. However, generally speaking the points
raised by the units were very similar with no unexpected issues raised. The interviews
highlighted that management of UCV requires a multi‐factorial approach. Some factors are
amenable to intervention at a local level. Others are related to complex issues, such as
attracting and retaining staff in more remote areas, which have long been acknowledged within
the health system, with various strategies implemented to try and redress the imbalance.
The findings and limitations are discussed in Section 5.
NSW Agency for Clinical Innovation Rehabilitation Unwarranted Clinical Variation Project FINAL REPORT
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Based on this research the following strategies are recommended to assist with the reduction
of UCV.
Facility level strategies
In summary, this project has demonstrated that most services are aware of the variation that
exists in outcomes and processes within rehabilitation. Those services with less than effective
outcomes and processes usually understand the issues, and have at least a general knowledge
of what should or could be done to address those issues. What services lack are the capability
and/or capacity to instigate the necessary process changes. The (continued) role for ACI is to
act as a hub, and implement mechanisms that will provide opportunities for services to increase
their skills and knowledge, and therefore their capability and/or capacity to undertake any
necessary change. Such mechanisms could include:
 Enhanced engagement with data – provide support for individual facilities to enhance
engagement with their data, including promotion of existing AROC on‐line resources
designed to assist facilities to interpret their AROC data. This could be achieved for
example via a Quality Improvement Facilitator role, working directly with facilities to
assist them to understand how to interpret data and utilise it to inform and evaluate
quality improvement activities.
 Collaboration and networking within rehabilitation – continue and possibly enhance
collaboration and networking opportunities between clinicians working in rehabilitation.
The objective of this is for the clinicians to learn from each other about ways to improve
service delivery, both at local and state level. As an example the ACI Rehabilitation
Network, and the workshops it hosts provides such opportunities.
 Collaboration and networking between rehabilitation and acute – enhance
opportunities for collaboration and networking between clinicians working in
rehabilitation and acute care settings. Where this is in place the referral process from
acute, and any necessary contact with the acute service for a patient during their
rehabilitation episode, appears to be effective and efficient. Such collaboration could be
actioned for example through the ACI led Stroke Quality Improvement Partnership
(SQIP) which is designed to bring together acute stroke units and rehabilitation sites to
examine data and develop quality improvement projects both locally and across the
state.
 Promote investigation of inpatient clinical variation – promote and provide support for
services to investigate inpatient clinical variation. For example a current ACI activity for
COPD/CHF, through the Leading Better Value Care initiative, could perhaps be used as
the model for providing support at rehabilitation sites. Another potential for exploring
inpatient clinical variation is the annual joint AROC/ACI Rehabilitation Network Clinical
Benchmarking and Quality Improvement Forum which provides learning, networking
and information sharing opportunities for facilities.
 Mentorship program – develop a program whereby less experienced clinicians are
provided with access to a more experienced clinician mentor (generally from outside
their own service).
 Team building training – provide access to, and encourage utilisation of, resources that
teach and support appropriate individual’s skills in team building. Whilst many clinicians
would have received a level of such training during their professional training,
encouraging utilisation of resources based on current thinking, perhaps as a refresher
may be effective. Leadership, and the ability to build a cohesive, self‐managing, sharing
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and supportive team appears to be a fundamental factor underpinning the ability to
address UCV.
Resource development – identify process issues (e.g. effective discharge planning, active
patient management, strategies to increase intensity of therapy within current
resourcing) key to the ability of a service to address UCV and develop a ‘toolkit’ of
resources describing evidence based best practice ‘actionable’ information. For example
in Canada Actionable Nuggets were originally developed to assist family physicians to
provide the latest evidence based care to their patients with spinal cord injuries
(https://actionnuggets.ca/nuggets‐development/).
Ambulatory services – provide support at a facility level for services to develop/enhance
ambulatory services.

System level strategies
A number of system level issues that have an effect on a service’s ability to address UCV were
identified during the course of the project. Whilst ACI, acting alone, may not be able to address
these issues, they can play a role in actively lobbying for system change. The system level issues
identified include:
 The lack of ambulatory services in specific geographical locations, often non‐
metropolitan
 Workforce issues, particularly the attraction and retention of suitably qualified and
experienced staff outside the metropolitan areas
 Development of a policy related to type‐changing patients who have completed their
active rehabilitation to ‘maintenance’
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1

Introduction

This report is the result of research into variation in service delivery and outcomes for people
who have undertaken rehabilitation in NSW public hospital rehabilitation facilities. It is the
major deliverable arising from the project brief issued by the New South Wales Agency for
Clinical Innovation. The project was undertaken by the Australasian Rehabilitation Outcomes
Centre (AROC), a multidisciplinary research centred based within the Australian Health Services
Research Institute at the University of Wollongong.
The objective of the project was to explore clinical variation occurring for three key
rehabilitation impairment classes through a data analysis project utilising the AROC
rehabilitation data for NSW health facilities, supported by in‐depth interviews with selected
rehabilitation sites. The goal of this analysis was to determine what factors contribute to
unwarranted clinical variation (UCV) and thereby identify opportunities and recommend
strategies at both facility level and system level for reducing UCV in rehabilitation services.

1.1 Background
Within the Australian context rehabilitation care is defined as:
care in which the primary clinical purpose or treatment goal is improvement in the
functioning of a patient with an impairment, activity limitation or participation
restriction due to a health condition. The patient will be capable of actively
participating.
Rehabilitation care is always:
• delivered under the management of or informed by a clinician with specialised
expertise in rehabilitation, and
• evidenced by an individualised multidisciplinary management plan, which is
documented in the patient’s medical record, that includes negotiated goals
within specified time frames and formal assessment of functional ability
(AIHW 2013, p. x).
The need for coordinated and integrated use of medical, nursing and allied health professional
skills make rehabilitation care a complex intervention. It involves individual assessment,
treatment, regular review, discharge planning, community integration and follow up. The
demand for rehabilitation services in Australia is increasing and likely to continue doing so, with
the ageing population and increased survival from acute illness and trauma, and the impetus at
personal, social, economic and policy level for people to remain independent for as long as
possible (Australian Government Treasury, 2015).
At its core, rehabilitation is about a multidisciplinary healthcare team (including medical,
nursing and allied health professionals) working together with the patient and their family to:
 maximise a person’s abilities and independence
 restore lost function
 prevent new or further functional loss
 provide support and achieve emotional adjustment
NSW Agency for Clinical Innovation Rehabilitation Unwarranted Clinical Variation Project FINAL REPORT
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enhance people’s ability to contribute productively to society after injury or illness.

Rehabilitation may be delivered in an inpatient setting, which may be a co‐located
rehabilitation unit located within an acute hospital or in a stand‐alone, rehabilitation unit
located separately to the acute hospital. Rehabilitation is also delivered in community settings,
for example therapy delivered in a day therapy unit, outpatients setting or the patient’s home.
In rehabilitation clinical variation can occur for a variety of reasons, some attributable to
patient characteristics (e.g. variation between patient level of function, age and pre‐existing
comorbidities), some to administrative processes (such as when referrals are made), some to
service availability (e.g. workforce issues, equipment availability) and others due to external
factors (e.g. NDIS, carer availability, nursing home availability, etc.).
The Australian Commission on Safety and Quality in Health Care (ACSQHC) defines unwarranted
clinical variation (UCV) as “variation that cannot be explained by the condition or the
preference of the patient; it is variation that can only be explained by differences in health
system performance”1. Left unchecked it has the potential to reduce safety, quality,
performance effectiveness and efficiency outcomes.
In 2012 the NSW Agency for Clinical Innovation created a taskforce to oversee the development
and implementation of a system‐wide approach to identify, address and reduce Unwarranted
Clinical Variation. The Taskforce identified four priority areas of variation to address:
 Stroke
 Acute Myocardial Infarction (AMI)
 Fractured hip
 Low‐volume cancer surgeries.
The ACI Rehabilitation Network, whose co‐chair is a member of the ACI Reducing Unwarranted
Clinical Variation Taskforce, felt that they were best placed to commission a project to assess
and develop strategies to combat UCV in the subacute phase of stroke and fractured hip
episodes of care. A project scope was developed and AROC (Australasian Rehabilitation
Outcomes Centre) was invited to submit a proposal to undertake the project. In development
the scope of the project was enhanced to encompass three key (in terms of volume and burden
of care) impairments in rehabilitation:
 Stroke
 Fractured hip
 Reconditioning.
In early 2000 the Australasian Faculty of Rehabilitation Medicine (AFRM) facilitated the
collaboration of rehabilitation sector stakeholders to achieve the establishment of the
Australasian Rehabilitation Outcomes Centre (AROC), a national clinical registry for medical
rehabilitation.

1

Australian Commission on Safety and Quality in Health Care. 2017. Clinical Care Standards.
https://www.safetyandquality.gov.au/our‐work/clinical‐care‐standards
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The major objective of AROC is to improve rehabilitation quality and patient outcomes. It has
developed a national benchmarking system to improve clinical rehabilitation outcomes for
patients in both the public and private sectors with the initial focus on inpatient rehabilitation.
It was recognised that the collection of outcome information would assist in the development
of clinical protocols for rehabilitation, help the interpretation of consumer outcome and service
utilisation data, assist in the development of quality improvement initiatives, and in the
interpretation of variations between service providers.
In 2016 there were 241 inpatient rehabilitation units in Australia (and 40 in New Zealand), 126
public sector and 115 private sector units submitting data to AROC. In total, data describing
some 130,000 inpatient rehabilitation episodes was submitted to AROC in 2016. Each member
service receives a suite of outcome benchmarking reports every 6 months, comparing their
patient outcomes with those of other rehabilitation services and with the national data.
1.1.1 Stroke
Stroke is Australia’s second biggest killer and one of the leading causes of disability amongst
adults2. Most (89%) patients with stroke will be admitted to hospital following their stroke and
over one‐third of these will transition to some form of rehabilitation care following their acute
care.
Most patients with stroke benefit from rehabilitation, although the most appropriate setting
(inpatient, ambulatory) for this care will depend on the individual. Approximately one in five
acute care stroke patients go on to have inpatient rehabilitation. Rehabilitation following stroke
should begin as early as possible because early intervention is linked to improved health
outcomes3.
Across Australia in 2016 AROC received data describing 9,120 episodes of stroke rehabilitation.
NSW public facilities contributed data describing 2,417 episodes, or 26.5% of national stroke
rehabilitation episodes (Table 4).
Among the 39 NSW public facilities reporting at least 20 episodes of stroke to AROC in 2016
only 29 participated in the National Stroke Audit. Of the 30 co‐located facilities 19 were linked
to an acute stroke unit; 3 co‐located facilities, based on volume, should have had an acute
stroke unit but didn’t.
1.1.2 Fractured hip
A fractured hip is a break occurring at the top of the thigh bone. It is the only type of minimal
trauma fracture likely to be comprehensively captured in the National Hospital Morbidity
Database (NHMD), as it necessarily involves hospitalisation and surgery. Fractured hip is the
most serious minimal trauma fracture, and is associated with the most complications4.
Fractured hips are a considerable burden on the community and the Australian health system.

2

Stroke in Australia, no postcode untouched, July 2014; Stroke Foundation Australia
National Stroke Audit — Rehabilitation Services Report 2014; National Stroke Foundation
4
Epidemiology of osteoporotic fractures; Johnell and Kanis, Osteoporosis International 16 (Supplement 2):S3–7,
2005
3
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The Australian Commission on Safety and Quality in Healthcare has published Hip Fracture
Standards5. ACI also provides a number of hip fracture resources which are available on their
website6.
Fractured hips occur at a rate of 263 per 100,000 population. Fractured hips are most likely
among those aged 80 and older, with women over 2.5 times more likely than men to be
hospitalised with a fractured hip.
Between 2002–03 and 2011–12, the number of hospitalisations for fractured hip among people
aged 50 and over increased by 22% (from 15,588 in 2002–03 to 19,063 in 2011–12).
Over 70% of fractured hip rehabilitation patients are female and most are 70 years or older
(90%). In 2011–12, 60% of patients aged in their 50s went on to inpatient rehabilitation after
their acute stay. This declined to one in three patients in their 60s and 70s, and declined further
to one in four patients aged in their 80s or older.
Across Australia in 2016 AROC received data describing 7,508 episodes of fractured hip
rehabilitation. NSW public facilities contributed data describing 1,896 episodes, or 25.3% of
national fractured hip rehabilitation episodes.
1.1.3 Reconditioning
Individuals require reconditioning when they become deconditioned (experience non‐specific
functional loss). Deconditioning can occur due to a loss of physical fitness due to failure to
maintain an optimal level of physical activity or training, or significant functional decline can
occur due to the cumulative effect of a prolonged or complicated hospitalisation. The
contributing factors include:
 specific medical or surgical illness necessitating hospitalisation
 adverse effects of treatment
 bed rest inactivity
 detrimental effects of ageing.
As the population ages the cohort of individuals requiring reconditioning rehabilitation has
grown significantly. AROC figures show a 50% increase in the number of reconditioning
rehabilitation episodes submitted between 2012 and 2016 (30,376 episodes in 2016), and it has
become the second largest group in the AROC data (after joint replacements).
Across Australia in 2016 AROC received data describing over 30,000 episodes of reconditioning
rehabilitation. NSW public facilities contributed data describing 5,768 episodes, or 19.0% of
national reconditioning rehabilitation episodes. Among NSW public episodes submitted to
AROC, almost one third (31.6%) are for reconditioning, making it the second largest impairment
group (orthopaedic conditions account for 34.1%).

5

Hip Fracture Care Clinical Care Standard, September 2016; Australian Commission on Safety and Quality in Health
Care
6
https://www.aci.health.nsw.gov.au/resources/aged‐health/hip‐fracture/min‐standards‐hip‐fractures
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2

Research designs and methods

The first stage of this project was a data analysis stage that interrogated the AROC database,
the second stage was a consultation with six stroke rehabilitation services that are AROC
members to drill down and explore mechanisms which may contribute to unwarranted clinical
variation, and those that may help address it. Although each stage is quite distinct, each
informs the other. The project timetable is summarised in Table 1.
Table 1

Project timetable

Activity

March
20 27

3

April
10 17 24

1

May
8 15 22

29

5

June
12 19 26

Activate project
Prepare & submit
project plan
AROC data analysis
of NSW public
facilities
Consultation with
AROC stroke
rehabilitation
services
Prepare & submit
draft report
Adjustments to
report as per
Steering Group
Prepare & submit
final report
On commencement of the project a Risk Management plan was developed and provided to the
ACI Steering Committee. A copy of this can be found at Appendix 9.11.
The project was also guided by consultation with the ACI Steering Committee. Regular
fortnightly teleconferences were scheduled for the project team and the Steering Committee to
discuss the progress of the project.

2.1 Stage 1: Interrogation of the AROC database
2.1.1 Aim
Stage 1 aims to translate the ACSQHC definition of unwarranted clinical variation into the
inpatient rehabilitation context by considering a variety of measures on entry to, during and at
exit from inpatient rehabilitation, and identifying where variation is occurring. In determining
what factors contribute to unwarranted clinical variation we will identify opportunities and
make initial recommendations of strategies at both facility level and system level for potentially
reducing unwarranted clinical variation among inpatient rehabilitation services.
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2.1.2 Design
At the request of ACI this analysis focused on three types of impairments:
 Stroke
 Fractured hip (Fractured neck of femur (#NOF))
 Reconditioning.
The analysis will compare each NSW public facility with at least 20 episodes of the impairment
being considered against each other, against the total NSW public data, and against the
Australian National data. The analysis will describe facilities that are performing well and those
that are not, using National data as the benchmark against which facilities are compared.
2.1.3 Participants
In 2016, across Australia 241 public and private AROC member facilities provided rehabilitation
and submitted 119,907 episodes to AROC, forming the Australian National data. The 56 NSW
public AROC member facilities are a subset of the National Data and account for 23.2% of these
facilities and 15.2% of the episodes submitted. The NSW public AROC member facilities are
spread across every Local Health District (LHD) in NSW except for the Far West. The list of NSW
public AROC member facilities can be found in Appendix 9.1 and are shown by LHD in Figure 1.
Figure 1

Map of NSW public AROC member facilities by Local Health District

The AROC Data Policy requires AROC member facilities to be de‐identified unless they provide
written permission allowing AROC to identify them. To maintain de‐identification of the
participating facilities they will only be described according to where they are located, their
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type of inpatient setting and the volume of patients they treated for the impairment being
reviewed (Table 2). In describing the facilities this way, they must remain de‐identified. The
facility are described as follows:






Proximity to Sydney
o Metro (in Sydney)
o Regional (within 200km of Sydney)
o Rural (more than 200km from Sydney)
Inpatient setting
o Co‐located (rehabilitation unit located within the acute hospital)
o Stand‐alone (rehabilitation unit located separately to the acute hospital)
Volume of episodes
o Low (up to 50 episodes)
o Medium (51–100 episodes)
o High (101–200 episodes)
o Very high (more than 200 episodes)

Table 2

Description of participating facilities by impairment

Measure
Total facilities submitting these episodes
Facilities submitting 20 or more episodes
Metro (in Sydney)
Regional (within 200km of Sydney)
Rural (more than 200km of Sydney)
Co‐located (within acute hospital)
Stand‐alone (separate to acute hospital)
Low volume (up to 50 episodes)
Medium volume (51–100 episodes)
High volume (101–200 episodes)
Very high volume (>200 episodes)

Stroke
56 100.0%
39 69.6%
19 48.7%
8 20.5%
12 30.8%
30 76.9%
9 23.1%
15 38.5%
21 53.8%
3 7.7%
0 0.0%

Fractured hip
55 98.2%
32 58.2%
17 53.1%
7 21.9%
8 25.0%
24 75.0%
8 25.0%
21 65.6%
9 28.1%
2 6.3%
0 0.0%

Reconditioning
55 98.2%
46 83.6%
22 47.8%
10 21.7%
14 30.4%
34 73.9%
12 26.1%
9 19.6%
20 43.5%
10 21.7%
7 15.2%

2.1.3.1 Stroke
All NSW public AROC member facilities submitted at least one episode of stroke to AROC in
2016, however only 39 of the 56 facilities submitted 20 or more episodes (Table 2). Of these
facilities half were located in Sydney metro and a third were rural. Nine facilities were stand‐
alone and were evenly split between Sydney metro and regional/rural. A medium volume of
episodes was reported in half of these facilities, with three facilities reporting a high volume of
episodes.
2.1.3.2 Fractured hip
All bar one NSW public AROC member facility submitted at least one fractured hip episode to
AROC in 2016, however only 32 facilities submitted 20 or more episodes. Half of these facilities
were located in Sydney metro and a quarter each were regional and rural. Five of the eight
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stand‐alone facilities were regional/rural. Two in three facilities reported a low volume of
episodes; only two facilities reported a high volume of episodes.
2.1.3.3 Reconditioning
All bar one NSW public AROC member facility submitted at least one reconditioning episode to
AROC in 2016, with 46 facilities submitting 20 or more episodes. Of these facilities half were
located in Sydney metro and a third were rural. One in four facilities was stand‐alone. Just
under half of all facilities reported a medium volume of episodes; seven facilities reported a
very high volume of episodes.
2.1.4 Data collection
The inpatient data set has been collected since the inception of AROC in 2002. AROC receives
inpatient data either via direct data entry or by upload. AROC members choose how they wish
to submit their AROC data; NSW public facilities submit their AROC data set using SYNAPTIX
(NSW Health patient management system); and then upload their data to AROC. The current
inpatient data set, version 4, was introduced nationally in July 2012, however due to delays in
the release of the next version of SYNAPTIX it was not available for collection within SYNAPTIX
until July 2013.
A submitted episode of care is measured from admission to the inpatient rehabilitation ward to
discharge from the inpatient rehabilitation ward. Where a patient is discharged from the
inpatient ward back to an acute ward for a period, and then is readmitted to the inpatient ward
to continue their rehabilitation program this can be submitted to AROC one of two ways:
 One inpatient rehabilitation episode reported to AROC with the time spent in acute
noted as a rehabilitation suspension within the data set
OR
 Two or more separate inpatient rehabilitation episodes reported to AROC with one or
more acute episodes in between (the acute episodes are not reported to AROC and are
not recorded as rehabilitation suspensions within the data set).
Because business rules in various jurisdictions require the collection of the same data in
different ways, where multiple episodes have been submitted that are the equivalent of a
single submitted episode elsewhere they are concatenated by AROC to create a reporting
episode. A reporting episode of care is measured from the first admission to the inpatient
rehabilitation ward for this impairment to the final discharge from the inpatient rehabilitation
ward for this impairment. For the majority of episodes the submitted episode equals the
reporting episode.
2.1.5 Data analysis
Analysis within this report is provided at three levels – first, consideration is given to data
quality (how well the data items are collected). Second, a big picture analysis is presented
summarising all Australian facilities and comparing them to all NSW public facilities with some
consideration given to changes over time. Third, comparison is made between those NSW
public facilities that reported at least 20 episodes in 2016 for the impairment being considered.
No one measure of outcome or process in rehabilitation should be considered in isolation. The
concepts reviewed in this analysis are summarised in Table 3 by order of patient journey; the
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reason why they were used in this analyses and how they are calculated and should be
interpreted can be found in Appendix 9.2.
Table 3

Concepts used in this report

Concepts used in this review
Time to referral to the inpatient rehabilitation
team
Days between being clinically ready to
commence rehabilitation and the actual start
of rehabilitation
Delays impacting admission to inpatient
rehabilitation

Time between start of condition and start of
rehabilitation (onset)

Timeliness of the functional assessment at the
start of rehabilitation
Days between being clinically ready for
discharge from rehabilitation and
rehabilitation actually ending
Delays impacting discharge to community
after inpatient rehabilitation has finished
Discharge destination once rehabilitation is
complete, including type changing from
rehabilitation care
Length of inpatient rehabilitation stay (LOS)

Functional improvement achieved during
inpatient rehabilitation (FIM change)

Functional improvement achieved per day
during inpatient rehabilitation (FIM efficiency)

Number and type of incomplete episodes of

AROC data items used to derive them
Acute admission date
Referral to rehabilitation date
Clinical ready to start rehabilitation date
Episode begin date
Start delay flag
Start delay reasons
Clinical ready to start rehabilitation date
Episode begin date
Onset date
Time since onset
First admission for this impairment
Episode begin date
Episode begin date
Date of functional assessment at episode start
Clinically ready for discharge date
Episode end date
Episode
End delay flag
End delay reasons
Clinically ready for discharge date
Episode end date
Episode begin date
Episode end date
Leave days
AN‐SNAP classification
Mode of episode end
Functional admission scores (18 items) at start
Functional admission scores (18 items) at end
AN‐SNAP classification
Mode of episode end
Episode begin date
Episode end date
Leave days
Functional admission scores (18 items) at start
Functional admission scores (18 items) at end
AN‐SNAP classification
Mode of episode end
Mode of episode end
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Concepts used in this review
rehabilitation

AROC data items used to derive them
Episode begin date
Episode end date
Leave days
Functional admission scores (18 items) at start
Functional admission scores (18 items) at end

The data used in this report is stored in an SQL database. A range of analytical tools were used
in the analysis of this data for this project including SQL, Microsoft Access and SPSS.

2.2 Stage 2: Consultation with AROC member stroke rehabilitation services
2.2.1 Aim
The aim of Stage 2 was to consult with senior rehabilitation staff at a range of rehabilitation
services which were AROC members to explore their perceptions about the mechanisms which
may result in, or contribute to reduction of, unwarranted clinical variation in key indicators as
identified by the AROC data.
2.2.2 Design
Stage 2 consisted of a multi‐site survey.
2.2.3 Participants
Potential participant facilities were chosen to provide a mix of geographical locations and
service type, i.e. metro/regional/rural and co‐located/stand‐alone, and a variety of outcomes
such as case‐mix adjusted length of stay (LOS) and case‐mix adjusted functional gain as
measured by the Functional Independence Measure (FIM).
Each participating facility was invited to nominate a representative of the senior rehabilitation
staff to participate in a semi‐structured interview to discuss their AROC stroke data in relation
to perceptions about drivers of UCV.
Of the six facilities originally contacted one facility was unable to participate within the
available timeframes and so in line with the Risk Management Plan (Appendix 9.11) another
facility was contacted to participate.
2.2.4 Data collection
Senior rehabilitation staff at the nominated facilities were contacted by telephone initially to
explain the project and its aims and to gauge their willingness to participate in an interview to
discuss their facility stroke data. Facilities were then provided with a formal invitation by email.
Participating facilities were emailed to confirm the interview time and provided with supporting
reference documents for the interview:
 a summary of key findings in relation to stroke rehabilitation processes and outcomes at
the facility
 the facility’s stroke dashboard for CY2016.
Facility stroke rehabilitation summary reports and dashboards were derived from calendar year
2016 data submitted by the facilities. The reports presented a summary of each facility’s
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performance against key indicator case‐mix adjusted benchmarks, i.e. LOS and functional
improvement, as well calculated fields such as percentage of episodes with less than a month
between onset and admission to rehabilitation, days between clinically ready for rehabilitation
and episode begin, timeliness to functional assessment at rehabilitation episode start, days
between being clinically ready for discharge and episode end, percentage type‐changed to
maintenance, discharge destination and the percentage of AROC defined ‘completed episodes’.
The summary report template and stroke dashboard are presented as appendices to this report
(refer appendices 9.9 and 9.10).
Feedback was collected by telephone using a custom designed semi‐structured survey
incorporating a range of fixed and open response questions (Appendix 9.8).
2.2.5 Data analysis
The telephone interviews were transcribed in real time and analysed after the event. Issues
perceived as impacting on rehabilitation management were identified and grouped into
themes.
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3

Results of Stage 1: Interrogation of the AROC database

The number of episodes reported for all impairments increased annually between 2012 and
2016 (Table 4, Figure 2). The growth over this time period in reconditioning has been much
greater than any other impairment (50% increase across Australia and 30% increase among
NSW publics).
Table 4

Number of episodes reported to AROC
AUSTRALIA

NSW PUBLIC

Stroke

2012
7,163

2013
8,187

2014
8,566

2015
9,013

2016
9,120

2012
2,300

2013
2,238

2014
2,444

2015
2,435

2016
2,417

#NOF

6,043

6,759

7,330

7,478

7,508

1,676

1,732

1,937

2,064

1,896

Recon

20,68
0

24,92
8

27,08
1

29,35
2

30,37
6

4,360

5,153

5,444

5,646

5,768

Figure 2

2016 NSW PUBLIC FACILITY
VARIATION
Range
IQR Median Mean
42.0–
56
20–
58.7
120
73.5
32.8–
45
22–
52.3
154
62.5
52.0–
78.5 123.2
25–
717
167.3

Number of episodes reported to AROC

3.1 Time to referral to the inpatient rehabilitation team
3.1.1 Data quality issues affecting time to referral
Time to referral is calculated as the number of days between the acute admission date and the
date the inpatient rehabilitation team received the referral. An acute admission date is only
reported if there was an acute admission within three months of the commencement of
rehabilitation. This item will not be recorded for patients referred directly from the community,
or those that have spent more than three months in an acute setting before reaching
rehabilitation. The measurement of time to referral is impacted by the accuracy of recording
date of acute admission and rehabilitation referral date. The collection of both dates has
improved each year [Appendix 9.3]. In Australia 82.3% of episodes recorded both dates (93.0%
recorded referral date, 87.9% recorded an acute admission date); among NSW public facilities
85.4% of episodes recorded both dates (92.3% recorded referral date, 86.6% recorded an acute
admission date), this varied little by impairment (stroke 85.1%, fractured hip 87.0% and
reconditioning 83.5%).
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3.1.2 Facility variation
Table 5

Average number of days between acute admission and referral to inpatient
rehabilitation

AUSTRALIA
2012 2013 2014 2015 2016
STROKE 10.3
9.8
9.7
9.7
9.9
#NOF
9.1
9.1
9.1
8.9
8.6
RECON
12.3 11.6 12.0 11.9 11.7
* Not collected by NSW public facilities until July 2013

Figure 3

2012
n.a.
n.a.
n.a.

NSW PUBLIC*
2013 2014 2015
11.0 10.5 10.8
11.7 10.9 11.0
14.3 14.7 14.2

2016
11.4
11.1
13.6

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
0.3–19.3
6.8–13.7
10.3
10.7
0.3–24.8
8.4–12.9
10.8
11.1
0.0–31.8
10.7–19.1
14.2
14.8

Average number of days between acute admission and referral to inpatient
rehabilitation

* Not collected by NSW public facilities until July 2013
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Figure 4

Variation by facility in average number of days between acute admission and
referral to inpatient rehabilitation by impairment*

* Refer to Appendix 9.5 for a description of how to interpret boxplots

3.1.2.1 Stroke
In Australia the average number of days between acute admission for stroke and referral to an
inpatient rehabilitation unit was 9.9 days in 2016, a reduction from 10.3 days in 2012 (Table 5,
Figure 3). Among all NSW public facilities it was 11.4 days, up from 10.5 days in 2014.
Among those facilities reporting at least 20 stroke episodes in 2016, the average number of
days between acute admission through to referral to inpatient rehabilitation varied from 0.3
days to 19.3 days; the middle 50% of facilities (IQR) had a range of 6.9 days (6.8 to 13.7 days)
and the median was 10.3 days (Figure 4).
3.1.2.2 Fractured hip
In Australia the average number of days between acute admission for a fractured hip and
referral to an inpatient rehabilitation unit was 8.6 days in 2016, a reduction from 9.1 days in
2012 (Table 5, Figure 3). Among all NSW public facilities it was 11.1 days, up slightly from 10.9
days in 2014.
Among those facilities reporting at least 20 fractured hip episodes in 2016, the average number
of days between acute admission through to referral to inpatient rehabilitation varied from 0.3
days to 24.8 days; the middle 50% of facilities (IQR) had a range of 4.5 days (8.4 to 12.9 days)
and the median was 10.8 days (Figure 4).
3.1.2.3 Reconditioning
In Australia the average number of days between acute admission and referral to an inpatient
rehabilitation unit for reconditioning was 11.7 days in 2016, a reduction from 12.3 days in 2012
(Table 5, Figure 3). Among all NSW public facilities it was 13.6 days, reducing from 14.7 days in
2014.
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Among those facilities reporting at least 20 reconditioning episodes in 2016, the average
number of days between acute admission through to referral to inpatient rehabilitation varied
from 0.0 days to 31.8 days; the middle 50% of facilities (IQR) had a range of 8.4 days (10.7 to
19.1 days) and the median was 14.2 days (Figure 4).

3.2 Days between being clinically ready to commence rehabilitation and the actual
start of rehabilitation
3.2.1 Data quality issues affecting clinically ready to commence rehabilitation
The days between being clinically ready to commence rehabilitation and the actual start of
rehabilitation are determined by the collection of two items: date clinically ready for
rehabilitation and the rehabilitation episode begin date. In Australia 93.0% of episodes
recorded both dates [Appendix 9.3]. Among all bar five NSW public facilities, collection of both
dates was either 100% or collection was missed on only one or two episodes; the overall rate
was 95.3% episodes recorded both dates; this varied little by impairment (stroke 96.0%,
fractured hip 95.8% and reconditioning 95.2%).
3.2.2 Facility variation
Table 6

Average number of days between being clinically ready for rehabilitation and
being admitted to inpatient rehabilitation

AUSTRALIA
2012 2013 2014 2015 2016
STROKE
1.4
1.0
0.9
0.8
0.7
#NOF
0.6
0.6
0.6
0.5
0.4
RECON
0.6
0.5
0.5
0.4
0.4
* Not collected by NSW public facilities until July 2013

Figure 5

2012
n.a.
n.a.
n.a.

NSW PUBLIC*
2013 2014 2015
0.6
0.8
0.7
0.9
0.8
0.6
0.7
0.8
0.5

2016
0.7
0.4
0.4

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
0.0–3.0
0.0–1.1
0.2
0.7
0.0–1.9
0.0–0.6
0.2
0.4
0.0–2.6
0.0–0.7
0.1
0.5

Average number of days between being clinically ready for rehabilitation and
being admitted to inpatient rehabilitation

* Not collected by NSW public facilities until July 2013
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3.2.2.1 Stroke
In Australia the average number of days between being clinically ready and actually starting
rehabilitation was 0.7 days (90.1% within 0‐2 days) in 2016, having reduced annually from 1.4
days in 2012 (Table 6, Figure 5). Among all NSW public facilities it was 0.7 days (90.7% within 0‐
2 days), reducing slightly from 0.8 days in 2014.
Figure 6

Facility variation in the average number of days between referral to inpatient
rehabilitation and being admitted to inpatient rehabilitation*

* Refer to Appendix 9.5 for a description of how to interpret boxplots

Among those facilities reporting at least 20 stroke episodes in 2016 the average number of days
between being clinically ready and actually starting rehabilitation (Figure 6 above) varied from
0.0 days to 3.0 days; the middle 50% of facilities (IQR) had a range of 1.1 days (0.0 to 1.1 days)
and the median was 0.2 days. Twelve facilities reported an average of zero – i.e. all patients
transferred same day as they were ready. Five medium volume facilities, a mix of two rural, two
regional and two stand‐alone, reported an average time between being clinically ready and
actually starting rehabilitation of two or more days.
3.2.2.2 Fractured hip
In Australia the average number of days between being clinically ready and actually starting
rehabilitation following a fractured hip was 0.4 days (93.8% within 0‐2 days) in 2016, having
reduced annually from 0.6 days in 2012 (Table 6, Figure 5). Among all NSW public facilities it
was 0.4 days (93.4% within 0‐2 days), reducing from 0.8 days in 2014.
Among those facilities reporting at least 20 fractured hip episodes in 2016 the average number
of days between being clinically ready and actually starting rehabilitation varied from 0.0 days
to 1.9 days; the middle 50% of facilities (IQR) had a range of 0.6 days (0.0 to 0.6 days) and the
median was 0.2 days. Nine facilities reported an average of zero – i.e. all patients transferred
same day as they were ready. No facilities reported an average time between being clinically
ready and actually starting rehabilitation of two or more days.
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3.2.2.3 Reconditioning
In Australia the average number of days between being clinically ready and actually starting
rehabilitation was 0.4 days (95.1% within 0‐2 days) in 2016, having reduced annually from 0.6
days in 2012 (Table 6, Figure 5). Among all NSW public facilities it was 0.4 days (95.0% within 0‐
2 days), reducing from 0.8 days in 2014.
Among those facilities reporting at least 20 reconditioning episodes in 2016 the average
number of days between being clinically ready and actually starting rehabilitation varied from
0.0 days to 2.6 days; the middle 50% of facilities (IQR) had a range of 0.7 days (0.0 to 0.7 days)
and the median was 0.1 days. Thirteen facilities reported an average of zero – i.e. all patients
transferred same day as they were ready. Four co‐located facilities, with varying volumes and a
mix of rural, regional and metro, reported an average time between being clinically ready and
actually starting rehabilitation of two or more days.

3.3 Delays impacting admission to inpatient rehabilitation
When a delay occurs between a patient being assessed as appropriate for rehabilitation and the
start of their inpatient rehabilitation program facilities are asked to identify the reason for the
delay – reasons may be influenced by the patient (medical, behavioural and external support
issues) or by the facility (service and equipment issues). Given this research is investigating
UCV, this report focuses on the service and equipment issues only.
3.3.1 Data quality issues affecting reporting of delay reasons into rehabilitation
In Australia the delay flag was answered for most episodes (95.9%) in 2016; and the reason for
the delay was provided for 99.9% of episodes that were flagged as having a delay [Appendix
9.3]. Among NSW public facilities the delay flag is defaulted to “No delay” in SYNAPTIX so
completeness cannot be ascertained (i.e. it is possible that a delay was missed); where an
episode was flagged as having a delay at least one reason for the delay was provided for all
episodes.
3.3.2 Facility variation
Table 7

Proportion of episodes reporting a start delay

AUSTRALIA
2012 2013 2014 2015 2016
STROKE 23.5 16.7 16.9 16.7 16.2
%
%
%
%
%
#NOF
15.2 12.8 13.2 11.7 11.0
%
%
%
%
%
RECON
12.6 10.3 10.8
9.8
9.9
%
%
%
%
%
* Not collected by NSW public facilities until July 2013

2012
n.a.
n.a.
n.a.

NSW PUBLIC*
2013 2014 2015
7.8
8.7 10.2
%
%
%
10.4 10.1
9.6
%
%
%
7.2
8.0
8.2
%
%
%

2016
12.1
%
8.5%
6.5%

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
0.0–17.1%
0.0–
4.5% 11.0%
60.0%
0.0–12.9%
0.0–
2.5% 10.2%
62.5%
0.0–12.5%
0.0–
1.4% 10.4%
73.2%
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Figure 7

Proportion of episodes reporting a start delay

* Not collected by NSW public facilities until July 2013

Table 8

Proportion of episodes with a start delay citing service and/or equipment issues

AUSTRALIA
2012 2013 2014 2015 2016
STROKE 75.2 76.4 80.8 72.1 75.4
%
%
%
%
%
#NOF
70.2 69.5 73.8 69.7 74.6
%
%
%
%
%
RECON
70.0 70.7 70.6 68.1 67.2
%
%
%
%
%
* Not collected by NSW public facilities until July 2013

Figure 8

2012
n.a.
n.a.
n.a.

NSW PUBLIC*
2013 2014 2015
70.8 85.0 81.5
%
%
%
75.0 85.7 87.9
%
%
%
79.7 82.6 83.0
%
%
%

2016
81.8
%
88.3
%
84.2
%

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
67.9%–
88.6% 77.9%
0.0%–
100.0%
100.0%
50.0%–
92.3% 68.7%
0.0%–
100.0%
100.0%
50.0%–
73.7% 65.0%
0.0%–
100.0%
100.0%

Proportion of episodes with a start delay citing service and/or equipment issues

* Not collected by NSW public facilities until July 2013
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Table 9

Average number of days delayed for episodes citing service and/or equipment
issues

AUSTRALIA
2012 2013 2014 2015 2016
STROKE
4.8
4.7
4.7
4.5
3.7
#NOF
2.9
3.6
3.4
3.2
3.2
RECON
3.2
3.3
3.6
3.5
3.1
* Not collected by NSW public facilities until July 2013

Figure 9

2012
n.a.
n.a.
n.a.

NSW PUBLIC*
2013 2014 2015
4.4
5.6
5.2
5.4
4.6
4.0
5.3
5.1
4.2

2016
4.3
3.1
3.7

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
0.0–9.4
1.9–5.5
3.7
3.8
0.0–10.0
1.5–4.3
3.2
3.4
0.0–6.4
2.0–4.3
2.6
3.1

Average number of days delayed for episodes citing service and/or equipment
issues

* Not collected by NSW public facilities until July 2013

Figure 10 Variation in the proportion of episodes reporting a start delay by facility*

* Refer to Appendix 9.5 for a description of how to interpret boxplots
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Figure 11 Facility variation in the average number of days delayed for those episodes citing
service and/or equipment issues*

* Refer to Appendix 9.5 for a description of how to interpret boxplots

3.3.2.1 Stroke
In 2016 in Australia 16.2% of stroke episodes reported a delay in admission to rehabilitation
with most (97.0%) citing one reason for the delay; 74.5% cited service issues (+/‐patient related
issues), 0.8% cited equipment issues (+/‐patient related issues), 0.1% cited both service and
equipment issues (+/‐patient related issues) and 24.6% cited only patient related issues for the
delay (Table 7, Figure 7, Table 8 and Figure 8). Where a service or equipment issue was advised
a delay of 3.7 days was reported between the patient being assessed as appropriate for
rehabilitation and the rehabilitation program starting (Table 9, Figure 9).
Among NSW public facilities 12.1% of episodes in 2016 were reported to have a delay in
admission to rehabilitation with most (97.3%) citing one reason for the delay; 79.1% cited
service issues (+/‐patient related issues), 2.4% cited equipment issues (+/‐patient related
issues), 0.3% cited both service and equipment issues (+/‐patient related issues) and 18.2%
cited only patient related issues for the delay. Where a service or equipment issue was advised
a delay of 4.3 days was reported between the patient being assessed as appropriate for
rehabilitation and the rehabilitation program starting. It must be noted that among the 87.9%
of episodes that reported not to have had a delay in admission to rehabilitation, 4.6% took at
least two days to reach the inpatient rehabilitation unit and could have been reported as a
delay; 1.0% took at least a week and should definitely have been reported as a delay.
Among those facilities reporting at least 20 stroke episodes in 2016, the proportion of episodes
reporting a delay between being assessed as appropriate for rehabilitation and the
rehabilitation program starting varied from 0.0% to 60.0%; the middle 50% of facilities (IQR)
had a range of 17.1% (0.0 to 17.1%) and the median was 4.5%; 10 facilities reported no delays
while four facilities reported a delay in at least one of every three episodes (Figure 10). For
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those episodes reporting a delay with the reason attributable to either service or equipment
issues, the average number of days delayed between being assessed as appropriate for
rehabilitation and the rehabilitation program starting varied from 0 to 9.4 days; the middle 50%
of facilities (IQR) had a range of 3.6 days (1.9 to 5.5 days); the median was 3.7 days and the
mean was 3.8 days (Figure 11).
3.3.2.2 Fractured hip
In 2016 in Australia 11.0% of fractured hip episodes reported a delay in admission to
rehabilitation with most (97.4%) citing one reason for the delay; 73.9% cited service issues (+/‐
patient related issues), 0.6% cited equipment issues (+/‐patient related issues), none cited both
service and equipment issues and 25.4% cited only patient related issues for the delay. Where a
service or equipment issue was advised a delay of 3.2 days was reported between the patient
being assessed as appropriate for rehabilitation and the rehabilitation program starting.
Among NSW public facilities 8.5% of episodes in 2016 were reported to have a delay in
admission to rehabilitation with all citing one reason for the delay; 87.0% cited service issues
(+/‐patient related issues), 1.2% cited equipment issues (+/‐patient related issues) and 11.7%
cited only patient related issues for the delay. Where a service or equipment issue was advised
a delay of 3.1 days was reported between the patient being assessed as appropriate for
rehabilitation and the rehabilitation program starting. It must be noted that among the 91.5%
of episodes that reported not to have had a delay in admission to rehabilitation that 2.9% took
at least two days to reach the inpatient rehabilitation unit and could have been reported as a
delay; 0.2% took at least a week and should definitely have been reported as a delay.
Among those facilities reporting at least 20 fractured hip episodes in 2016, the proportion of
episodes reporting a delay between being assessed as appropriate for rehabilitation and the
rehabilitation program starting varied from 0.0% to 62.5%; the middle 50% of facilities (IQR)
had a range of 12.9% (0.0 to 12.9%) and the median was 2.5%; eight facilities reported no
delays while three facilities reported a delay in at least one of every three episodes. For those
episodes reporting a delay with the reason attributable to either service or equipment issues,
the average number of days delayed between being assessed as appropriate for rehabilitation
and the rehabilitation program starting varied from 0 to 10 days; the middle 50% of facilities
(IQR) had a range of 2.8 days (1.5 to 4.3 days); the median was 3.2 days and the mean was 3.4
days.
3.3.2.3 Reconditioning
In 2016 in Australia 9.9% of reconditioning episodes reported a delay in admission to
rehabilitation with most (96.4%) citing one reason for the delay; 66.7% cited service issues (+/‐
patient related issues), 0.5% cited equipment issues (+/‐patient related issues), none cited both
service and equipment issues and 32.8% cited only patient related issues for the delay. Where a
service or equipment issue was advised a delay of 3.1 days was reported between the patient
being assessed as appropriate for rehabilitation and the rehabilitation program starting.
Among NSW public facilities 6.5% of episodes in 2016 were reported to have a delay in
admission to rehabilitation with most (97.6%) citing one reason for the delay; 87.3% cited
service issues (+/‐patient related issues), 0.5% cited equipment issues (+/‐patient related
issues) and 15.8% cited only patient related issues for the delay. Where a service or equipment
issue was advised a delay of 3.7 days was reported between the patient being assessed as
appropriate for rehabilitation and the rehabilitation program starting. It must be noted that
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among the 93.5% of episodes that reported not to have had a delay in admission to
rehabilitation that 2.4% took at least two days to reach the inpatient rehabilitation unit and
could have been reported as a delay; 0.3% took at least a week and should definitely have been
reported as a delay.
Among those facilities reporting at least 20 reconditioning episodes in 2016, the proportion of
episodes reporting a delay between being assessed as appropriate for rehabilitation and the
rehabilitation program starting varied from 0.0% to 73.2%; the middle 50% of facilities (IQR)
had a range of 12.5% (0.0 to 12.5%) and the median was 1.4%; 14 facilities reported no delays
while seven facilities reported a delay in at least one of every three episodes. For those
episodes reporting a delay with the reason attributable to either service or equipment issues,
the average number of days delayed between being assessed as appropriate for rehabilitation
and the rehabilitation program starting varied from 0 to 6.4 days; the middle 50% of facilities
(IQR) had a range of 2.3 days (2.0 to 4.3 days); the median was 2.6 days and the mean was 3.1
days.

3.4 Time between start of condition and start of rehabilitation (onset)
3.4.1 Data quality issues affecting onset
The calculation of time since onset is affected by the accuracy of data collection of the data
items first admission for this impairment, date of onset, time since onset and rehabilitation
episode begin dates – the collection of these has been improving annually [Appendix 9.3]. In
the analysis of AROC data, patients that are not first admissions are excluded from onset
analysis. Whether an episode is a first or subsequent admission is reported by most episodes
(99.5%) in Australia; among NSW public facilities the rate is a little lower (97.2%) and varies
little by impairment (stroke 97.4%, fractured hip 97.6% and reconditioning 96.7%). In Australia,
among first admission episodes most (76.4%) have an exact date of onset recorded; this is a
little higher among NSW publics at 77.2% (stroke 85.2%, fractured hip 87.1% and reconditioning
73.6%). Where an exact onset date is not provided the time since onset group is collected; the
exact onset date can then be mapped into the time since onset group for a more complete
picture of onset. Across Australia 90.2% of episodes have valid data for onset analysis. Among
NSW public data 91.0% episodes have valid data for onset analysis; this varies by impairment
(93.1% among stroke, 94.2% among fractured hip and 87.8% among reconditioning).
3.4.2 Facility variation
Table 10

STROKE
#NOF
RECON

Proportion of episodes receiving rehabilitation for this impairment for the first
time

2012
88.8
%
91.1
%
88.0
%

AUSTRALIA
2013 2014 2015
90.6 89.9 90.0
%
%
%
92.1 91.3 91.1
%
%
%
87.9 87.6 89.4
%
%
%

2016
90.6
%
92.7
%
90.5
%

2012
89.3
%
91.1
%
85.5
%

NSW PUBLIC
2013 2014 2015
89.8 88.8 87.4
%
%
%
91.8 89.0 87.4
%
%
%
84.6 80.8 79.9
%
%
%

2016
87.1
%
86.4
%
80.4
%

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
90.2%–
92.5% 90.9%
65.6%–
100.0%
96.8%
90.5%–
92.9% 91.4%
38.6%–
100.0%
97.3%
80.3%–
90.3% 82.4%
0.9%–
100.0%
94.3%
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Figure 12 Proportion of episodes receiving rehabilitation for this impairment for the first
time

Figure 13 Variation in the proportion of episodes receiving rehabilitation for this
impairment for the first time by facility*

* Refer to Appendix 9.5 for a description of how to interpret boxplots

Table 11

STROKE
#NOF
RECON

Average number of days between start of condition and being admitted to
inpatient rehabilitation

2012
14.3
12.9
16.0

AUSTRALIA
2013 2014 2015
13.1 12.7 12.4
11.7 11.8 11.5
15.0 15.0 14.5

2016
12.5
10.7
14.3

2012
15.1
16.6
18.4

NSW PUBLIC
2013 2014 2015
13.9 13.8 13.5
14.3 14.4 14.4
18.1 17.8 17.9

2016
14.1
13.6
16.4

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
0.7–26.4
9.9–14.8
12.5
12.7
0.0–29.4
10.9–15.7
12.9
13.4
0.0–38.5
12.8–21.8
16.6
17.6
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Figure 14 Average number of days between start of condition and being admitted to
inpatient rehabilitation

Table 12

STROKE
#NOF
RECON

Proportion of episodes admitted to inpatient rehabilitation within 30 days of the
start of the condition

2012
88.1
%
91.9
%
85.7
%

AUSTRALIA
2013 2014 2015
89.6 90.0 91.5
%
%
%
93.3 93.4 93.8
%
%
%
85.5 86.3 86.8
%
%
%

2016
90.8
%
94.9
%
86.9
%

2012
87.3
%
86.6
%
82.1
%

NSW PUBLIC
2013 2014 2015
88.1 88.1 89.6
%
%
%
89.6 89.1 89.9
%
%
%
79.8 80.7 80.9
%
%
%

2016
88.4
%
91.2
%
82.9
%

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
85.7%–
91.1% 89.5%
69.0%–
100.0%
95.7%
89.9%–
93.8% 90.8%
45.9%–
100.0%
96.6%
48.4%–
72.7%–
81.6% 80.7%
100.0%
90.7%
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Figure 15 Variation in the average number of days between the start of condition and being
admitted to inpatient rehabilitation by facility*

* Refer to Appendix 9.5 for a description of how to interpret boxplots

Figure 16 Proportion of episodes admitted to inpatient rehabilitation within 30 days of the
start of the condition

3.4.2.1 Stroke
The proportion of patients receiving rehabilitation for this stroke for the first time was 90.6% in
Australia and 87.1% among NSW publics (Table 10, Figure 12). Among those facilities reporting
at least 20 stroke episodes, first admissions varied by facility from 65.6% to 100.0% (IQR 90.2%
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to 96.8%, median 92.5%, mean 90.9%) (Figure 13). The onset analysis below is restricted to this
subset of patients receiving rehabilitation for this stroke for the first time.
Average number of days from onset to start of rehabilitation
In Australia the average number of days between onset and start of rehabilitation is 12.5 days,
among all NSW public facilities it is 14.1 days (Table 11, Figure 14). One medium volume stand‐
alone facility miscoded all episodes as “subsequent episodes of rehabilitation for this
impairment” so all their data was lost to analysis. Another low volume stand‐alone facility did
not collect onset date, so they had no data to analyse. Among the remaining 37 facilities
reporting at least 20 stroke episodes the average number of days from onset to start of
rehabilitation varied from 0.7 days to 26.4 days; the middle 50% of facilities (IQR) had a range
of 4.9 days (9.9 to 14.8 days) and the median was 12.5 days (Figure 15). Four facilities, all co‐
located with low to medium volume, reported an average time since onset of less than a week.
One medium volume stand‐alone facility reported an average time since onset of more than
three weeks; while seven facilities of all types and volume sizes reported an average time since
onset of between two and three weeks.
Time since onset groups
In Australia most episodes have a time since onset of up to 1 month (90.8%), among all NSW
public facilities it is 88.4% (Table 12, Figure 15, Figure 16). A medium volume stand‐alone
facility miscoded all episodes as “subsequent episodes of rehabilitation for this impairment” so
all their data was lost to analysis. Among the remaining 38 facilities reporting at least 20 stroke
episodes the proportion of episodes to have a time since onset of up to 1 month varied from
69.0% to 100.0%; the middle 50% of facilities (IQR) had a range of 10.0% (85.7% to 95.7%) and
the median was 91.1% (Figure 17). Ten facilities, mostly co‐located, reported time since onset
of up to 1 month among at least 95% of their patients.
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Figure 17 Variation in facilities in time between start of condition and start of rehabilitation
for stroke

3.4.2.2 Fractured hip
The proportion of patients receiving rehabilitation for this fractured hip for the first time was
92.7% in Australia and 86.4% among NSW publics. For the 32 facilities reporting at least 20
fractured hip episodes, first admissions varied by facility from 38.6% to 100.0% (IQR 90.5% to
97.3%, median 92.9%, mean 91.4%). The onset analysis below is restricted to this subset of
patients.
Average number of days from onset to start of rehabilitation
In Australia the average number of days between onset and start of rehabilitation is 10.7 days,
among all NSW public facilities it is 13.6 days. One medium volume stand‐alone facility
miscoded all episodes as “subsequent episodes of rehabilitation for this impairment” so all their
data was lost to analysis. Among the remaining 31 facilities reporting at least 20 fractured hip
episodes the average number of days from onset to start of rehabilitation varied from 0.0 days
to 29.4 days; the middle 50% of facilities (IQR) had a range of 4.8 days (10.9 to 15.7 days) and
the median was 12.9 days. Four facilities, all co‐located with low to medium volume, reported
an average time since onset of less than a week. One medium volume stand‐alone facility
reported an average time since onset of more than three weeks; while seven facilities of all
types and volume sizes reported an average time since onset of between two and three weeks.
Time since onset groups
In Australia most episodes have a time since onset of up to 1 month (94.9%), among all NSW
public facilities it is 91.2%. A medium volume stand‐alone facility miscoded all episodes as
“subsequent episodes of rehabilitation for this impairment” so all their data was lost to
analysis. Among the remaining 31 facilities reporting at least 20 fractured hip episodes the
proportion of episodes to have a time since onset of up to 1 month varied from 45.9% to
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100.0%; the middle 50% of facilities (IQR) had a range of 6.7% (89.9% to 96.6%) and the median
was 93.8% (Figure 18). Fourteen facilities, mostly co‐located, reported time since onset of up to
1 month among at least 95% of their patients. One low volume metro co‐located facility
reported time since onset greater than one month among more than 50% of their patients.
Figure 18 Variation in facilities in time between start of condition and start of rehabilitation
for fractured hip

3.4.2.3 Reconditioning
The proportion of patients receiving rehabilitation for this occurrence of deconditioning for the
first time was 90.5% in Australia and 80.4% among NSW publics. Among those facilities
reporting at least 20 episodes for reconditioning, first admissions varied by facility from 0.9% to
100.0% (IQR 80.3% to 94.3%, median 90.3%, mean 82.4%). The onset analysis below is
restricted to this subset of patients.
Average number of days from onset to start of rehabilitation
In Australia the average number of days between onset and start of rehabilitation is 14.3 days,
among all NSW public facilities it is 16.4 days. One medium volume stand‐alone facility
miscoded all episodes as “subsequent episodes of rehabilitation for this impairment” so all their
data was lost to analysis. Another low volume stand‐alone facility did not collect onset date, so
they had no data to analyse. Among the remaining 44 facilities reporting at least 20 episodes
for reconditioning the average number of days from onset to start of rehabilitation varied from
0.0 days to 38.5 days; the middle 50% of facilities (IQR) had a range of 9.0 days (12.8 to 21.8
days) and the median was 16.6 days. Four facilities, all co‐located with low to medium volume,
reported an average time since onset of less than a week. One medium volume stand‐alone
facility reported an average time since onset of more than three weeks; while seven facilities of
all types and volume sizes reported an average time since onset of between two and three
weeks.
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Time since onset groups
In Australia most episodes have a time since onset of up to 1 month (86.9%), among all NSW
public facilities it is 82.9%. A medium volume stand‐alone facility miscoded all episodes as
“subsequent episodes of rehabilitation for this impairment” so all their data was lost to
analysis. Among the remaining 45 facilities reporting at least 20 episodes for reconditioning the
proportion of episodes to have a time since onset of up to 1 month varied from 48.4% to
100.0%; the middle 50% of facilities (IQR) had a range of 18.0% (72.7% to 90.7%) and the
median was 81.6% (Figure 19). Nine facilities, mostly co‐located, reported time since onset of
up to 1 month among at least 95% of their patients. Two regional facilities, one with low
volume the other with high volume, reported time since onset up to 1 month among fewer
than 50% of their patients.
Figure 19 Variation in facilities in time between start of condition and start of rehabilitation
for reconditioning

3.5 Timeliness of the functional assessment at the start of rehabilitation
3.5.1 Data quality issues affecting timeliness of the functional assessment
Timeliness to functional assessment at rehabilitation start is calculated as the difference
between the date the patient actually started rehabilitation and the date the admission
functional assessment was completed. These dates have always been part of the AROC dataset
and are extremely well collected [Appendix 9.3]. Where a functional assessment was reported
as occurring prior to the start of rehabilitation or more than a fortnight after the start of
rehabilitation the assessment date was considered to be invalid. In Australia 99.9% of episodes
recorded both dates (99.8% were valid); among NSW public facilities 99.8% of episodes
recorded both dates (99.7% were valid).
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3.5.2 Facility variation
Table 13

STROKE
#NOF
RECON

Average number of days between commencing rehabilitation and being assessed
for functional ability

2012
0.9
0.8
0.8

AUSTRALIA
2013 2014 2015
0.8
0.7
0.6
0.8
0.6
0.5
0.8
0.6
0.6

2016
0.5
0.5
0.5

2012
0.9
1.1
0.9

NSW PUBLIC
2013 2014 2015
0.8
0.7
0.6
0.8
0.6
0.4
0.8
0.5
0.5

2016
0.5
0.4
0.4

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
0.0–2.8
0.1–0.8
0.4
0.5
0.0–1.7
0.1–1.1
0.5
0.6
0.0–2.8
0.1–0.9
0.3
0.5

Figure 20 Average number of days between commencing rehabilitation and being assessed
for functional ability
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Figure 21 Variation by facility in the average number of days between commencing
rehabilitation and being assessed for functional ability*

* Refer to Appendix 9.5 for a description of how to interpret boxplots

3.5.2.1 Stroke
Both across Australia and among NSW public facilities the average number of days between
beginning inpatient rehabilitation for stroke and being assessed for functional ability was 0.5
days in 2016, a reduction from 0.9 days in 2012 (Table 13,
Figure 20).
Among those NSW public facilities reporting at least 20 stroke episodes in 2016, the average
number of days between beginning inpatient rehabilitation and being assessed for functional
ability varied from 0.0 days to 2.8 days; the middle 50% of facilities (IQR) had a range of 0.7
days (0.1 to 0.8 days) and the median was 0.4 days (Figure 21). Four facilities reported always
completing the functional assessment on the day rehabilitation started, while one facility
reported taking on average more than two days to complete the functional assessment.
3.5.2.2 Fractured hip
In Australia the average number of days between beginning inpatient rehabilitation after a
fractured hip and being assessed for functional ability was 0.5 days in 2016, a reduction from
0.8 days in 2012.
Among NSW public facilities the average number of days was 0.4 days in 2016, a reduction from
1.1 days in 2012. Among those facilities reporting at least 20 fractured hip episodes in 2016, the
average number of days between beginning inpatient rehabilitation and being assessed for
functional ability varied from 0.0 days to 1.7 days; the middle 50% of facilities (IQR) had a range
of 1.0 days (0.1 to 1.1 days) and the median was 0.5 days. Four facilities reported always
completing the functional assessment on the day rehabilitation started; no facilities reported
taking on average more than two days to complete the functional assessment.
NSW Agency for Clinical Innovation Rehabilitation Unwarranted Clinical Variation Project FINAL REPORT

Page 45

3.5.2.3 Reconditioning
In Australia the average number of days between beginning inpatient rehabilitation for
reconditioning and being assessed for functional ability was 0.5 days in 2016, a reduction from
0.8 days in 2012.
Among NSW public facilities the average number of days from episode start to assessment of
functional ability was 0.4 days in 2016, a reduction from 0.9 days in 2012. Among those
facilities reporting at least 20 reconditioning episodes in 2016, the average number of days
between beginning inpatient rehabilitation and being assessed for functional ability varied from
0.0 days to 2.8 days; the middle 50% of facilities (IQR) had a range of 0.8 days (0.1 to 0.9 days)
and the median was 0.3 days. Five facilities reported always completing the functional
assessment on the day rehabilitation started, while one facility reported taking on average
more than two days to complete the functional assessment.

3.6 Days between being clinically ready for discharge from rehabilitation and
rehabilitation actually ending
3.6.1 Data quality issues affecting number of days delay in discharge
The days between being clinically ready to be discharged from rehabilitation and the actual
discharge from the inpatient rehabilitation are affected by the collection of two items: date
clinically ready for discharge and the rehabilitation episode end date. Date clinically ready for
discharge is only required to be collected for those patients that complete their rehabilitation
program [Appendix 9.3]. In Australia, among those patients completing their rehabilitation
program 92.1% recorded both dates; among NSW public facilities collection of both dates was
90.9%; this varied little by impairment (stroke 90.4%, fractured hip 89.7% and reconditioning
90.2%).
3.6.2 Facility variation
Table 14

Average number of days between being clinically ready for discharge from
rehabilitation and rehabilitation actually ending

AUSTRALIA
2012 2013 2014 2015 2016
STROKE
1.0
0.6
0.5
0.6
0.5
#NOF
0.7
0.4
0.4
0.3
0.2
RECON
0.6
0.4
0.3
0.3
0.2
* Not collected by NSW public facilities until July 2013

2012
n.a.
n.a.
n.a.

NSW PUBLIC*
2013 2014 2015
0.3
0.3
0.2
0.4
0.2
0.2
0.3
0.3
0.2

2016
0.2
0.2
0.2

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
0.0–0.7
0.0–0.4
0.0
0.2
0.0–2.6
0.0–0.2
0.0
0.3
0.0–1.6
0.0–0.3
0.1
0.2

NSW Agency for Clinical Innovation Rehabilitation Unwarranted Clinical Variation Project FINAL REPORT

Page 46

Figure 22 Average number of days between being clinically ready for discharge from
rehabilitation and rehabilitation actually ending

* Not collected by NSW public facilities until July 2013

Table 15

Proportion of episodes discharged on the same or next day they were clinically
ready for discharge from rehabilitation

AUSTRALIA
2012 2013 2014 2015 2016
STROKE 89.5 94.3 94.9 95.1 95.8
%
%
%
%
%
#NOF
92.4 95.1 95.3 96.4 97.3
%
%
%
%
%
RECON
94.6 96.3 96.8 97.0 97.4
%
%
%
%
%
* Not collected by NSW public facilities until July 2013

2012
n.a.
n.a.
n.a.

NSW PUBLIC*
2013 2014 2015
96.0 97.1 97.6
%
%
%
95.7 96.8 97.6
%
%
%
96.2 96.6 97.3
%
%
%

2016
97.9
%
97.9
%
98.1
%

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
97.4%– 100.0% 97.8%
89.3%–
100.0%
100.0%
95.8%–
98.8% 97.0%
81.3%–
100.0%
100.0%
80.0%–
96.8%–
99.1% 97.1%
100.0%
100.0%
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Figure 23 Proportion of episodes discharged on the same or next day they were clinically
ready for discharge from rehabilitation

* Not collected by NSW public facilities until July 2013

Figure 24 Variation by facility in the average number of days between being clinically ready
for discharge from rehabilitation and rehabilitation actually ending*

* Refer to Appendix 9.5 for a description of how to interpret boxplots

3.6.2.1 Stroke
In Australia the average number of days between being clinically ready for discharge and
actually being discharged from rehabilitation after a stroke was 0.5 days (95.8% same or next
day) in 2016, having reduced annually from 1.0 days in 2012 (Table 14, Figure 22, Table 15,
Figure 23).
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Among all NSW public facilities it was 0.2 days (97.9% same or next day), reducing from 0.3
days in 2014. Among those facilities reporting at least 20 stroke episodes in 2016 the average
number of days between being clinically ready and actually ending rehabilitation varied from
0.0 days to 0.7 days; the middle 50% of facilities (IQR) had a range of 0.4 days (0.0 to 0.4 days)
and the median was 0.0 days. Fifteen facilities reported an average of zero – i.e. all patients
discharged on the same day as they were ready (Figure 24). For the 1.9% of episodes that were
not discharged on the same or next day as they were clinically ready the average number of
days between being clinically ready and actual discharge was 8.2 days (8.0 days if going to a
private residence and 11.5 days if going to a residential aged care). Of the fifteen facilities that
reported patients not discharged on the same or next day as they were clinically ready only one
had more than three episodes in 2016.
3.6.2.2 Fractured hip
In Australia the average number of days between being clinically ready for discharge and
actually being discharged from rehabilitation after a fractured hip was 0.2 days (97.3% same or
next day) in 2016, having reduced annually from 0.7 days in 2012. Among all NSW public
facilities it was 0.2 days (97.9% same or next day), unchanged from 2014.
Among those NSW public facilities reporting at least 20 fractured hip episodes in 2016 the
average number of days between being clinically ready and actually ending rehabilitation varied
from 0.0 days to 2.6 days; the middle 50% of facilities (IQR) had a range of 0.2 days (0.0 to 0.2
days) and the median was 0.0 days. Eight facilities reported an average of zero – i.e. all patients
discharged on the same day as they were ready. For the 2.1% of episodes that were not
discharged on the same or next day as they were clinically ready the average number of days
between being clinically ready and actual discharge was 9.3 days (10.5 days if going to a private
residence and 5.0 days if going to a residential aged care). Of the sixteen facilities that reported
patients not discharged on the same or next day as they were clinically ready only one had
more than three episodes in 2016.
3.6.2.3 Reconditioning
In Australia the average number of days between being clinically ready for discharge and
actually being discharged from reconditioning rehabilitation was 0.2 days (97.4% same or next
day) in 2016, having reduced annually from 0.6 days in 2012. Among all NSW public facilities it
was 0.2 days (98.1% same or next day), reducing slightly from 0.3 days in 2014.
Among those NSW public facilities reporting at least 20 reconditioning episodes in 2016 the
average number of days between being clinically ready and actually ending rehabilitation varied
from 0.0 days to 1.6 days; the middle 50% of facilities (IQR) had a range of 0.3 days (0.0 to 0.3
days) and the median was 0.1 days. Eight facilities reported an average of zero – i.e. all patients
discharged on the same day as they were ready. For the 1.9% of episodes that were not
discharged on the same or next day as they were clinically ready the average number of days
between being clinically ready and actual discharge was 8.8 days (7.8 days if going to a private
residence and 9.8 days if going to a residential aged care). Of the 25 facilities that reported
patients not discharged on the same or next day as they were clinically ready, eight reported
more than three episodes in 2016 (one Sydney metro facility reported 10.7% of their episodes).
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3.7 Delays impacting discharge to community after inpatient rehabilitation has
finished
3.7.1 Data quality issues affecting reporting of delay reasons into rehabilitation
An episode is flagged as having a delay in discharge when the treating multidisciplinary team
determine that there are no further rehabilitation goals that require ongoing in‐patient
rehabilitation and any ongoing rehabilitation needs can be adequately met by services available
outside the in‐patient setting but the patient is not actually discharged from the inpatient
rehabilitation unit at this point in time. The delay flag is only collected when the patient has
completed their rehabilitation program; patients returning to acute care are clearly not ready
for discharge to community so no date is collected in these instances. Where a delay is noted
there are five further flags that identify the reason for the delay – three are influenced by the
patient (medical, behavioural and external support issues) and two are influenced by the facility
(service and equipment issues). Given this research is investigating UCV, this report focuses on
the service and equipment issues only.
In Australia the delay flag was answered when required for most episodes (93.6%) in 2016; and
the reason for the delay was provided for 99.6% of episodes that were flagged as having a delay
[Appendix 9.3]. Among NSW public facilities the delay flag was answered for most episodes
(93.8%) in 2016; where an episode was flagged as having a delay at least one reason for the
delay was provided for all episodes.
3.7.2 Facility variation
Table 16

Proportion of episodes reporting a delay in discharge

AUSTRALIA
2012 2013 2014 2015 2016
STROKE 11.5
7.8
7.4
7.3
6.7
%
%
%
%
%
#NOF
9.1
7.0
6.5
6.0
5.7
%
%
%
%
%
RECON
5.5
5.1
5.6
4.9
4.7
%
%
%
%
%
* Not collected by NSW public facilities until July 2013

2012
n.a.
n.a.
n.a.

NSW PUBLIC*
2013 2014 2015
5.4
6.8
6.3
%
%
%
5.0
6.4
7.0
%
%
%
5.2
6.7
6.4
%
%
%

2016
6.1%
6.9%
4.7%

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
0.0%–
3.5%
0.0%–
6.4%
29.3%
10.5%
0.0%– 2.4%–9.5%
4.7%
7.3%
30.0%
0.0%– 0.9%–8.3%
3.6%
6.0%
27.9%
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Figure 25 Proportion of episodes reporting a delay in discharge

* Not collected by NSW public facilities until July 2013

Table 17

Proportion of episodes with a delay in discharge citing service and/or equipment
issues

AUSTRALIA
2012 2013 2014 2015 2016
STROKE 45.3 45.3 38.4 41.8 39.4
%
%
%
%
%
#NOF
46.9 45.6 47.7 36.9 34.4
%
%
%
%
%
RECON
37.3 35.6 38.2 29.9 29.5
%
%
%
%
%
* Not collected by NSW public facilities until July 2013

2012
n.a.
n.a.
n.a.

NSW PUBLIC*
2013 2014 2015
47.8 46.4 35.8
%
%
%
68.0 50.0 41.4
%
%
%
44.0 48.5 35.1
%
%
%

2016
37.0
%
35.4
%
28.4
%

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
3.6%–
29.2% 31.7%
0.0%–
100.0%
50.0%
12.5%–
40.0% 45.1%
0.0%–
100.0%
50.0%
0.0%–
28.6% 34.3%
0.0%–
100.0%
50.0%

Figure 26 Proportion of episodes with a delay in discharge citing service and/or equipment
issues

* Not collected by NSW public facilities until July 2013
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Table 18

Average number of days delayed for episodes citing service and/or equipment
issues

AUSTRALIA
2012 2013 2014 2015 2016
STROKE
7.6
6.1
6.5
7.4
6.3
#NOF
5.0
3.1
4.9
3.4
3.5
RECON
4.7
4.9
3.6
4.7
4.5
* Not collected by NSW public facilities until July 2013

2012
n.a.
n.a.
n.a.

NSW PUBLIC*
2013 2014 2015
1.5
3.6
2.2
2.0
2.6
1.3
2.1
2.7
1.9

2016
2.8
2.8
2.8

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
0.0–18.0
0.0–1.9
0.0
3.0
0.0–7.0
0.0–3.5
1.0
1.8
0.0–35.0
0.0–4.0
1.0
3.5

Figure 27 Average number of days delayed for episodes citing service and/or equipment
issues

* Not collected by NSW public facilities until July 2013
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Figure 28 Variation by facility in the average number of days delayed for episodes citing
service and/or equipment issues*

* Refer to Appendix 9.5 for a description of how to interpret boxplots

3.7.2.1 Stroke
In 2016 in Australia 6.7% of stroke episodes reported a delay in discharge from rehabilitation
with most (89.8%) citing one reason for the delay (Table 16, Figure 25); 32.8% cited service
issues (+/‐patient related issues), 5.2% cited equipment issues (+/‐patient related issues), 1.4%
cited both service and equipment issues (+/‐patient related issues ) and 60.6% cited only
patient related issues for the delay (Table 17, Figure 26). Where a service or equipment issue
was advised a delay of 6.3 days was reported between the patient being assessed as
appropriate for discharge from rehabilitation and the rehabilitation program ending (Table 18,
Figure 27, Figure 28).
Among NSW public facilities 6.1% of episodes in 2016 were reported to have a delay in
discharge from rehabilitation with most (89.0%) citing one reason for the delay; 26.8% cited
service issues (+/‐patient related issues), 7.9% cited equipment issues (+/‐patient related
issues), 2.4% cited both service and equipment issues (+/‐patient related issues) and 63.0%
cited only patient related issues for the delay. Where a service or equipment issue was advised
a delay of 2.8 days was reported between the patient being assessed as appropriate for
discharge from rehabilitation and the rehabilitation program ending.
Among those facilities reporting at least 20 stroke episodes in 2016, the proportion of episodes
reporting a delay in discharge varied from 0.0% to 29.3%; the middle 50% of facilities (IQR) had
a range of 10.5% (0.0 to 10.5%) and the median was 3.5%; 11 facilities reported no delays while
two facilities reported a delay in at least one of every four episodes. Only two facilities reported
a delay in discharge for more than two episodes where the reason(s) for the delay was either
service and/or equipment issues. The average number of days delayed was 3.0 days however
just over half of the facilities reported a delay with a length of zero days.
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3.7.2.2 Fractured hip
In 2016 in Australia 5.7% of fractured hip episodes reported a delay in discharge from
rehabilitation with most (93.2%) citing one reason for the delay; 30.4% cited service issues (+/‐
patient related issues), 3.0% cited equipment issues (+/‐patient related issues), 1.0% cited both
service and equipment issues (+/‐patient related issues) and 65.6% cited only patient related
issues for the delay. Where a service or equipment issue was advised a delay of 3.5 days was
reported between the patient being assessed as appropriate for discharge from rehabilitation
and the rehabilitation program ending.
Among NSW public facilities 6.9% of episodes in 2016 were reported to have a delay in
discharge from rehabilitation with 91.1% citing one reason for the delay; 24.6% cited service
issues (+/‐patient related issues), 6.8% cited equipment issues (+/‐patient related issues), 1.7%
cited both issues (+/‐patient related issues) and 64.6% cited only patient related issues for the
delay. Where a service or equipment issue was advised a delay of 2.8 days was reported
between the patient being assessed as appropriate for discharge from rehabilitation and the
rehabilitation program ending.
Among those facilities reporting at least 20 fractured hip episodes in 2016, the proportion of
episodes reporting a delay in discharge varied by facility from 0.0% to 29.3%; the middle 50% of
facilities (IQR) had a range of 10.5% (0.0% to 10.5%) and the median was 3.5%; four facilities
reported no delays while two facilities reported a delay in at least one of every four episodes.
Only three facilities reported a delay in discharge for more than two episodes where the
reason(s) for the delay was either service and/or equipment issues. The average number of
days delayed was 1.8 days however just under half of the facilities reported a delay with a
length of zero days.
3.7.2.3 Reconditioning
In 2016 in Australia 4.7% of reconditioning episodes reported a delay in discharge from
rehabilitation with most (90.8%) citing one reason for the delay; 25.1% cited service issues (+/‐
patient related issues), 3.7% cited equipment issues (+/‐patient related issues), 0.7% cited both
service and equipment issues (+/‐patient related issues) and 70.5% cited only patient related
issues for the delay. Where a service or equipment issue was advised a delay of 4.5 days was
reported between the patient being assessed as appropriate for discharge from rehabilitation
and the rehabilitation program ending.
Among NSW public facilities 4.7% of episodes in 2016 were reported to have a delay in
discharge from rehabilitation with most (94.1%) citing one reason for the delay; 24.2% cited
service issues (+/‐patient related issues), 3.4% cited equipment issues (+/‐patient related
issues), 0.8% cited both (+/‐patient related issues) and 71.6% cited only patient related issues
for the delay. Where a service or equipment issue was advised a delay of 2.8 days was reported
between the patient being assessed as appropriate for discharge from rehabilitation and the
rehabilitation program ending.
Among those facilities reporting at least 20 reconditioning episodes in 2016, the proportion of
episodes reporting a delay between being assessed as appropriate for rehabilitation and the
rehabilitation program starting varied from 0.0% to 27.9%; the middle 50% of facilities (IQR)
had a range of 7.4% (0.9% to 8.3%) and the median was 3.6%; six facilities reported no delays
while two facilities reported a delay in at least one of every four episodes. Only six facilities
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reported a delay in discharge for more than two episodes where the reason(s) for the delay was
either service and/or equipment issues. The average number of days delayed was 3.5 days
however just under half of the facilities reported a delay with a length of zero days.

3.8 Discharge destination once rehabilitation is complete, including type changing
from rehabilitation care
3.8.1 Data quality issues affecting discharge destination
Discharge destination is determined by two items in the AROC dataset: Mode of episode and
Final destination. The final destination, i.e. where in the community the patient went, is only
answered if the mode of episode end is coded discharged to final/interim accommodation.
Mode of episode end is known for most episodes (99.7% in Australia, 100% among NSW public
facilities), as is the final discharge destination (97.1% in Australia, 92.8% among NSW public
facilities). It must be noted that the collection of final accommodation has declined annually
from 0.9% missing in 2012 to 6.7% in 2016 missing among NSW public facilities [Appendix 9.3].
3.8.2 Facility variation
Figure 29 Discharge destination from inpatient rehabilitation unit

3.8.2.1 Stroke
Table 19

Discharge destination from inpatient rehabilitation unit for stroke

DISCHARGE DESTINATION
Private Residence
Residential aged care
Other community
Type changed
Changed to acute - same hospital
Changed to acute - another hospital
Died
All other end modes
Discharged to unknown community location
Discharge destination completely unknown

2012
69.3%
9.5%
2.2%
3.1%
3.6%
7.7%
0.3%
2.7%
1.4%
0.3%

2013
67.4%
10.1%
3.8%
3.4%
3.8%
7.4%
0.4%
1.8%
1.7%
0.1%

AUSTRALIA
2014
2015
66.1% 65.8%
10.1%
9.8%
4.2%
3.2%
4.2%
4.2%
4.3%
5.3%
7.7%
7.3%
0.4%
0.6%
1.4%
1.5%
1.4%
1.8%
0.2%
0.3%

2016
66.4%
8.8%
3.1%
4.6%
5.2%
7.1%
0.3%
1.5%
2.4%
0.5%

2012
64.2%
10.5%
1.8%
4.8%
3.9%
9.5%
0.2%
4.0%
1.0%
0.2%
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NSW PUBLIC
2013
2014
2015
59.9% 59.2% 56.5%
9.5% 10.7%
9.5%
2.8%
2.7%
3.1%
6.4%
7.8%
7.0%
4.2%
5.4%
7.0%
10.6%
8.3%
8.1%
0.7%
0.4%
0.6%
3.9%
2.5%
2.6%
1.7%
2.9%
5.7%
0.3%
0.0%
0.0%

2016
58.3%
6.9%
2.0%
8.4%
5.5%
8.6%
0.2%
2.8%
7.2%
0.0%
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In Australia, following a stroke two out of three patients were discharged home (66.4%), 8.8%
were discharged to a residential aged care facility, 12.3% were discharged back to acute care
(5.2% in the same hospital and 7.1% to another hospital) and 4.6% had their care type changed
e.g. to maintenance care (Table 19). Since 2012 there has been a 3.6% decline in discharges to
private residence and residential aged care (78.8% to 75.2%) and a 2.5% increase in type
changing (1.0% to acute 1.5% to non‐acute).
Among NSW publics, following a stroke 58.3% patients were discharged home, 6.9% were
discharged to a residential aged care facility, 14.1% were discharged back to acute care (5.5% in
the same hospital and 8.6% to another hospital) and 8.4% were type changed (e.g. to
maintenance care). Since 2012 there has been a 9.5% decline in discharges to private residence
and residential aged care (74.7% to 65.2%), while at the same time there has been an increase
of 6.2% in not reporting where in the community the final destination was. There has also been
an increase of 4.3% in type changing (0.7% to acute 3.6% to non‐acute) (Figure 29).
Table 20

Facility variation in discharge destination from inpatient rehabilitation unit for
stroke

DISCHARGE DESTINATION
Private Residence
Residential aged care
Other community
Type changed
Changed to acute - same hospital
Changed to acute - another hospital
Died
All other end modes
Discharged to unknown community location

Range
0.0%–84.4%
0.0%–36.0%
0.0%–18.2%
0.0%–21.1%
0.0%–21.1%
0.0%–55.0%
0.0%–3.0%
0.0%–14.6%
0.0%–84.6%

2016 NSW PUBLIC FACILITY VARIATION
IQR
Median
54.6%–70.6%
62.3%
3.4%–9.5%
6.5%
0.0%–3.2%
0.0%
1.3%–13.3%
7.8%
1.3%–9.1%
4.2%
3.5%–12.1%
9.3%
0.0%–0.0%
0.0%
0.0%–2.9%
1.1%
0.0%–5.5%
0.0%
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58.5%
7.1%
2.3%
7.9%
5.4%
9.4%
0.2%
2.2%
7.0%
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Figure 30 Variation by facility in discharge destination from inpatient rehabilitation unit for
stroke

Among those facilities reporting at least 20 stroke episodes in 2016 one facility that did not
provide final destination for any episodes discharged back to the community (Table 20, Figure
30). The proportion discharged to a private residence ranged between 0.0% and 84.4% (IQR
54.6%–70.6%, median 62.3%) and the proportion discharged to a residential aged care service
ranged between 0.0% and 36.0% (IQR 3.4%–9.5%, median 6.5%). Among patients remaining in
hospital, eight facilities did not report type changing to non‐acute care and two did not
discharge back to acute care. The proportion of patients type changed to non‐acute care varied
between 0.0% and 21.1% (IQR 1.3%–13.3%, median 7.8%).
3.8.2.2 Fractured hip
Table 21

Discharge destination from inpatient rehabilitation unit for fractured hip

DISCHARGE DESTINATION
Private Residence
Residential aged care
Other community
Type changed
Changed to acute - same hospital
Changed to acute - another hospital
Died
All other end modes
Discharged to unknown community location
Discharge destination completely unknown

2012
69.8%
10.9%
2.1%
2.3%
2.8%
7.6%
0.3%
2.4%
1.5%
0.2%

2013
67.0%
12.7%
4.3%
1.8%
3.1%
7.6%
0.4%
1.3%
1.7%
0.1%

AUSTRALIA
2014
2015
66.6% 68.1%
11.9% 10.7%
5.6%
3.9%
2.0%
2.9%
2.9%
3.7%
7.7%
7.1%
0.3%
0.4%
1.2%
0.8%
1.6%
2.2%
0.1%
0.2%

2016
69.4%
9.3%
3.9%
3.0%
4.0%
6.7%
0.3%
0.8%
2.3%
0.2%

2012
63.9%
11.5%
2.0%
4.5%
3.3%
9.5%
0.2%
3.8%
0.9%
0.3%

NSW PUBLIC
2013
2014
2015
61.7% 61.2% 58.0%
11.5% 10.1%
8.5%
1.8%
2.8%
2.9%
4.0%
4.2%
5.4%
3.5%
3.3%
5.4%
11.4% 11.3% 11.2%
0.2%
0.3%
0.3%
3.3%
2.1%
1.6%
2.4%
4.7%
6.7%
0.2%
0.0%
0.0%

2016
59.8%
8.1%
2.5%
6.2%
5.5%
7.2%
0.4%
1.7%
8.6%
0.0%

In Australia, following a fractured hip two out of three patients were discharged home (69.4%),
9.3% were discharged to a residential aged care facility, 10.7% were discharged back to acute
care (4.0% in the same hospital and 6.7% to another hospital) and 3.0% had their care type
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changed e.g. to maintenance care (Table 21). Since 2012 discharge destination has been fairly
static.
Among NSW publics, following a fractured hip 59.8% patients were discharged home, 8.1%
were discharged to a residential aged care facility, 12.7% were discharged back to acute care
(5.5% in the same hospital and 7.2% to another hospital) and 6.2% were type changed (e.g. to
maintenance care). Since 2012 there has been a 7.5% decline in discharges to private residence
and residential aged care (75.4% to 67.9%), while at the same time there has been an increase
of 7.7% in not reporting where in the community the final destination was. There has also been
an increase of 1.7% in type changing to non‐acute.
Table 22

Facility variation in discharge destination from inpatient rehabilitation unit for
fractured hip

DISCHARGE DESTINATION
Private Residence
Residential aged care
Other community
Type changed
Changed to acute - same hospital
Changed to acute - another hospital
Died
All other end modes
Discharged to unknown community location

Range
0.0%–94.1%
0.0%–28.1%
0.0%–18.5%
0.0%–25.0%
0.0%–19.5%
0.0%–26.6%
0.0%–5.4%
0.0%–10.2%
0.0%–73.0%

2016 NSW PUBLIC FACILITY VARIATION
IQR
Median
58.3%–72.3%
66.1%
3.5%–11.3%
8.6%
0.0%–3.9%
0.6%
0.0%–12.2%
3.8%
2.2%–6.5%
5.0%
0.0%–8.8%
4.0%
0.0%–0.0%
0.0%
0.0%–2.3%
0.0%
0.0%–4.2%
0.0%

Mean
63.0%
8.6%
2.6%
6.9%
5.2%
5.4%
0.3%
1.5%
6.5%

Figure 31 Variation by facility in the discharge destination from inpatient rehabilitation unit
for fractured hip

Among those facilities reporting at least 20 fractured hip episodes in 2016, the proportion
discharged to a private residence ranged between 0.0% and 94.1% (IQR 58.3%–72.3%, median
66.1%) and the proportion discharged to a residential aged care service ranged between 0.0%
NSW Agency for Clinical Innovation Rehabilitation Unwarranted Clinical Variation Project FINAL REPORT

Page 58

and 28.1% (IQR 3.5%–11.3%, median 8.6%) (Table 22, Figure 31). Among patients remaining in
hospital, nine facilities did not report type changing to non‐acute care. The proportion of
patients type changed to non‐acute care varied between 0.0% and 25.0% (IQR 0.0%–12.2%,
median 3.8%).
3.8.2.3 Reconditioning
Table 23

Discharge destination from inpatient rehabilitation unit for reconditioning

DISCHARGE DESTINATION
Private Residence
Residential aged care
Other community
Type changed
Changed to acute - same hospital
Changed to acute - another hospital
Died
All other end modes
Discharged to unknown community location
Discharge destination completely unknown

2012
74.0%
8.3%
1.4%
1.8%
3.6%
7.6%
0.6%
1.7%
0.8%
0.2%

2013
72.3%
8.6%
2.6%
1.8%
3.9%
7.4%
0.7%
1.5%
1.1%
0.1%

AUSTRALIA
2014
2015
72.4% 73.2%
8.0%
6.9%
2.8%
2.6%
1.7%
2.3%
4.6%
4.8%
7.4%
6.7%
0.6%
0.7%
1.1%
1.1%
1.3%
1.4%
0.1%
0.2%

2016
73.8%
6.5%
2.5%
2.2%
5.1%
6.6%
0.6%
1.0%
1.4%
0.4%

2012
64.9%
10.0%
1.4%
5.0%
4.8%
9.0%
0.6%
3.3%
0.9%
0.1%

NSW PUBLIC
2013
2014
2015
62.8% 60.5% 59.7%
8.1%
8.1%
6.3%
2.3%
2.2%
2.2%
5.0%
4.7%
6.0%
5.0%
7.7%
9.5%
8.7%
8.1%
6.6%
0.9%
0.6%
0.9%
3.6%
2.3%
2.2%
3.4%
5.8%
6.7%
0.2%
0.0%
0.0%

2016
61.7%
5.7%
2.1%
6.3%
8.4%
6.6%
0.4%
2.1%
6.7%
0.0%

In Australia, following reconditioning rehabilitation nearly three out of four patients were
discharged home (73.8%), 6.5% were discharged to a residential aged care facility, 11.7% were
discharged back to acute care (5.1% in the same hospital and 6.6% to another hospital) and
2.2% had their care type changed e.g. to maintenance care (Table 23). Since 2012 there has
been a 1.8% decline in discharges to residential aged care, however most discharge
destinations have been fairly static.
Among NSW publics, following a reconditioning rehabilitation episode 61.7% patients were
discharged home, 5.7% were discharged to a residential aged care facility, 15.0% were
discharged back to acute care (8.4% in the same hospital and 6.6% to another hospital) and
6.3% were type changed (e.g. to maintenance care). Since 2012 there has been a 7.5% decline
in discharges to private residence and residential aged care (74.9% to 67.4%), while at the same
time there has been an increase of 5.8% in not reporting where in the community the final
destination was. There has also been an increase of 2.5% in type changing (1.2% to acute 1.3%
to non‐acute).
Table 24

Facility variation in discharge destination from inpatient rehabilitation unit for
reconditioning

DISCHARGE DESTINATION
Private Residence
Residential aged care
Other community
Type changed
Changed to acute - same hospital
Changed to acute - another hospital
Died
All other end modes
Discharged to unknown community location

Range
0.0%–84.7%
0.0%–19.5%
0.0%–18.4%
0.0%–29.3%
0.0%–21.2%
0.0%–23.6%
0.0%–4.0%
0.0%–9.7%
0.0%–77.8%

2016 NSW PUBLIC FACILITY VARIATION
IQR
Median
56.2%–71.3%
65.3%
2.0%–8.1%
4.5%
0.0%–3.3%
0.9%
1.6%–11.4%
5.1%
2.5%–11.5%
6.3%
2.8%–10.6%
5.4%
0.0%–0.3%
0.0%
0.0%–2.0%
1.2%
0.0%–4.6%
0.9%
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Mean
60.1%
5.3%
2.1%
7.8%
7.3%
7.3%
0.4%
1.6%
8.0%
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Figure 32 Facility variation in the discharge destination from inpatient rehabilitation unit for
reconditioning

Among those facilities reporting at least 20 reconditioning episodes in 2016 one facility that did
not provide final destination for any episodes discharged back to the community. The
proportion discharged to a private residence ranged between 0.0% and 84.7% (IQR 56.2%–
71.3%, median 65.3%) and the proportion discharged to a residential aged care service ranged
between 0.0% and 19.5% (IQR 2.0%–8.1%, median 4.5%) (Table 24, Figure 32). Among patients
remaining in hospital, eight facilities did not report type changing to non‐acute. The proportion
of patients type changed to non‐acute care varied between 0.0% and 29.3% (IQR 1.6%–11.4%,
median 5.1%).

3.9 Length of inpatient rehabilitation stay (LOS)
3.9.1 Data quality issues affecting rehabilitation LOS
Rehabilitation LOS is impacted by the accuracy of the recording of rehabilitation episode begin
and end dates. In the analysis of AROC data, patients with a LOS less than 1 day or greater than
500 days, or that did not “complete” their rehabilitation program, are excluded from LOS
analysis. Across Australia 89.5% of episodes have valid data for LOS analysis. Among NSW public
data 83.7% of episodes have valid data for LOS analysis; this varies by impairment (82.2%
among stroke, 84.5% among fractured hip and 81.9% among reconditioning) and by facility
(range 42.9% – 94.1%).
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3.9.2 Facility variation
Table 25

STROKE
#NOF
RECON

Casemix adjusted length of stay

2012
0.0
0.0
0.0

AUSTRALIA
2013 2014 2015
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

2016
0.0
0.0
0.0

2012
2.0
1.0
1.9

NSW PUBLIC
2013 2014 2015
1.4
1.8
1.2
1.5
0.6
0.4
0.6
0.2
0.1

2016
1.0
0.7
-0.4

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
-24.9–15.8
-2.3–2.7
0.4
0.2
-9.4–13.4
-4.4–3.7
0.1
0.3
-11.3–10.3
-3.0–3.9
0.3
0.5

Figure 33 Casemix adjusted length of stay

3.9.2.1 Stroke
Patients treated for stroke in NSW public facilities typically have a LOS 1.0 day longer than
would be expected elsewhere in Australia (Table 25, Figure 33). Among the 39 facilities
reporting at least 20 stroke episodes the casemix‐adjusted LOS varied from 24.9 days fewer to
15.8 days longer; the middle 50% of facilities (IQR) had a range of five days, from 2.3 days
shorter to 2.7 days longer; the median being 0.4 days longer. Figure 34 and Figure 35 show that
three facilities, all co‐located, achieved a LOS at least a week shorter than expected (2 metro; 2
low volume) while three facilities, all stand‐alone, had a LOS more than a week longer than
expected (1 each metro/regional/rural; 2 med volume). A facility’s proximity to Sydney and
their volume of episodes did not predict length of stay.
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Figure 34 Variation by facility in casemix adjusted stroke length of stay by inpatient setting

Figure 35 Variation by facility in casemix adjusted stroke length of stay by proximity to
Sydney
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3.9.2.2 Fractured hip
Patients treated in a NSW public rehabilitation facility following a fractured hip typically have a
LOS 0.7 days longer than would be expected elsewhere in Australia. Among the 32 facilities
reporting at least 20 #NOF episodes the casemix‐adjusted LOS varied from 9.4 days fewer to
13.4 days longer; the middle 50% of facilities (IQR) had a range of eight days, from 4.4 days
shorter to 3.7 days longer; the median being 0.1 of a day longer. Figure 36 and Figure 37 show
that two facilities, both co‐located, achieved a LOS at least a week shorter than expected
(low/medium volume) while three facilities, all Sydney metro with low volume, had a LOS more
than a week longer than expected (two co‐located and one stand‐alone). The volume of
episodes at a facility did not predict length of stay.
Figure 36 Variation by facility in casemix adjusted fractured hip length of stay by inpatient
setting
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Figure 37 Variation by facility in casemix adjusted fractured hip length of stay by proximity
to Sydney

3.9.2.3 Reconditioning
Patients requiring inpatient rehabilitation following deconditioning that are treated in a NSW
public rehabilitation facility typically have a LOS 0.4 days fewer than would be expected
elsewhere in Australia. Among the 46 facilities reporting at least 20 reconditioning episodes the
casemix‐adjusted LOS varied from 11.3 days fewer to 10.3 days longer; the middle 50% of
facilities (IQR) had a range of just under seven days, from 3.0 days shorter to 3.9 days longer;
the median being 0.3 of a day longer. Figure 38 and Figure 39 show that two facilities, both
Sydney metro co‐located with hi to very hi volume, achieved a LOS at least a week shorter than
expected while six facilities, one co‐located and five stand‐alone typically treating 40‐100
episodes/year, had a LOS more than a week longer than expected (three Sydney metro, two
regional and one rural). A facility’s proximity to Sydney and their volume of episodes did not
predict length of stay.
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Figure 38 Variation by facility in casemix adjusted reconditioning length of stay by inpatient
setting

Figure 39 Variation by facility in casemix adjusted reconditioning length of stay by proximity
to Sydney
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3.10 Functional improvement achieved during inpatient rehabilitation
3.10.1 Data quality issues affecting functional improvement
Functional improvement is impacted by the accuracy of the recording of FIM scores and the
timeliness of the functional assessments. In the analysis of AROC data, patients with a FIM
admission or FIM discharge score that has not had all 18 items collected completely, or that did
not “complete” their rehabilitation program, are excluded from functional improvement
analysis. Across Australia 89.5% of episodes are valid for functional improvement analysis.
Among NSW public data 83.7% of episodes are valid for functional improvement analysis; this
varies by impairment (81.9% among stroke, 84.5% among fractured hip and 81.8% among
reconditioning) and by facility (range 42.9% – 94.1%).
3.10.2 Facility variation
Table 26

STROKE
#NOF
RECON

Casemix adjusted functional improvement

2012
0.0
0.0
0.0

AUSTRALIA
2013 2014 2015
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

2016
0.0
0.0
0.0

2012
-0.3
-0.3
0.9

NSW PUBLIC
2013 2014 2015
-0.4
-1.8
-0.8
-1.5
-1.0
-1.0
0.0
0.2
-0.7

2016
-0.5
-0.4
-0.7

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
-7.1–11.2
-3.2–2.0
-0.3
-0.3
-19.0–12.2
-3.3–3.9
0.4
-0.3
-14.0–7.6
-2.4–1.3
-1.0
-0.7

Figure 40 Casemix adjusted functional improvement

3.10.2.1 Stroke
Patients treated for stroke in NSW public facilities typically have a functional improvement 0.5
points lower than would be expected elsewhere in Australia (Table 26, Figure 40). Among the
39 facilities reporting at least 20 stroke episodes the casemix‐adjusted functional improvement
varied from 7.1 points lower to 11.2 points higher; the middle 50% of facilities (IQR) had a
range of five points, from 3.2 points lower to 2.0 points higher; the median being 0.3 points
lower. Figure 41 and Figure 42 show that three facilities, all co‐located, achieved a functional
improvement of 6 or more points higher than expected (two rural; two med volume) while two
facilities, both Sydney metro co‐located with medium volume, had a functional improvement 6
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or more points lower than expected. A facility’s volume of episodes did not predict functional
improvement achieved.
Figure 41 Variation by facility in casemix adjusted functional improvement for stroke
episodes by inpatient setting
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Figure 42 Variation by facility in casemix adjusted functional improvement for stroke
episodes by proximity to Sydney

3.10.2.2 Fractured hip
Patients treated in a NSW public rehabilitation facility following a fractured hip typically have a
functional improvement 0.4 points lower than would be expected elsewhere in Australia.
Among the 32 facilities reporting at least 20 #NOF episodes the casemix‐adjusted functional
improvement varied from 19.0 points lower to 12.2 points higher; the middle 50% of facilities
(IQR) had a range of 7.2 points, from 3.3 points lower to 3.9 points higher; the median being 0.4
points higher. Figure 43 and Figure 44 show that two facilities, both low volume co‐located,
achieved a functional improvement of 6 or more points higher than expected while three
facilities, also all co‐located and typically treating 40‐60 episodes/year, had a functional
improvement 6 or more points lower than expected (two Sydney metro, one regional). Both
high volume facilities achieved less functional improvement than expected (‐2.2 and ‐3.3),
however having low or medium volume of episodes did not predict functional improvement
achieved.
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Figure 43 Variation by facility in casemix adjusted functional improvement for fractured hip
episodes by inpatient setting

Figure 44 Variation by facility in casemix adjusted functional improvement for fractured hip
episodes by proximity to Sydney
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3.10.2.3 Reconditioning
Patients requiring inpatient rehabilitation following deconditioning that are treated in a NSW
public rehabilitation facility typically have a functional improvement 0.7 points lower than
would be expected elsewhere in Australia. Among the 46 facilities reporting at least 20
reconditioning episodes the casemix‐adjusted functional improvement varied from 14.0 points
lower to 7.6 points higher; the middle 50% of facilities (IQR) had a range of nearly four points,
from 2.4 points lower to 1.3 points higher; the median being 1.0 point lower. Figure 45 and
Figure 46 show that three facilities, two rural/one regional and all co‐located with a mix of
volumes, achieved a functional improvement of 6 or more points higher than expected while
two facilities, metro/rural and both co‐located and typically treating 50 episodes/year, had a
functional improvement 6 or more points lower than expected. A facility’s volume of episodes
did not predict functional improvement achieved.
Figure 45 Variation by facility in casemix adjusted functional improvement for
reconditioning episodes by inpatient setting
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Figure 46 Variation by facility in casemix adjusted functional improvement for
reconditioning episodes by proximity to Sydney

3.11 Functional improvement achieved per day during inpatient rehabilitation
(functional efficiency)
3.11.1 Data quality issues affecting functional efficiency
All issues affecting functional improvement and LOS compound to affect functional efficiency.
Across Australia 89.5% of episodes are valid for functional efficiency analysis. Among NSW
public data 83.8% of episodes are valid for functional efficiency analysis; this varies by
impairment (81.9% among stroke, 84.5% among fractured hip and 81.8% among
reconditioning) and by facility (range 42.9% – 94.1%).
3.11.2 Facility variation
Table 27

Casemix adjusted functional improvement per day

STROKE

2012
0.00

AUSTRALIA
2013 2014 2015
0.00
0.00
0.00

2016
0.00

2012
-0.07

NSW PUBLIC
2013 2014 2015
-0.01 -0.06 -0.03

2016
-0.03

#NOF

0.00

0.00

0.00

0.00

0.00

-0.14

-0.20

-0.10

-0.09

-0.11

RECON

0.00

0.00

0.00

0.00

0.00

-0.04

0.02

0.10

-0.01

0.07

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
-0.25–
-0.15
-0.64–
0.02
1.04
0.19
-0.34–
-0.22
-0.91–
-0.10
1.17
0.17
-0.42–
-0.13
-0.99–
-0.06
1.45
0.15
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Figure 47 Casemix adjusted functional improvement per day

3.11.2.1 Stroke
Patients treated for stroke in NSW public facilities typically have a functional efficiency 0.03
points/day lower than would be expected elsewhere in Australia (Table 27, Figure 47). Among
the 39 facilities reporting at least 20 stroke episodes the casemix‐adjusted functional efficiency
varied from 0.64 points/day lower to 1.04 points/day higher; the middle 50% of facilities (IQR)
had a range of 0.44 points/day, from 0.25 points/day lower to 0.19 points/day higher; the
median being 0.15 points/day lower. Figure 48 and Figure 49 show that six facilities, all co‐
located and half low volume, achieved functional efficiencies 0.5 or more points/day higher
than expected (three Sydney metro, two rural) while two facilities, both stand‐alone with
medium volume, had functional efficiencies more than 0.5 points/day lower than expected. A
facility’s proximity to Sydney and their volume of episodes did not predict functional efficiency.
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Figure 48 Variation by facility in casemix adjusted functional improvement per day for
stroke by inpatient setting

Figure 49 Variation by facility in casemix adjusted functional improvement per day for
stroke by proximity to Sydney
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3.11.2.2 Fractured hip
Patients treated in a NSW public rehabilitation facility following a fractured hip typically have a
functional efficiency 0.11 points/day lower than would be expected elsewhere in Australia.
Among the 32 facilities reporting at least 20 #NOF episodes the casemix‐adjusted functional
efficiency varied from 0.91 points/day lower to 1.17 points/day higher; the middle 50% of
facilities (IQR) had a range of 0.51 points/day, from 0.34 points/day lower to 0.17 points/day
higher; the median being 0.22 points/day lower. Figure 50 and Figure 51 show that three
facilities, all co‐located, achieved functional efficiencies 0.5 or more points/day higher than
expected (two rural, one Sydney metro; two low volume, one medium) while three facilities
with low to medium volume, two regional stand‐alone and one Sydney metro co‐located, had
functional efficiencies more than 0.5 points/day lower than expected. A facility’s proximity to
Sydney and their volume of episodes did not predict functional efficiency.
Figure 50 Variation by facility in casemix adjusted functional improvement per day for
fractured hip by inpatient setting
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Figure 51 Variation by facility in casemix adjusted functional improvement per day for
fractured hip by proximity to Sydney

3.11.2.3 Reconditioning
Patients requiring inpatient rehabilitation following deconditioning that are treated in a NSW
public rehabilitation facility typically have a functional efficiency 0.07 points/day higher as
would be expected elsewhere in Australia. Among the 46 facilities reporting at least 20
reconditioning episodes the casemix‐adjusted functional efficiency varied from 0.99 points/day
lower to 1.45 points/day higher; the middle 50% of facilities (IQR) had a range of 0.57
points/day, from 0.42 points/day lower to 0.15 points/day higher; the median being 0.13
points/day lower. Figure 52 and Figure 53 show that seven facilities, all co‐located with typically
medium to high volume, achieved functional efficiencies 0.5 or more points/day higher than
expected (three Sydney metro, three rural) while five facilities, a mix of locations, types and
sizes, had functional efficiencies more than 0.5 points/day lower than expected. A facility’s
volume of episodes did not a predict functional efficiency.
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Figure 52 Variation by facility in casemix adjusted functional improvement per day for
reconditioning by inpatient setting

Figure 53 Variation by facility in casemix adjusted functional improvement per day for
reconditioning by proximity to Sydney

NSW Agency for Clinical Innovation Rehabilitation Unwarranted Clinical Variation Project FINAL REPORT

Page 76

3.12 Number and type of incomplete episodes of rehabilitation
3.12.1 Data quality issues affecting incomplete episodes
The definition of a complete episode can be found in Appendix 9.2.12. To ascertain if an
episode is “complete” or “incomplete” the AROC data items mode of episode end, episode
begin date, episode end date and discharge FIM score must be completed. Data quality around
mode of episode end, rehabilitation start and end dates (LOS) and FIM scores have already
been discussed [refer sections 3.8.1, 3.9.1 and 3.10.1]. In Australia mode of episode end was
answered for most episodes (97.7%) in 2016; the code “other and unspecified” was selected for
0.3% of episodes that had an end mode recorded. Among NSW public facilities mode of episode
end was answered for almost all episodes (99.9%) in 2016; the code “other and unspecified”
was selected for 1.2% of episodes that had an end mode recorded.
3.12.2 Facility variation
Table 28

STROKE
#NOF
RECON

Proportion of incomplete episodes reported to AROC

2012
15.1
%
13.7
%
14.1
%

AUSTRALIA
2013 2014 2015
14.2 14.6 15.8
%
%
%
13.0 12.9 12.7
%
%
%
14.1 14.2 14.1
%
%
%

2016
15.4
%
12.6
%
14.0
%

2012
18.3
%
17.5
%
18.4
%

NSW PUBLIC
2013 2014 2015
20.5 17.2 19.1
%
%
%
19.1 17.3 18.9
%
%
%
19.1 19.5 19.8
%
%
%

2016
17.8
%
15.5
%
18.1
%

2016 NSW PUBLIC FACILITY VARIATION
Range
IQR Median
Mean
0.0%–
12.5%–
15.1% 17.8%
70.0%
19.1%
7.1%–
10.8% 13.2%
3.1%–
48.1%
16.5%
12.2%–
16.4% 17.4%
2.8%–
33.2%
23.2%

Figure 54 Proportion of incomplete episodes reported to AROC
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Figure 55 Reason for incomplete episode

3.12.2.1 Stroke
Table 29

Reason for incomplete stroke episodes

REASON FOR BEING INCOMPLETE
Discharged home with end FIM=18
Discharged home with no end FIM
Discharged to another hospital
Discharged back to acute
Discharged at own risk
Change of care type (LOS<1 week)
Died
Other/Unknown Discharge

2012
2.2%
0.7%
50.6%
23.7%
4.2%
0.9%
2.1%
15.4%

2013
1.7%
1.4%
52.2%
26.7%
5.7%
1.1%
2.9%
8.3%

AUSTRALIA
2014
2015
2.2%
2.0%
1.1%
1.7%
52.4% 46.4%
29.6% 33.7%
4.6%
4.9%
1.1%
1.0%
2.7%
3.6%
6.2%
6.7%

2016
1.8%
1.6%
45.7%
33.7%
4.3%
2.0%
2.1%
8.6%

2012
1.2%
0.2%
51.7%
21.3%
3.6%
1.7%
1.2%
19.2%

NSW PUBLIC
2013
2014
2015
1.3%
1.0%
1.5%
2.0%
0.7%
2.4%
51.9% 48.2% 42.5%
20.3% 31.6% 36.6%
4.8%
4.0%
4.5%
0.9%
1.7%
0.4%
3.3%
2.1%
3.0%
15.7% 10.7%
9.1%

2016
0.5%
1.6%
48.0%
31.1%
3.5%
2.1%
1.2%
12.1%

Across Australia in 2016, 15.4% of stroke episodes reported to AROC were considered
“incomplete” (Table 28, Figure 54). The majority of these “incomplete” episodes were patients
discharged to another hospital (45.7%) or discharged to acute care in the same hospital
(33.7%); the mode of episode end was unknown for 8.6% of incomplete episodes and 1.8% had
a discharge FIM score of 18 (Table 29, Figure 55). Among NSW public facilities in 2016, 17.8% of
episodes reported to AROC were “incomplete”. The majority of “incomplete” episodes were
patients discharged to another hospital (48.0%) or discharged to acute care in the same
hospital (31.1%); the mode of episode end was unknown for 12.1% of incomplete episodes and
0.5% were because the discharge FIM score was 18.
Table 30

Variation by facility in reason for incomplete stroke episodes

DISCHARGE DESTINATION
Discharged home with end FIM=18
Discharged home with no end FIM
Discharged to another hospital
Discharged back to acute
Discharged at own risk
Change of care type (LOS<1 week)
Died
Other/Unknown Discharge

Range
0.0%–14.3%
0.0%–42.9%
0.0%–100.0%
0.0%–100.0%
0.0%–50.0%
0.0%–12.5%
0.0%–40.0%
0.0%–70.8%

2016 NSW PUBLIC FACILITY VARIATION
IQR
Median
0.0%–0.0%
0.0%
0.0%–0.0%
0.0%
29.8%–71.4%
50.0%
11.9%–48.9%
31.4%
0.0%–7.8%
0.0%
0.0%–0.0%
0.0%
0.0%–0.0%
0.0%
0.0%–10.4%
0.0%
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Among NSW public facilities reporting at least 20 stroke episodes in 2016, the proportion of
incomplete episodes varied from 0.0% to 70.0%; the middle 50% of facilities (IQR) had a range
of 6.6% (12.5% to 19.1%) and the median was 15.1%; one facility reported no incomplete
episodes while three facilities reported one in three episodes as incomplete. Most
“incomplete” episodes were discharged to another hospital (IQR 29.8%–71.4%, median 50.0) or
discharged back to acute (IQR 11.9%–48.9%, median 31.4%) (Table 30).
3.12.2.2 Fractured hip
Table 31

Reason for incomplete fractured hip episodes

REASON FOR BEING INCOMPLETE
Discharged home with end FIM=18
Discharged home with no end FIM
Discharged to another hospital
Discharged back to acute
Discharged at own risk
Change of care type (LOS<1 week)
Died
Other/Unknown Discharge

2012
1.4%
0.6%
55.2%
20.6%
3.5%
0.5%
2.5%
15.6%

2013
2.2%
0.7%
58.2%
24.0%
3.6%
0.7%
3.2%
7.4%

AUSTRALIA
2014
2015
2.3%
2.1%
1.3%
0.7%
60.2% 55.9%
22.6% 28.8%
3.6%
2.9%
0.6%
1.9%
2.6%
2.9%
6.8%
4.7%

2016
1.5%
0.5%
53.2%
32.0%
3.5%
2.0%
2.6%
4.7%

2012
0.3%
0.3%
54.6%
19.1%
3.1%
1.0%
1.0%
20.5%

NSW PUBLIC
2013
2014
2015
0.9%
0.9%
0.8%
0.6%
1.2%
0.5%
59.7% 64.9% 59.1%
18.2% 18.8% 28.4%
4.5%
1.5%
3.1%
0.9%
0.6%
1.0%
1.2%
1.8%
1.5%
13.9% 10.4%
5.6%

2016
0.7%
0.7%
46.8%
35.8%
5.1%
2.4%
2.4%
6.1%

Across Australia in 2016, 12.6% of fractured hip episodes reported to AROC were considered
“incomplete”. The majority of these “incomplete” episodes were patients discharged to
another hospital (53.2%) or discharged to acute care in the same hospital (32.0%); the mode of
episode end was unknown for 4.7% of incomplete episodes and 1.5% had a discharge FIM score
of 18 (Table 31, Figure 55). Among NSW public facilities in 2016, 15.5% of episodes reported to
AROC were “incomplete”. The majority of “incomplete” episodes were patients discharged to
another hospital (46.8%) or discharged to acute care in the same hospital (35.8%); the mode of
episode end was unknown for 6.1% of incomplete episodes and 0.7% were because the
discharge FIM score was 18.
Table 32

Variation by facility in reason for incomplete fractured hip episodes

DISCHARGE DESTINATION
Discharged home with end FIM=18
Discharged home with no end FIM
Discharged to another hospital
Discharged back to acute
Discharged at own risk
Change of care type (LOS<1 week)
Died
Other/Unknown Discharge

Range
0.0%–5.0%
0.0%–33.3%
0.0%–100.0%
0.0%–100.0%
0.0%–40.0%
0.0%–33.3%
0.0%–50.0%
0.0%–50.0%

2016 NSW PUBLIC FACILITY VARIATION
IQR
Median
0.0%–0.0%
0.0%
0.0%–0.0%
0.0%
0.0%–60.6%
40.0%
23.8%–60.0%
40.0%
0.0%–2.7%
0.0%
0.0%–0.0%
0.0%
0.0%–0.0%
0.0%
0.0%–0.0%
0.0%

Mean
0.2%
1.7%
37.6%
41.0%
6.1%
5.2%
2.9%
5.3%

Among NSW public facilities reporting at least 20 stroke episodes in 2016, the proportion of
incomplete episodes varied from 3.1% to 48.1%; the middle 50% of facilities (IQR) had a range
of 9.4% (7.1% to 16.5%) and the median was 10.8%; no facilities reported 100% complete
episodes while two facilities reported at least one in three episodes as incomplete. Most
“incomplete” episodes were discharged to acute care (IQR 23.8%–60.0%, median 40.0%) or
discharged to another hospital (IQR 0.0%–60.6%, median 40.0%) (Table 32).
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3.12.2.3 Reconditioning
Table 33

Reason for incomplete reconditioning episodes

REASON FOR BEING INCOMPLETE
Discharged home with end FIM=18
Discharged home with no end FIM
Discharged to another hospital
Discharged back to acute
Discharged at own risk
Change of care type (LOS<1 week)
Died
Other/Unknown Discharge

2012
0.8%
0.7%
54.4%
25.6%
3.5%
1.1%
3.9%
10.0%

2013
0.8%
1.5%
52.4%
27.6%
4.2%
1.0%
5.2%
7.4%

AUSTRALIA
2014
2015
1.1%
0.9%
0.5%
0.9%
52.0% 47.9%
32.3% 34.1%
3.6%
4.3%
1.1%
1.8%
4.6%
5.2%
4.7%
4.8%

2016
0.8%
0.5%
46.8%
36.4%
4.0%
1.7%
3.9%
5.9%

2012
0.5%
0.7%
49.0%
26.1%
3.4%
1.6%
3.2%
15.5%

NSW PUBLIC
2013
2014
2015
1.1%
0.7%
0.7%
1.1%
0.4%
1.3%
45.7% 41.6% 33.0%
26.1% 39.7% 47.8%
3.2%
2.7%
2.8%
1.6%
2.5%
1.8%
4.5%
3.3%
4.4%
16.6%
9.1%
8.2%

2016
0.5%
0.8%
36.4%
46.2%
3.3%
2.2%
2.3%
8.3%

Across Australia in 2016, 14.0% of fractured hip episodes reported to AROC were considered
“incomplete”. The majority of these “incomplete” episodes were patients discharged to
another hospital (46.8%) or discharged to acute care in the same hospital (36.4%); the mode of
episode end was unknown for 5.9% of incomplete episodes and 0.8% had a discharge FIM score
of 18 (Table 33, Figure 55). Among NSW public facilities in 2016, 18.1% of episodes reported to
AROC were “incomplete”. The majority of “incomplete” episodes were patients discharged to
acute care in the same hospital (46.2%) or discharged to another hospital (36.4%); the mode of
episode end was unknown for 8.3% of incomplete episodes and 0.5% were because the
discharge FIM score was 18.
Table 34

Variation by facility in reason for incomplete reconditioning episodes

DISCHARGE DESTINATION
Discharged home with end FIM=18
Discharged home with no end FIM
Discharged to another hospital
Discharged back to acute
Discharged at own risk
Change of care type (LOS<1 week)
Died
Other/Unknown Discharge

Range
0.0%–28.6%
0.0%–18.8%
0.0%–100.0%
0.0%–87.5%
0.0%–22.2%
0.0%–33.3%
0.0%–33.3%
0.0%–40.9%

2016 NSW PUBLIC FACILITY VARIATION
IQR
Median
0.0%–0.0%
0.0%
0.0%–0.0%
0.0%
21.3%–57.7%
34.4%
12.0%–62.3%
46.7%
0.0%–6.3%
0.6%
0.0%–2.2%
0.0%
0.0%–2.7%
0.0%
0.0%–5.7%
0.0%

Mean
0.7%
0.9%
42.6%
41.4%
4.1%
2.6%
3.0%
4.7%

Among facilities reporting at least 20 stroke episodes in 2016, the proportion of incomplete
episodes varied from 2.8% to 33.2%; the middle 50% of facilities (IQR) had a range of 11.0%
(12.2% to 23.2%) and the median was 16.4%; no facilities reported 100% complete episodes
while two facilities reported at least one in three episodes as incomplete. Most “incomplete”
episodes were discharged back to acute (IQR 12.0%–62.3%, median 46.7%) or discharged to
another hospital (IQR 21.3%–57.7%, median 34.4%) (Table 34).
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4

Results of Stage 2: Consultation with AROC member stroke rehabilitation
services

In total, 8 senior rehabilitation staff members from the six participating facilities were
interviewed, with roles including, Director or Rehabilitation, Rehabilitation Specialist and Head
of Geriatric Medicine. Three people participated at one site, and a single participant at the
other five sites.
Interviews were conducted by telephone between 25 May and 1 June 2017. The interviews
lasted on average approximately 48 minutes (range 35‐60 minutes).

4.1 Data collection
The data used to inform the stroke dashboards and data tables used in each interview were
provided to AROC by the facilities. The accuracy of the data provided to AROC was discussed in
relation to a number of items, as follows:
One element of the dashboards is a breakdown of number of episodes by impairment code. For
three facilities (metro, regional and rural) the proportion of haemorrhagic and ischaemic
episodes was queried as it seemed unusual7. Two facilities responded that the coding may
possibly be incorrect, as they knew that the majority of their patients had sustained an
ischaemic stroke and stated that they would follow up whether episodes were being correctly
coded and entered. The third facility responded that the proportion may be correct, as they are
a tertiary referral hospital and may therefore be dealing with more complex cases.
The percentage of episodes reporting one or more comorbidities, and one or more
complications was higher than the Australian average in two facilities in particular, both of
whom stated that they would review the data dictionary definitions and seek to ensure that
only those impacting on the patient’s ability to engage in their rehabilitation are recorded in
future.
The accuracy of the data was challenged by one facility which was sceptical that, for example,
30% of their episodes had more than one month between the stroke occurring and the
commencement of rehabilitation.
The accuracy of the proportion of episodes classified as ‘incomplete’8 was also discussed with
four facilities (three rural and one metro). Incomplete episodes are not included in analyses of
outcome measures such as LOS and functional change (as measured by the FIM). From
discussion it became apparent that some of the episodes classified as discharged to another
hospital as a final destination, or ‘other/unknown’ destination might more accurately have
been coded as discharged to another hospital as ‘interim destination’. Patients discharged to
‘interim accommodation’ would be anticipated to return to ‘usual accommodation’ once
appropriate measures had been put in place, e.g. completion of home modifications. These
episodes would then more accurately reflect discharge destination and be considered

7

Approximately 80% of all strokes are ischaemic https://strokefoundation.org.au/About‐Stroke/Types‐of‐stroke;
accessed 7 June 2017
8
For definition refer to glossary.
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‘complete’, and thereby included in AROC analysis. All four services agreed to review these data
items.
Another facility reported that since attending the AROC state level workshops in 2016 they
have been working on improving the quality of their data collection, e.g. attention to coding,
referencing the AROC Data Dictionary to ensure correct interpretation of data items.

4.2 Factors perceived as contributing to variation in performance
4.2.1 Length of Stay (LOS) variation
Facilities suggested a range of factors perceived to contribute to variation in LOS, as described
below.
4.2.1.1 Staffing matters
Several sites (stand‐alone, metro and rural) reported that their facility did not admit or
discharge patients on the weekend because they had no, or limited, cover by suitably qualified
Medical officers. Services across all geographical locations reported that the medical staff could
be rostered on‐call for acute hospitals in the area on weekends. Hence at times, this could add
an extra 1‐2 days to a rehabilitation episode’s LOS, for example if the patient was assessed by
nursing staff as being ready to leave on Saturday but not able to be processed for discharge
until Monday when seen by a medical officer. One rural facility also reported that patients
admitted on Thursday afternoon/evening might not be seen for allied health assessment until
the following Monday, as staff members worked part‐time and were not available on the
Friday.
There was a contrast between sites in staffing resources, and hence the level of service
provision possible. For example, a rural stand‐alone service’s two senior Visiting Medical
Officers retired in 2013/14; it had been challenging to find replacement staff and at the time of
reporting they were still less than fully staffed. A metro co‐located facility by contrast was able
to institute daily bedside rounds with the team including nursing, allied health and medical staff
including a dedicated stroke patient registrar. This level of staffing was seen as contributing to
their ability to proactively manage patients. Another rural stand‐alone unit reported similar
issues. Their rehabilitation nurse unit manager had resigned in October 2016 and they have had
to recruit twice since then. They did have ‘quite experienced carer medical officers’, but were
understaffed by more than 0.5 FTE.
4.2.1.2 Acute hospital re‐admissions management
A rural facility discussed the need to effectively manage transfers back to the acute hospital,
about 40kms away, for tests or interventions, since this can result in a number of days of
treatment suspension, dependent on appointment times and patient transport availability. It is
noted that suspensions are not subtracted from the LOS calculation and thus can impact LOS
particularly if the patient has to attend the acute hospital service on a number of occasions.
4.2.1.3 Management of discharge planning
One facility stated that lack of proactive management of discharge planning may lead to
discharge delays and that when the rehabilitation physician was absent, e.g. on leave, discharge
organisation needed to be done more efficiently. Although this rehabilitation physician had
instituted a LOS prompt at the top of the case conference pro forma documentation, they
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asserted that in their absence staff were not checking and using expected LOS in the case
conference.
Setting patient and family expectations about the anticipated discharge date was viewed as
problematic in some instances. For example one facility reported that it was sometimes hard to
convince the patient and family that they were ready for discharge if they improved enough to
go home before the anticipated date. The same facility also reported that:
“literally some families will go on holidays and therefore not be available to pick up
their relative on short notice. We often get mixed up with a respite facility!”
Similarly, another facility used to display the estimated discharge date at the patient’s bedside
but found that patients and relatives were confused by this, particularly if there was a delay in
discharge for some reason. They therefore moved to verbally informing the patient and
relatives of the expected discharge date after the weekly case conference.
4.2.1.4 Funding and type‐changing issues
Patients engaged in active rehabilitation are classified as ‘Rehabilitation’ for funding purposes.
In principle, a patient remaining in the inpatient setting could be type‐changed to
‘Maintenance’ once they have achieved their rehabilitation goals and are no longer engaged in
active rehabilitation. In practice this does not occur for some patients at some facilities, with
the consequence of increasing the LOS attributed to ‘Rehabilitation’ when compared to case‐
mix adjusted LOS.
A number of reasons were put forward for not type‐changing a patient to maintenance
classification at the end of active rehabilitation. Of particular concern for three facilities (stand‐
alone, regional and rural) was the financial burden on patients who are required to financially
contribute a co‐payment once classified as ‘Maintenance’9 especially if the patient is from
lower socio‐economic circumstances. Three specific examples (from regional and rural facilities)
were:
 a patient very severely affected with multiple strokes who stayed in hospital for 10
months because of court proceedings regarding guardianship matters. This facility
reported tension between management and the medical staff who felt that they could
not allow the patient to ‘just sit there and decondition’. In the event, this patient did
show some improvement.
 a patient who was in hospital for one year while awaiting suitable housing commission
accommodation. The patient was reported to have some short term rehabilitation goals
which were achieved, but remained classified as ‘Rehabilitation’
 patients who remained in hospital whilst awaiting home modifications e.g. the patient
lived in a two storey home and could no longer climb stairs
The issue was also raised that for private patients being treated in a public hospital there was
reluctance to type‐change to ‘Maintenance’ because it is not funded by the health funds.
9

NSW policy requires patients who remain in a public hospital bed after 35 days to have their care type assessed
by a medical practitioner and the need for continuing hospital level care documented in the patient’s medical
record prior to day 35. Patients no longer requiring hospital level care beyond 35 days must have their care type
changed to Maintenance Care and financial class to NHTP. When classed as NHTP the patient is charged a daily
(legislated amount) co‐payment.
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One unit reported that because they had an adequate number of rehabilitation beds there was
not much of a waiting list to be admitted to rehabilitation and less incentive to ‘push people
out the door’.
4.2.1.5 Access to post‐discharge services
Lack of available services in the community to support a timely discharge was raised as an issue
influencing longer LOS by a number of services. Broadly, this fell under two categories:
1) lack of, and geographical difficulty in accessing, any available ambulatory rehabilitation
therapy services
2) lack of available services, e.g. personal care, domiciliary assistance in more isolated areas;
and expediency of package availability, e.g. Transitional Aged Care Program (TACP) in the
metro area.
Examples included:
 Lack of availability of community based therapy services. One rurally located ambulatory
service was described as ‘very, very small’, underfunded and chronically under staffed.
Difficulties in attracting and maintaining suitably qualified and experienced allied health
and nursing staff were cited as contributing to this problem
 Geographical access issues, e.g. for rural services that are the primary rehabilitation
service for smaller peripheral hospitals once patients have been discharged to
peripheral towns there are no therapy services available; therefore patients are
sometimes retained for longer if they are continuing to show functional gains and the
rehabilitation staff judge that they would benefit from further rehabilitation which
could be delivered in an ambulatory setting were it to be available. One facility pointed
out that their patients would have to travel 50kms + each way to attend the day
rehabilitation program, and that for practical reasons this was not feasible for most, e.g.
not able to drive, no alternative transport, relying on a spouse who was unable to drive,
co‐dependent with a spouse who required care
 Access to services required for discharge, e.g. availability of Transitional Aged Care
Program (TACP) packages or ComPacks. If the personal care, domiciliary support and
transport services are not available the patient may not be deemed to be safe to go
home, and therefore stays longer.
 One metro facility reported that there was typically a 4 day delay between the patient
being deemed ready for discharge and Transitional Aged Care Program (TACP) services
being available.
4.2.2 Functional improvement variation
Functional improvement can be influenced by a myriad of factors, many of which are related to
patient characteristics. However, there may also be non‐patient related factors which are
relevant. For example, one metro co‐located facility explained their slightly reduced functional
improvement by the concomitant reduced LOS, i.e. had their patients stayed in inpatient
rehabilitation longer they might reasonably be expected to make further functional gains.
Based on clinical experience, there was an expectation that some of these patients would
continue to make functional gains post‐discharge. This facility had access to community and
domiciliary allied health rehabilitation which patients could be referred to for ongoing
rehabilitation.
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Conversely, another metro facility which also had access to post‐discharge day programs and
stroke groups had a LOS almost 15 days more than benchmark with 5 points higher functional
gain.
The facility with the least functional improvement of all those interviewed (nearly 4 points less
than benchmark, alongside a LOS over 17 days more than benchmark) stated that they had
actively changed their admission policy to take all sub‐acute patients including those with
limited achievable goals and little potential for functional gain. Additionally this facility asserted
that their functional assessment and scoring were accurate and that other units were
potentially ‘gaming’ FIM scores.

4.3 Factors perceived as positively contributing to stroke outcomes
4.3.1 Active management
Facilities reported a range of interacting activities and processes which were required in order
to actively manage their rehabilitation clients and achieve the LOS and functional change
benchmarks. The following sections describe their responses.
4.3.2 Achieving LOS benchmarks
Factors which were perceived as contributing to achieving LOS benchmarks were:
 Active management of each case, including the rehabilitation team’s review at the
weekly case conference of the expected discharge dates for each patient, and
adjustment if needed. A number of factors were put forward as impacting predicted
discharge dates: the patient’s progress, availability of carers either in‐home or in the
community, suitable equipment availability, home modifications being completed in a
timely manner
 Daily patient review was viewed as an important activity for streamlined patient
management
 Appropriate assessment prior to referral, that is by suitably qualified and experienced
clinicians
 Proactive management of patient and family expectations about the expected discharge
date
 Early commencement of discharge planning
 Early facilitation of home assessments; based on the expected discharge date early
booking of an occupational therapist (OT) visit to assess safety and whether home
modifications are required. Two facilities reported the use of video and photos in the
first instance to assist in determining whether an OT home visit was required. This was a
strategy to assess the extent of modifications which might be required, and thence
prioritise the allocation of OT home visit and assessments, as substantial waiting lists
were reported by some facilities. However, it must be noted that sometimes this
problem was simply insurmountable because of lack of staff. For example one rurally
located service stated that the community OT has more than 100 people on the waiting
list for home assessments while another rural service reported that there was a three
month waiting list for home modifications, e.g. installation of a hand rail
 Clinical leadership from experienced clinicians to inform the decisions around when to
discharge patients home. An example given was that less experienced staff may be
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more risk averse and therefore hesitant to discharge a patient home because of
concerns around patient safety
Early decision making and management towards nursing home placement for those
patients who were ‘teetering on the edge’ of requiring placement prior to their stroke
and for whom return to pre‐impairment accommodation is highly unlikely. One facility
reported that more than 50% of their older patients had a carer prior to their stroke
Exploring alternatives to recommended home modifications as an interim measure to
allow the patient to go home safely, while on the waiting list for modifications. For
example the use of a shower chair while waiting for a rail to be installed in the shower
Discharging the patient to an interim destination (e.g. local peripheral hospital) if they
are awaiting nursing home placement or if no services (e.g. domestic and personal care)
are available in the area or there is a very long waiting list for installation of home
modifications which would allow the patient to safely be discharged home
Type changing to maintenance once a patient has achieved their rehabilitation goals but
is not able to be discharged to the community at that time.

It was noted that the use of custom‐designed pro forma documents to prompt completeness of
assessments was useful, but that:
“documentation alone will not impact LOS, but improved management as a result of
the assessment which is routinely done and documented may possibly impact on
LOS.”
4.3.3 Patient centred care and shared decision making
A facility with the lowest LOS (12 days less than benchmark ) and a higher than benchmark
functional gain stated that shared decision making between the medical, nursing and allied
health staff was an important aspect of best practice rehabilitation:
“we have a great allied health and nursing team; we share information and work in
collaboration and partnership…”
The opinion was put forward that, at our facility:
“All care is patient centred care. I tell my staff that if we do the best by our patients
then the data will reflect that.”
4.3.4 Staffing
The availability of senior, experienced staff was viewed as an important driver for reducing
clinical variation, particularly for decision making regarding complex cases. This included
decisions around rehabilitation potential and placements.
Sufficiency of suitably qualified and experienced staff was also mentioned as an important
matter, since this would enable ‘gold standard’ levels of patient review and management, e.g.
having a stroke registrar or advanced geriatric trainee. Nonetheless, two facilities (rural,
regional) spoke specifically about the great job their allied health staff did, despite being
understaffed:
“ … how do we still get such good results? I am forever giving my team a pat on the
back for what they achieve.”
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Another rural unit mentioned good leadership in the nursing and allied health teams as
contributing to the outcomes achieved by their units.
All six services reported that allied health therapy was provided on a five day basis, i.e. Monday
– Friday. Therapy was provided both individually and in group sessions, including ‘upper limb’,
‘lower limb’ and speech group activities aimed at improving speech, cognition and social
participation.
None of the facilities interviewed provided in‐reach rehabilitation services as the associated
acute stroke units had their own dedicated therapy or in‐reach rehabilitation teams.
4.3.5 Active management of upstream referral processes
Two of the interviewed facilities received referrals from a co‐located acute stroke unit. Three of
the stand‐alone units routinely received referrals from a geographically associated stroke unit.
The other stand‐alone unit, rurally located, received referrals from the acute hospital which did
not have an acute stroke unit. They reported that they had been trying for some time to have
an acute stroke service implemented, and in its absence that patients with a stroke were
admitted for acute care under a general physician and sometimes a neurologist. This same
facility was the only one interviewed which did not have specialist stroke service capable of
offering thrombolysis (a drug used within first few hours to dissolve the clot causing the stroke),
in the geographical area.
‘Upstream communication’ with the acute care team was viewed as critical to timely referral
and management of admission to sub‐acute rehabilitation. This included developing
relationships with relevant staff. For example, one rural stand‐alone facility reported having ‘a
fantastic nurse stroke coordinator’ at the acute hospital, who reviewed the patients every day
and alerted the rehabilitation specialist if there were any problems which might require
management or impact the likely discharge to rehabilitation date. Another stand‐alone rural
facility reported attending the acute hospital to assess every potential patient unless an
‘excellent’ referral was received from the acute team. In some cases junior doctors wrote only
‘for rehab’ as their referral.
Three stand‐alone facilities described the use of the NSW Health automated on‐line referral
system, whereby an acute stroke care medical officer such as the registrar referred patients
who were likely to be candidates for rehabilitation. This included ‘obvious’ rehabilitation
referrals and the rehabilitation specialist would then attend the acute service to assess the
more complex patients. One rural facility explained however that there were sometimes
problems with poor, late or non‐existent referrals when the medical staff at the acute hospital
had not been properly trained about rehabilitation and referrals and patients were referred
directly back to peripheral hospitals at some distance without consultation, thus delaying
commencement of rehabilitation.
Close communication with the acute care hospital to co‐ordinate attendance by rehabilitation
patients for appointments and patient transport for tests (e.g. ultrasounds) was viewed as very
important by stand‐alone units to reduce unnecessary time spent out of rehabilitation.
A co‐located rural service explained that the rehabilitation specialist attended the weekly acute
team case conference so that they would be aware of which patients were likely to be admitted
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to inpatient rehabilitation and which would be as well served by attending community‐based
rehabilitation, e.g. a day therapy program.
A co‐located rural facility discussed informal communication channels, e.g. if a patient was
admitted during the week after the rehabilitation physician had attended the acute case
conference, they would probably find out about that patient anyway as they often informally
caught up with the acute care physician ‘in the corridor’.
A co‐located metro hospital discussed the critical importance of a seamless referral process and
admitting patients for rehabilitation as early as possible.
4.3.6 Collaboration and information sharing
Collaboration and information sharing was viewed as critical for effective patient management,
both within the facility and with external colleagues. Examples given included:
 use of ward round and case conference pro formas to ensure that all relevant
assessments are conducted and all relevant aspects of treatment and management are
considered
 Patient therapy boards: communication for patients and staff regarding therapy times
and other appointments to maximise time engaged in active rehabilitation. One facility
reported that the therapy board is in the patient dining room, so that all staff are aware
of which patient is due where and when
 Patient bedside communication boards, for example to identify staff involved in the
patient’s care, communication strategies where relevant and therapy times.
One metro hospital reported twice weekly case conferences attended by all staff. One regional
facility reported a weekly case conference attended by all staff plus twice weekly conferences
run by the rehabilitation Clinical Nurse Consultant.
The case conferences described by the facilities were very similar, that is, conducted weekly
and attended by medical, nursing and allied health staff. One metro hospital reported twice
weekly case conferences. One rural stand‐alone service described working to improve the
efficiency of case conferences and reduce the time required by improving the pro forma
documents used to prompt discussion and documentation of all relevant aspects of patient
management and data collection. This facility requested therapists to provide relevant
information on each patient prior to the case conference. They identified an issue with the
electronic medical records system used (EMR2) in that it does not enable scanning of
documents. Therefore case conferencing remains paper based, the rehabilitation specialist
enters 4‐5 main points into the EMR2 system during case conference and notes that further
details are documented in the rehabilitation files.
4.3.7 Availability of appropriate services, including rehabilitation post‐discharge
Both rural and metro services reported that where they had suitable ambulatory (community
and domiciliary based) rehabilitation services, timely discharge was facilitated as appropriate
patients may not need to remain in hospital.
One metro service was recruiting for the currently vacant role of stroke liaison officer to assist
with continuity of treatment.
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4.3.8 Quality assurance and improvement initiatives
Facilities reported engaging in a wide range of quality assurance and improvement activities.
Most facilities showed a willingness to engage with data to inform service provision as part of
continuous improvement activities. This included reviewing the National Stroke Audit and AROC
reports, confirming data accuracy, taking on board any deficits, planning changed practices,
then implementing and evaluating those changes.
A rural facility with better than average LOS and functional gains reported that the use of
guidelines was important to identify areas where the service could be doing better, and then
systematically introduce solutions. They conducted monthly quality improvement meetings:
“We keep reviewing to see how we can do it better ... “
This same facility also reported partnering with the local university on projects to implement
aspects of the Stroke Guidelines and networking with other public hospitals in the state to learn
from them about how to improve different aspects of care.
One inexpensive project reported was a review of FIM processes, undertaken after the facility
had attended the joint AROC/ACI state benchmarking workshop in 2016. Their data reflects that
the timeliness of functional assessments improved as a result.
4.3.8.1 Participation in the National Stroke Foundation audit program
Five of the six facilities reported that they participate in the National Stroke Foundation (NSF)
audits10 . Review of their audits had assisted four facilities to identify service areas that
required improvement, with subsequent planning and implementation of activities which
included:
 Focus on assessment, documentation, treatment and management of mood disorders in
the inpatient and ambulatory setting
 Addition of a prompt for mood assessment to the daily ward round pro forma
documentation, with use of a range of assessment tools, i.e. linguistically and culturally
appropriate instruments and a dementia specific tool
 Planning and implementation of patient education sessions and resources for
medication management and post‐stroke sexual issues
 Review of referrals for driving assessment
One facility reported that they were working on implementing post‐stroke sexual education in
their daily stroke patient education sessions, but had not formalised this with documentation
as yet.

10

The Stroke Foundation monitors and measures the delivery of best practice stroke care as described in the
Clinical Guidelines for Stroke Management through the National Stroke Audit program. The program is a biennial
audit of stroke services in Australia that alternates annually between acute services and rehabilitation services. For
further details see: https://strokefoundation.org.au/what‐we‐do/treatment‐programs/stroke‐data‐collection
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4.3.8.2 Implementation of National Stroke Guidelines11
Five of the six facilities stated that they are actively engaged in implementing the National
Stroke Foundation Clinical Guidelines for Stroke Management (the Guidelines hereafter), with
the sixth reporting that the acute care stroke physician is organizing a ‘stroke day’ with the
subacute team to discuss how they can best meet the Guidelines.
The Guidelines were viewed as a valuable resource with implementation being a work in
progress. However, even for very committed services, implementation of the Guidelines have
proven to be challenging and very time consuming. One rural service reported that:
“ We are under resourced in staff time to upskill, we need more resources in terms of
staff being able to have time for education/planning/implementation sessions.”
A specific example was the introduction of Constraint‐Induced Movement Therapy (CIMT), a
form of rehabilitation therapy aimed at improving upper extremity function in conditions such
as stroke. Professional training in CIMT is essential before its use as part of a supervised
rehabilitation program. This requires availability of suitable courses, extended travel and
sometimes overnight stays away from home for rural staff to attend courses, with a barrier to
attendance being the chronic under‐staffing of the rehabilitation department. Another rural
service also commented that the bulk of professional continuing education sessions are run in
Sydney, with travel distance being a barrier to participation.
Implementation of recommendations included the systematic use of clinical pathways, e.g. for
continence management. One service which was very proactive in patient management
discussed informal networks with other NSW public hospitals to try and improve how they did
this.
Another service had implemented a discharge planning checklist, and introduced allocating
responsibility for discharge planning for each individual patient to a ‘discharge champion’, one
of the physiotherapists or occupational therapists. Conversely another rural service which was
under‐staffed had attempted to introduce the concept of ‘discharge champions’, but
encountered resistance from the allied health staff who reportedly felt that this was too much
responsibility.
Two services (one metro stand‐alone, one rural co‐located) had reviewed their provision of
allied health services to increase the amount of time that patients were spending actively
engaged in therapy, in line with guideline recommendations.

11

The National Stroke Foundation Clinical Guidelines for Stroke Management (2010) provide a series of evidence‐
based recommendations related to recovery from stroke and TIA to assist decision making and are based on the
best evidence available at the time of development. The next iteration is due in July 2017.
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Discussion

The data analysis undertaken as part of this project clearly demonstrates that variation exists,
both between NSW public rehabilitation services and all Australian rehabilitation services and
between the individual NSW public rehabilitation services. Variation was evident for each of the
concepts investigated and for each of the three specific impairments analysed. The variation
between the minimum and maximum facility values was at times quite large due to extreme
results at a few rehabilitation services. It should be noted that the middle 50% of rehabilitation
services (IQR ‐ 25%‐75%) were similar with minimal variation; typically the variation in the IQR
was much lower than that found in the upper quartile of rehabilitation services (75%‐100%).
Within each concept the variation between rehabilitation services varied more for some
impairments than others.
Where there was a large variation in some concepts it is possible that the coding of these data
items may need further education e.g. proportion of episodes reporting a delay in the start or
end of an episode, and among reconditioning episodes the proportion reporting as receiving
rehabilitation for the first time.
Taken together, the fact that variation exists is not unexpected. Nor are the concept areas that
demonstrate variation surprising.
More interesting is trying to understand why the variation exists. The second stage of the
project allowed for targeted exploration of mechanisms that providers identified as
contributing to variation.
Consultation with the units providing stroke rehabilitation revealed a range of perceptions
about the factors which contribute to variation in rehabilitation outcome measures such as LOS
and functional improvement. However, generally speaking the points raised by the units were
very similar with no unexpected issues raised. The interviews with experienced senior clinicians
highlighted that management of ‘unwarranted clinical variation’ (UCV) defined as “variation
that cannot be explained by the condition or the preference of the patient…that can only be
explained by differences in health system performance” requires a multi‐factorial approach.
Some factors are amenable to intervention at a local level. Others are related to complex
issues, such as attracting and retaining staff in more remote areas, which have long been
acknowledged within the health system, with various strategies implemented to try and redress
the imbalance.
In summary, the factors which were perceived to contribute to variation were:
 Rehabilitation facility staffing, both in number and level of experience of staff
 Management of acute hospital referral process and timing of necessary acute
interventions
 Rehabilitation team cohesiveness
 Effectiveness of early discharge planning
 Policy regarding type changing to maintenance at the completion of an active
rehabilitation program
 Availability of, and access to, appropriate discharge accommodation
 Availability of, and access to, appropriate services to undertake home modifications
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Availability of, and access to, post discharge community based rehabilitation services,
e.g. day therapy programs
Availability of, and access to, post discharge personal care, domiciliary assistance and
transport services.

A number of these can be addressed at a service level. Others, such as the existence or not of
adequate ambulatory services, are more system level issues, not easily addressed at an
individual service level.
The interviews conducted during the second stage of the project targeted a mix of services,
including some of the higher performing services. These services were able to identify a
number of factors that they thought contributed to reducing variation. These factors can be
broadly characterised as:
 Leadership skills
 Active patient management
 Active use of outcome (LOS and functional improvement) benchmarks in conjunction
with clinical expertise to drive discharge planning from the first case conference
 Active implementation of Stroke Guidelines
 Collaboration, information sharing and shared decision making
 Commitment to a continuous quality improvement cycle, and the use of data to inform
and evaluate process change.
The impact of leadership was a concept raised by a number of facilities. It was clear in some of
the interviews that there was very proactive leadership across all aspects of service delivery,
including a culture which encouraged engagement with guidelines and audits, promoted team
communication, collaboration and shared decision making, promoted continuing professional
education, and active engagement with the collection of accurate data and its utilisation to
inform continuous improvement activities.
The clinicians’ discussions about active patient management described a multi‐faceted
management process encompassing a wide range of interlocking activities. Examples included:
 Exploring mechanisms for enhancing the amount of time patients spent engaged in active
rehabilitation
 Continued professional education to upskill the workforce
 Implementation of best practice clinical pathways and guidelines
 Early discharge planning with the assistance of benchmarks to complement clinical decision
making and setting patient and family expectations
 Timeliness and accuracy of functional assessments pre and post rehabilitation intervention
 Effective communication both within the rehabilitation team and with ‘upstream’ (acute)
and ‘downstream’ (ambulatory) service providers to streamline the patients’ rehabilitation
management.
In order to manage the process of delivering services as efficiently as possible multiple aspects
must be measured. Data reports, for example benchmark reports, assist in the identification of
areas which may require improvement. Follow up evaluation relies on comparison of pre/post
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intervention data. Therefore, for this process to be of genuine value in informing service
improvement it follows that a critical aspect is that the data collected must be accurate. Data
accuracy has a number of aspects, and relies on accurate coding and collection of all relevant
data items.

5.1 Limitations
The characteristics of the facilities chosen for interview were purposely variable (size, location,
type and performance) to provide a cross‐sectional view of issues relating to UCV. However, the
small number of facilities sampled imposes limitations as the views and perceptions provided
cannot be applied generally, either across facilities of similar characteristics, or more generally
across the whole cohort of NSW public facilities. Similarly, no assumptions about cause and
effect can be drawn; that is, just because a small, rural facility identifies a specific issue, it
cannot be assumed that all small rural facilities will be affected by the same issue. Addressing
this limitation would require an extension of the interview process across a much larger
number of facilities.
The project timeframe precluded the research team and the ACI steering committee obtaining
permission from each participating service for the data provided in the report to be identified.
AROC’s relationship with each of its members requires that AROC receive express written
permission from a member before any data is shared with another party. As permissions were
not received, this report provides information at a de‐identified facility level. For ACI this may
present a limitation as individual facilities cannot be linked specifically to pieces of information
provided in this report.
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Recommendations

A number of outcome measures are required to effectively describe a facility’s rehabilitation
service, including for example LOS, functional change achieved and discharge destination. A
range of factors can potentially influence these outcomes, and thus impact on variation in such
outcomes. Some of these factors are common across all settings and geographical locations and
amenable to intervention, e.g. proactive management of discharge planning. Other factors are
location specific and/or long‐standing ‘wicked’ problems; that is they are multi‐factorial and
highly unlikely to be easily resolved. Examples in rural areas include funding and retention of
suitably qualified and experienced medical, nursing and allied health staff and lack of available
services and geographical isolation, and in all areas lack of available suitable public social
housing accommodation.
From the analysis of the AROC data, and the results from the semi‐structured consultations
with the six stroke rehabilitation services, the following initial recommendations are made.
These are divided into facility level recommendations, those that can be actioned at an
individual facility level (with support as appropriate from ACI), and system level
recommendations. System level recommendations are those that require a change across the
entire system, and realistically cannot be actioned at an individual facility level.

6.1 Facility level strategies
This project has demonstrated that most services are aware of the variation that exists in
outcomes and processes within rehabilitation. Those services with less than effective outcomes
and processes usually understand the issues, and have at least a general knowledge of what
should or could be done to address those issues. What services lack are the capability and/or
capacity to instigate the necessary process changes. The (continued) role for ACI is to act as a
hub, and implement mechanisms that will provide opportunities for services to increase their
skills and knowledge, and therefore their capability and/or capacity to undertake any necessary
change. Such mechanisms could include:
 Enhanced engagement with data ‐ provide support for individual facilities to enhance
engagement with their data, including promotion of existing AROC on‐line resources
designed to assist facilities to interpret their AROC data. This could be achieved for
example via a Quality Improvement Facilitator role, working directly with facilities to
assist them to understand how to interpret data and utilise it to inform and evaluate
quality improvement activities.
 Collaboration and networking within rehabilitation – continue and possibly enhance
collaboration and networking opportunities between clinicians working in rehabilitation.
The objective of this is for the clinicians to learn from each other about ways to improve
service delivery, both at local and state level. As an example the ACI Rehabilitation
Network, and the workshops it hosts provides such opportunities.
 Collaboration and networking between rehabilitation and acute ‐ enhance
opportunities for collaboration and networking between clinicians working in
rehabilitation and acute care settings. Where this is in place the referral process from
acute, and any necessary contact with the acute service for a patient during their
rehabilitation episode, appears to be effective and efficient. Such collaboration could be
actioned for example through the ACI led Stroke Quality Improvement Partnership
(SQIP) which is designed to bring together acute stroke units and rehabilitation sites to
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examine data and develop quality improvement projects both locally and across the
state.
Promote investigation of inpatient clinical variation – promote and provide support for
services to investigate inpatient clinical variation. For example a current ACI activity for
COPD/CHF, through the Leading Better Value Care initiative, could perhaps be used as
the model for providing support at rehabilitation sites. Another potential for exploring
inpatient clinical variation is the annual joint AROC/ACI Rehabilitation Network Clinical
Benchmarking and Quality Improvement Forum which provides learning, networking
and information sharing opportunities for facilities.
Mentorship program – develop a program whereby less experienced clinicians are
provided with access to a more experienced clinician mentor (generally from outside
their own service). The consultations raised the issue that staff without access to more
experienced colleagues tended to be conservative in patient management decisions.
Team building training – provide access to, and encourage utilisation of, resources that
teach and support appropriate individual’s skills in team building. Whilst many clinicians
would have received a level of such training during their professional training,
encouraging utilisation of resources based on current thinking, perhaps as a refresher
may be effective. Leadership, and the ability to build a cohesive, self‐managing, sharing
and supportive team appears to be a fundamental factor underpinning the ability to
address UCV.
Resource development – identify process issues (e.g. effective discharge planning,
active patient management, strategies to increase intensity of therapy within current
resourcing) key to the ability of a service to address UCV and develop a ‘toolkit’ of
resources describing evidence based best practice ‘actionable’ information. For example
in Canada Actionable Nuggets were originally developed to assist family physicians to
provide the latest evidence based care to their patients with spinal cord injuries
(https://actionnuggets.ca/nuggets‐development).
Ambulatory services – provide support at a facility level for services to
develop/enhance ambulatory services.

6.2 System level strategies
A number of system level issues that have an effect on a service’s ability to address UCV were
identified during the course of the project. Whilst ACI, acting alone, may not be able to address
these issues, they can play a role in actively lobbying for system change.
The system level issues identified include:
 The lack of ambulatory services in specific geographical locations, often non‐
metropolitan
 Workforce issues, particularly the attraction and retention of suitably qualified and
experienced staff outside the metropolitan areas
 Development of a policy related to type‐changing patients who have completed their
active rehabilitation to ‘maintenance’.
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Conclusion

Variation in processes and outcomes clearly exists in the NSW public inpatient rehabilitation
sector. This project has identified and enumerated the variation across the three specific
impairment categories of stroke, fractured hip and reconditioning. Using casemix adjustment,
the variation attributable to the mix of patients was controlled for, leaving the remaining
variation likely to be caused by differences in health system performance. The definition of
unwarranted clinical variation is that variation caused by differences in health system
performance.
This project, through the consultations with 6 stroke rehabilitation services, has begun to
explore the factors that underpin the identified differences in health system performance. At
any individual service, the factors are multifactorial. Services usually understand the challenges
they face, but often lack the capability and/or capacity to effect the change they understand
they would ideally make (to reduce UCV). ACI can (and does) play a key role in providing
opportunities for services to increase their skills and knowledge, and therefore their capability
and/or capacity to undertake any necessary change.
The factors identified and the resultant recommendations provided in the report are based on
consultations with a small number of services, and the expert knowledge of the AROC project
team. Extending the consultation process to a broader cohort of services would provide the
opportunity to verify and/or enhance the outputs of this report.
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Appendices

9.1 NSW public AROC member facilities
Facility

NSW Local Health District

Armidale Hospital

Hunter New England Local Health District

Auburn Hospital

Western Sydney Local Health District

Ballina District Hospital

Northern NSW Local Health District

Balmain Hospital

Sydney Local Health District

Bankstown‐Lidcombe Hospital

South Western Sydney Local Health District

Bathurst Base Hospital

Western NSW Local Health District

Bellingen Hospital Sub Acute Unit

Mid North Coast Local Health District

Belmont Hospital

Hunter New England Local Health District

Blacktown Hospital

Western Sydney Local Health District

Blue Mountains District ANZAC Memorial Hospital

Nepean Blue Mountains Local Health District

Bourke Street Health Service Goulburn

Southern NSW Local Health District

Braeside Hospital

South Western Sydney Local Health District

Calvary Health Care Sydney Ltd

South Eastern Sydney Local Health District

Camden Hospital

South Western Sydney Local Health District

Coffs Harbour Health Campus

Mid North Coast Local Health District

Coledale Hospital

Illawarra Shoalhaven Local Health District

Concord Repatriation General Hospital

Sydney Local Health District

David Berry Hospital

Illawarra Shoalhaven Local Health District

Fairfield Hospital

South Western Sydney Local Health District

Goulburn Base Hospital Sub‐Acute Rehabilitation

Southern NSW Local Health District

Greenwich Hospital

Northern Sydney Local Health District

Hornsby Ku‐ring‐gai Hospital

Northern Sydney Local Health District

Kempsey District Hospital

Mid North Coast Local Health District

Kurri Kurri Hospital

Hunter New England Local Health District

Liverpool Hospital

South Western Sydney Local Health District

Lourdes Hospital & Community Health Service

Western NSW Local Health District

Maclean District Hospital

Northern NSW Local Health District

Mercy Care Centre

Murrumbidgee Local Health District

Mercy Health Service

Murrumbidgee Local Health District

Mona Vale Hospital

Northern Sydney Local Health District

Moruya Hospital

Southern NSW Local Health District

Mount Druitt Hospital

Western Sydney Local Health District

Murwillumbah District Hospital

Northern NSW Local Health District

Nepean Hospital

Nepean Blue Mountains Local Health District

Orange Health Service

Western NSW Local Health District

Port Kembla Hospital

Illawarra Shoalhaven Local Health District

Prince of Wales Hospital

South Eastern Sydney Local Health District

Rankin Park

Hunter New England Local Health District
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Facility

NSW Local Health District

Royal Newcastle Centre

Hunter New England Local Health District

Royal Rehab

Northern Sydney Local Health District

Ryde Hospital

Northern Sydney Local Health District

Sacred Heart

St Vincent's and Mater Health Local Health District

Shoalhaven District Memorial Hospital

Illawarra Shoalhaven Local Health District

Springwood Hospital

Nepean Blue Mountains Local Health District

St George Hospital

South Eastern Sydney Local Health District

St Joseph's Hospital

St Vincent's and Mater Health Local Health District

Tamworth Rural Referral Hospital

Hunter New England Local Health District

The Maitland Hospital

Hunter New England Local Health District

The Sutherland Hospital

South Eastern Sydney Local Health District

Wagga Wagga Hospital

Murrumbidgee Local Health District

War Memorial Hospital, Waverley

South Eastern Sydney Local Health District

Wauchope District Memorial Hospital

Mid North Coast Local Health District

Westmead Hospital

Western Sydney Local Health District

Wingham Community Hospital

Hunter New England Local Health District

Woy Woy Hospital

Central Coast Local Health District

Wyong Hospital

Central Coast Local Health District
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9.2 Definition and justification behind data items used
9.2.1 Time to referral to the inpatient rehabilitation team
The time between the admission to acute for the condition requiring inpatient rehabilitation
and a referral being sent to the inpatient rehabilitation unit can be used to assess referral
processes between the acute and rehabilitation units. Some facilities start the referral process
very early in the care of the patient, for example referring a hip replacement patient to
rehabilitation before the surgery or referring a fractured hip patient within a few days of their
being admitted to acute. Other facilities do not refer patients through to inpatient
rehabilitation until the medical team treating them consider the patient is about ready to
commence rehabilitation. For some patients it is not obvious at the admission to their acute
phase of care that they will require rehabilitation, such as those going on to inpatient
rehabilitation reconditioning programs due to becoming deconditioned in the acute ward.
There is no wrong or right time to refer, what is important is that a referral process is in place
that is followed and thereby enables the rehabilitation unit to efficiently admit new patients.
The acute admission date is only collected if there was an acute admission within three months
of the inpatient rehabilitation episode.
9.2.2 Days between being clinically ready to commence rehabilitation and the actual start
of rehabilitation
The time between the patient being deemed clinically ready to commence rehabilitation by the
rehabilitation team and the actual commencement of inpatient rehabilitation can be used as a
measure of bed block into the rehabilitation unit. The expectation for most patients is to
transfer to rehabilitation either on the same day, or day after, they are deemed clinically ready
for rehabilitation. Where a delay does occur the AROC data set collects the reason(s) for delay
as a separate data item.
9.2.3 Delays impacting admission to inpatient rehabilitation
The AROC data set includes a yes/no flag to identify when a delay occurs between a patient
being assessed as appropriate for rehabilitation and their inpatient rehabilitation program
starts. Where a delay is noted there are five further flags that identify the reason for the delay –
three are influenced by the patient (medical, behavioural and external support issues) and two
are influenced by the facility (service and equipment issues). An example of when a service
issue would flagged is if there was no bed available on the inpatient rehabilitation ward, or if no
transport was available to move the patient from acute to rehabilitation, and an example of
when an equipment issue would be flagged is if specialist equipment is not available (e.g.
specialist bariatric equipment) and the ward needs to hire it prior to the patient’s admission.
Delays caused by service and/or equipment availability may be a cause of unwarranted clinical
variation. As well as a flag to identify when delays occur, the collection of the date the patient
was clinically ready for rehabilitation care enables the length of the delay to be measured [refer
9.2.2].
9.2.4 Time between start of condition and start of rehabilitation (onset)
The time between the start of the condition requiring inpatient rehabilitation (the onset) and
the commencement of inpatient rehabilitation is known as the time since onset. For some
impairments the date of onset is easy to identify: for stroke it is the date of the stroke, for
traumatic brain/spinal cord injuries and other fractures it is the date of the accident, for
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hip/knee replacements it is the date of the surgery. For impairments that are chronic by nature,
e.g. reconditioning, arthritis, pain etc., the date of the acute exacerbation of the condition that
has led to the need for inpatient rehabilitation is not always so clear cut. In these cases
identifying an exact date of onset can be difficult. Because of this, the AROC inpatient data set
collects onset in two ways – where known the exact date of the onset, and where the exact
date is unknown or insidious, time since onset groups (less than 1 month; 1 month to less than
3 months; 3 months to less than 6 months; 6 months to less than 1 year; 1 year to less than 2
years; 2 years to less than 5 years; 5 years or greater).
When considering time since onset it is important to restrict analysis to only those inpatient
rehabilitation patients that are receiving rehabilitation for the first time for this impairment
(first admission). Second and subsequent rehabilitation episodes of care are more common in
impairments such as brain injury, spinal cord injury and amputee, where the patient often has
multiple rehabilitation episodes across a variety of settings. These subsequent rehabilitation
episodes are less defined by their onset date and thus are excluded from time since onset
analysis.
9.2.5 Timeliness of the functional assessment at the start of rehabilitation
The ability to report the maximal functional improvement of a patient hinges on assessing their
functional ability as early into the rehabilitation process as possible, ideally the day they are
admitted or the next day – i.e. within 48 hours of admission. Where a facility does not assess
function in a timely manner they are likely to report a lower functional improvement than could
have been possible. Further, with a higher functional admission score it is likely that the patient
may end up in a higher functioning AN‐SNAP class and therefore have an inappropriate
expectation of LOS and/or functional improvement.
9.2.6 Days between being clinically ready for discharge from rehabilitation and
rehabilitation actually ending
The time between when the patient is deemed clinically ready to be discharged from
rehabilitation and the actual discharge from the inpatient rehabilitation can be used as a
measure of discharge delay. The expectation for most patients is to discharge from
rehabilitation either on the same day, or day after, they are deemed clinically ready for
discharge. Where a delay does occur the AROC data set collects the reason(s) for delay as a
separate data item.
9.2.7 Delays impacting discharge to community after inpatient rehabilitation has finished
The AROC dataset introduced with the inpatient V4 data set a yes/no flag to identify when a
delay occurs between when the treating multidisciplinary team determine that there are no
further rehabilitation goals that require ongoing in‐patient rehabilitation and any ongoing
rehabilitation needs can be adequately met by services available outside the in‐patient setting
and when the patient is actually discharged from the inpatient rehabilitation unit. This item is
only collected when the patient has completed their rehabilitation program; patients returning
to acute care are clearly not ready for discharge to community so no date is collected in these
instances. Where a delay is noted there are five further flags that identify the reason for the
delay – three are influenced by the patient (medical, behavioural and external support issues)
and two are influenced by the facility (service and equipment issues). Examples of when a
service issue would be flagged include when no beds are available for a care placement, or
transport to the discharge destination is not available, or no OT’s available for a required OT
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home visit to confirm safe access and internal environment before discharge, or waiting for a
specialist review or aged care assessment prior to discharge, or services are not available to
ensure safe discharge, or the patient cannot be discharged until ambulatory rehabilitation is
confirmed. Examples of when an equipment issue would be flagged include incomplete major
or minor home modifications required for safe discharge, or specialist equipment such as a
wheelchair is not available at the time they are ready for discharge. Delays caused by service
and/or equipment availability may be a cause of unwarranted clinical variation. It should be
noted that equipment issues are frequently caused by the much wider health system and while
not necessarily controllable by the facility they do contribute to variation. As well as a flag to
identify delays AROC also collects the date the patient was clinically ready for discharge so the
length of the delay can be measured [refer 9.2.6].
9.2.8 Discharge destination once rehabilitation is complete, including type changing from
rehabilitation care
Where a patient is discharged to and what support services and/or carers will be available will
impact the level of independence the patient requires to be discharged. Variation in discharge
destinations between facilities can help explain outcome measures such as inpatient
rehabilitation length of stay and amount of functional improvement achieved. Discharging a
patient back to their private residence may require the patient to be more functionally
independent (higher functional improvement) and might also require some home mods
(possible delay), while discharging to a nursing home may not require as higher functional
ability but could be delayed by placement availability.
A key reason for variation in length of stay is the practice of type changing a patient to
maintenance care once their active rehabilitation period has been completed. Where a
patient’s rehabilitation needs can be met elsewhere in a community setting and/or the
patient’s discharge is being delayed purely due to external factors (e.g. accommodation, carer
funding and equipment) and discharge planning is the only aspect of care that is currently
happening the patient is commonly type changed to maintenance care. Type changing to
maintenance care incurs a cost to the patient and the fact that private health funds will not pay
for maintenance care, and getting home mods completed in housing commission homes is a
time consuming process, many facilities do not type change their patients, resulting in long
lengths of inpatient rehabilitation stay for some of their patients.
9.2.9 Length of inpatient rehabilitation stay (LOS)
In rehabilitation the length of stay (LOS) is calculated as the number of days between the date
inpatient rehabilitation starts and the date inpatient rehabilitation ends, less any leave days.
Variation in LOS is affected by patient characteristics (such as the level of function a patient has
when they start rehab, what their impairment is and potentially also their age) as well as by
facility processes. To control for variation attributable to patients and explore the variation
attributable to treating facilities AROC use casemix‐adjusted LOS rather than raw LOS.
Casemix‐adjusted LOS calculation and interpretation
In inpatient rehabilitation, adjustment for patient casemix is achieved using the V4 AN‐SNAP
classification (Appendix 9.4). Casemix‐adjusted LOS is calculated as the difference between the
actual LOS of each patient and the average LOS of patients in the same AN‐SNAP class. As such,
a casemix‐adjusted LOS of 0 infers the patient’s LOS was as expected given their admission
characteristics, while a casemix‐adjusted LOS of ‐2 days, for example, is then interpreted as the
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patient having an overall LOS of 2 days less than would have been expected given their
admission characteristics.
9.2.10 Functional improvement achieved during inpatient rehabilitation
The functional ability of each patient is measured on the inpatient rehabilitation ward using the
FIM tool; functional ability is measured at least twice during each inpatient rehabilitation stay –
at the start and again at the end. Functional improvement achieved during the inpatient
rehabilitation stay is the difference between the FIM score at the start of the inpatient
rehabilitation and the FIM score at the end of the inpatient rehabilitation. Like length of stay,
variation in functional improvement is affected by patient characteristics (such as the level of
function at the commencement of rehab, impairment and potentially also age) as well as by
facility processes (such as the timeliness of the functional assessment). To control for the
variation attributable to patients and explore variation attributable to the treating facilities
AROC use casemix‐adjusted functional improvement rather than raw functional improvement.
Casemix‐adjusted functional improvement calculation and interpretation
In inpatient rehabilitation, adjustment for patient casemix is achieved using the V4 AN‐SNAP
classification (Appendix 9.4). Casemix‐adjusted functional improvement is calculated as the
difference between the actual functional improvement of each patient and the average
functional improvement of patients in the same AN‐SNAP class. As such, a casemix‐adjusted
functional improvement of 0 infers the patient’s functional improvement was as expected given
their admission characteristics, while a casemix‐adjusted functional improvement of ‐2 points,
for example, is then interpreted as the patient having an overall functional improvement of 2
points less than would have been expected given their admission characteristics.
9.2.11 Functional improvement achieved per day during inpatient rehabilitation (functional
efficiency)
Change in functional ability and inpatient LOS are two key outcomes measures in rehabilitation
and neither should be considered in isolation from the other. functional efficiency is a measure
that takes into account both functional improvement and LOS; functional efficiency is the
difference between the FIM score on admission to inpatient rehabilitation and the FIM score at
discharge from inpatient rehabilitation divided by the LOS taken to achieve that change. Like
functional improvement and LOS, variation in functional efficiency is affected by patient
characteristics as well as facility processes and to control for variation attributable to patients
and explore variation attributable to the treating facilities AROC use casemix‐adjusted
functional efficiency. In this report functional efficiency is reported as functional improvement
per day.
Casemix‐adjusted functional efficiency calculation and interpretation
In inpatient rehabilitation, adjustment for patient casemix is achieved using V4 AN‐SNAP
classification (Appendix 9.4). Casemix‐adjusted functional efficiency is calculated as the
difference between the actual functional efficiency of each patient and the average functional
efficiency of patients in the same AN‐SNAP class. As such, a casemix‐adjusted functional
efficiency of 0 infers the patient’s functional improvement each day was as expected given their
admission characteristics, while a casemix‐adjusted functional efficiency of ‐0.2 points, for
example, is then interpreted as the patient having an overall functional efficiency of 0.2 points
less than would have been expected given their admission characteristics.
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9.2.12 Complete and incomplete episodes of inpatient rehabilitation
A “complete” episode for the purpose of calculating outcome statistics in this report is one in
which the patient has completed their full rehabilitation program and has been (or is in the
process of being) discharged back to the community – this way reported LOS and functional
improvement values reflect the expectation for patients that complete their rehabilitation goals
in the inpatient setting. In the AROC data collection an episode is deemed “complete” when
either of the following are true:
 patient was discharged to their usual or interim accommodation
AND their total FIM score at discharge was greater than 18
or
 patient was care type changed (e.g. to maintenance)
AND their length of stay was a week or longer
An “incomplete” episode is any episode not considered “complete” by the above definition.
AROC review “incomplete” episodes with facilities to assess if there are any miss‐coding issues
and to briefly describe patients that do not complete their rehabilitation goal.
It must be noted that an episode coded as “incomplete” following discharge to acute care at
the point of AROC closing the data for reporting will appear in subsequent reporting periods as
a “complete” episode if the patient returned to the rehabilitation ward and completed their
rehabilitation program before the next AROC reporting period closed because AROC join
together multiple submitted episodes belonging to the one rehabilitation episode of care into
one reporting episode and then take the mode of episode end from the final submitted episode
(this is known as data concatenation; refer 2.1.4).
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9.3 Review of missing data
Table 35

Proportion of missing data by data item

YEAR
TOTAL EPISODES
Onset date**
Time since
onset**
Onset**
Acute admission
date***
Referral to rehab
date
Clinically ready
for rehab date
Start delay flag
Start delay
reason
First admission
for this
impairment
FIM start
assessment date
FIM scoring
Clinically ready
for discharge
date
Discharge delay
flag
Discharge delay
reason
Mode of episode
end
Final
accommodation

AUSTRALIA
2014
2015
108,860 116,308
28.0%
25.8%
62.7%
65.2%

2012*
90,035
46.3%
50.0%

2013
103,851
30.6%
59.1%

19.7%
64.1%

13.7%
21.0%

11.1%
15.0%

63.8%

16.1%

67.3%

NSW PUBLIC
2013*
2014
2015
16,887 18,025 18,734
38.9%
21.2%
18.4%
86.9%
85.2%
85.0%

2016
119,907
23.6%
62.8%

2012
15,476
47.1%
92.5%

2016
18,244
22.8%
80.3%

10.1%
14.7%

9.8%
12.1%

43.2%
n.a.

30.9%
39.2%

11.5%
15.4%

8.6%
14.4%

9.0%
13.4%

9.5%

8.1%

7.0%

n.a.

43.5%

10.0%

9.1%

7.7%

17.4%

7.9%

7.0%

6.8%

n.a.

50.4%

4.1%

3.7%

4.5%

66.9%
0.3%

15.5%
0.6%

7.0%
0.2%

6.2%
0.1%

6.1%
0.1%

n.a.
n.a.

41.6%
0.0%

0.0%
0.0%

0.0%
0.0%

0.0%
0.0%

1.6%

1.8%

1.0%

0.7%

0.5%

7.8%

8.7%

4.6%

3.4%

2.8%

0.2%

0.3%

0.1%

0.2%

0.1%

0.4%

0.4%

0.2%

0.3%

0.2%

58.2%

14.8%

8.6%

7.7%

7.6%

n.a.

40.1%

9.0%

8.3%

8.3%

57.8%

13.0%

6.9%

6.4%

6.3%

n.a.

33.7%

4.2%

5.5%

5.7%

0.8%

1.1%

0.6%

0.4%

0.4%

n.a.

0.0%

0.0%

0.0%

0.0%

0.5%

0.3%

0.1%

0.2%

0.3%

1.9%

0.3%

0.0%

0.0%

0.0%

0.9%

1.0%

1.0%

1.2%

1.2%

0.9%

2.5%

4.9%

6.3%

6.7%

* V4 data set introduced in July 2012 and collected by NSW public facilities since July 2013
** Either onset date or time since onset is required to be collected ‐ Onset is a combination of the two
*** Not all episodes will have an acute admission date ‐ unable to differentiate between those that have missed
recording a date and those that did not have one
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9.4 AN‐SNAP classification for inpatient rehabilitation episodes
Class
4AZ1
4AZ2
4AZ3
4AZ4
4AA1
4AA2
4AA3
4AA4
4AA5
4AA6
4AA7
4AB1
4AB2
4AB3
4AB4
4AB5
4AB6
4AB7
4AC1
4AC2
4AC3
4AD1
4AD2
4AD3
4AD4
4AE1
4AE2
4AE3
4AE4
4AH1
4AH2
4AH3
4AH4
4A21
4A22
4A23
4A31
4A32
4A33
4A34
4AP1
4AR1
4AR2
4AR3

Description
Weighted FIM motor score 13‐18, Brain, Spine, MMT, Age ≥ 49
Weighted FIM motor score 13‐18, Brain, Spine, MMT, Age ≤ 48
Weighted FIM motor score 13‐18, All other impairments, Age ≥ 65
Weighted FIM motor score 13‐18, All other impairments, Age ≤ 64
Stroke, weighted FIM motor 51‐91, FIM cognition 29‐35
Stroke, weighted FIM motor 51‐91, FIM cognition 19‐28
Stroke, weighted FIM motor 51‐91, FIM cognition 5‐18
Stroke, weighted FIM motor 36‐50, Age ≥ 68
Stroke, weighted FIM motor 36‐50, Age ≤ 67
Stroke, weighted FIM motor 19‐35, Age ≥ 68
Stroke, weighted FIM motor 19‐35, Age ≤ 67
Brain dysfunction, weighted FIM motor 71‐91, FIM cognition 26‐35
Brain dysfunction, weighted FIM motor 71‐91, FIM cognition 5‐25
Brain dysfunction, weighted FIM motor 41‐70, FIM cognition 26‐35
Brain dysfunction, weighted FIM motor 41‐70, FIM cognition 17‐25
Brain dysfunction, weighted FIM motor 41‐70, FIM cognition 5‐16
Brain dysfunction, weighted FIM motor 29‐40
Brain dysfunction, weighted FIM motor 19‐28
Neurological conditions, weighted FIM motor 62‐91
Neurological conditions, weighted FIM motor 43‐61
Neurological conditions, weighted FIM motor 19‐42
Spinal cord dysfunction, Age ≥ 50, weighted FIM motor 42‐91
Spinal cord dysfunction, Age ≥ 50, weighted FIM motor 19‐41
Spinal cord dysfunction, Age ≤ 49, weighted FIM motor 34‐91
Spinal cord dysfunction, Age ≤ 49, weighted FIM motor 19‐33
Amputation of limb, Age ≥ 54, weighted FIM motor 68‐91
Amputation of limb, Age ≥ 54, weighted FIM motor 31‐67
Amputation of limb, Age ≥ 54, weighted FIM motor 19‐30
Amputation of limb, Age ≤ 53, weighted FIM motor 19‐91
Orthopaedic conditions, fractures, weighted FIM motor 49‐91, FIM cognition 33‐35
Orthopaedic conditions, fractures, weighted FIM motor 49‐91, FIM cognition 5‐32
Orthopaedic conditions, fractures, weighted FIM motor 38‐48
Orthopaedic conditions, fractures, weighted FIM motor 19‐37
Orthopaedic conditions, all other (including replacements), weighted FIM motor 68‐91
Orthopaedic conditions, all other (including replacements), weighted FIM motor 50‐67
Orthopaedic conditions, all other (including replacements), weighted FIM motor 19‐49
Cardiac, Pain syndromes, Pulmonary, weighted FIM motor 72‐91
Cardiac, Pain syndromes, Pulmonary, weighted FIM motor 55‐71
Cardiac, Pain syndromes, Pulmonary, weighted FIM motor 34‐54
Cardiac, Pain syndromes, Pulmonary, weighted FIM motor 19‐33
Major Multiple Trauma, weighted FIM motor 19‐91
Reconditioning, weighted FIM motor 67‐91
Reconditioning, weighted FIM motor 50‐66, FIM cognition 26‐35
Reconditioning, weighted FIM motor 50‐66, FIM cognition 5‐25
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Class
4AR4
4AR5
4AR6
4A91
4A92
4A93

Description
Reconditioning, weighted FIM motor 34‐49, FIM cognition 31‐35
Reconditioning, weighted FIM motor 34‐49, FIM cognition 5‐30
Reconditioning, weighted FIM motor 19‐33
All other impairments, weighted FIM motor 55‐91
All other impairments, weighted FIM motor 33‐54
All other impairments, weighted FIM motor 19‐32
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9.5 Interpretation of boxplots

The dark line in the middle of the boxes is the median. Half of the episodes have a value greater
than the median, and half have a value lower. Like the mean, the median is a measure of
central tendency. Unlike the mean, it is less influenced by episodes with extreme values. In the
above example, the median number of days for stroke is lowest and for reconditioning is
highest.
The bottom of the box indicates the 25th percentile. Twenty‐five percent of the episodes have
values below the 25th percentile. The top of the box represents the 75th percentile. Twenty‐
five percent of the episodes have values above the 75th percentile. This means that the middle
50% of the episodes, or IQR, lie within the box. The boxes are shorter for stroke and hip
fracture than for reconditioning, indicating the number of days varies less for stroke and hip
fracture than for reconditioning.
The T‐bars that extend from the boxes are called whiskers. These extend to 1.5 times the
height of the box or, if no episode has a value in that range, to the minimum or maximum
values. If the data are distributed normally, approximately 95% or the data are expected to lie
between the whiskers. In the above example, the whiskers extend less for stroke and hip
fracture compared to reconditioning, another indication that the number of days varies less for
stroke and hip fracture than for reconditioning.
The dots above and below the whiskers are outliers or extreme values. These represent
episodes that have values up to three times the height of the box. The stars above and below
the dots are extreme outliers or really extreme values. These represent episodes that have
values more than three times the height of the boxes. Reconditioning has one high outlier, hip
fracture has two high and two low outliers, while stroke has two high and two low outliers and
two high extreme outliers.
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9.6 Facility Invitation letter
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9.7 Facility Invitation email
9.7.1 Email 1
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9.7.2 Email 2
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9.8 Facility Interview template
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9.9 Stroke data summary template
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9.10 Generic stroke dashboard
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9.11 Risk management plan
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