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Executive Summary
 This report presents the first results of Integrated Care (IC) Patient Monitoring. It provides a
demographic profile and retrospective analysis of hospital and ED utilisation prior to registration
into Integrated Care. This report includes data from 599 patients registered by December 2015
in two Local Health Districts (LHDs); Western NSW and Western Sydney. Some patient journey
mapping and financial analysis has also been conducted.
 Whilst it is recognised that this is a small and diverse cohort group, some interesting and
valuable findings have been generated and will be used as a basis for further enquiry and
benchmarking as Integrated Care Monitoring and Evaluation progresses.
 Key Findings:
1. Western NSW and Western Sydney sites used different risk stratification methodologies for
patient selection and targeted patients with different health and demographic profiles.
Despite this, the patterns of past hospital utilisation among Integrated Care patients were
found to be very similar for the two LHDs. For example:
o

In the five years prior to registration, 85% of Integrated Care patients from Western
NSW and 88% of those from Western Sydney had at least one hospital admission.

o

In the preceding 12 months, 46% from Western NSW and 54% from Western
Sydney had at least one hospital admission.

2. The analyses suggested some key differences between the Integrated Care cohorts and the
earlier Chronic Disease Management Program (CDMP) patients. This includes that:
o

Integrated Care patients may be identified earlier in their health trajectory than
CDMP patients. For example:
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in the year prior to registration CDMP patients had almost double the
presentations to ED compared to patients in the Integrated Care cohort



Approximately 50% of the Integrated Care patients had not attended ED in
the 12 months prior to registration and approximately 30% of the Integrated
Care patients had not attended ED in the 5 years prior to registration
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o

Integrated Care patients have a wider variety of health conditions than CDMP
patients. Analysis by Major Diagnostic Category and Local Health District showed
Integrated Care patients presenting with a broader range of long term and complex
conditions than the diseases that were targeted by the CDMP.

o

This may be an early sign of the impact of lessons learnt from the CDMP
experiences, with less focus on diagnoses and to target patients at an earlier point in
their health trajectory where interventions to prevent deterioration may be more
effective.

3. Over half (59%) of the Integrated Care patients are aged 65years and over.
4. Nearly one third (32%) of Integrated Care patients were Aboriginal of which almost all from
Western NSW LHD. This reflects local efforts to engage more with local Aboriginal health
services

NB: The results in this report are to be considered with caution, due to the small number of respondents
(n=599) and the relatively short time span within which Integrated Care strategy has been implemented and
operational within these LHDs (less than 2 years).
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1. Background and Methods
This Patient Monitoring report provides a demographic and past health service use profile of
patients being registered for Integrated Care services in NSW.
The information presented in this report has been produced by linking records of patients who are
registered in Integrated Care services with records of acute health services to report on their past ED
presentations, hospital admissions, hospital unplanned readmissions and hospital/ED reattendances.
An integral component of the Integrated Care Strategy is the Integrated Care Monitoring and
Evaluation Framework. This comprises multiple, interconnected domains which are represented in
Figure 1. This report addresses insights from the System Perspective of the Framework, to deliver
evidence based guidance at an early stage of the Strategy’s implementation. The items of focus in
this report are shown in the dark blue boxes below.
Figure 1: The interconnected domains of the Monitoring and Evaluation Framework

The initial Provider Perspective was reported in May 2016 from the results of an Integrated Care
Provider Survey. The Patient Perspective is being collected through Patient Reported Measures,
which will be included in later reports as data become available.
A detailed description of NSW Integrated Care Strategy can be found on the Ministry of Health
website1. However briefly, the Integrated Care Strategy, announced in March 2014, aims to
transform the health system to routinely deliver person-centered, seamless, efficient and effective
care, particularly for people with complex, long term conditions. Integrated care centres on
developing innovative ways of sharing information between primary, community and acute services.
Key is identifying patients who are likely to benefit. This is achieved through ‘risk stratification’,
which is the classification of patients into groups based on their level of risk of a future event (e.g.
hospital admission).
Patient Monitoring reports will be provided on a regular basis to quantify hospital admission, ED
presentation and mortality levels among Integrated Care patients following registration and explore
the outcomes of registered Integrated Care patients (by risk strata).

1

http://www.health.nsw.gov.au/integratedcare/Pages/Integrated-Care-Strategy.aspx
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1.1. Patient Monitoring process
The Patient Monitoring report uses de-identified patient level data linked through the Centre for
Health Record Linkage (CHeReL). There are currently three Integrated Care Demonstrator sites in
NSW. This report includes only patient data from two sites; Western NSW and Western Sydney, that
was extracted in December 2015. The patient information was linked and analysed between
February and June 2016.
The third demonstrator site; Central Coast, had not registered patients at the time of the data
request but plan to have 600 patients receiving Integrated Care services by August 2016. A
qualitative report from Central Coast LHD is included in Appendix 1
The process for collection and collation of data is illustrated below:
Figure 2: Initial Integrated Care Patient Monitoring process

Late in 2015, it was announced that the Chronic Disease Management Program would be redesigned
and transition to ‘Chronic Disease Management’ (CDM) under the Integrated Care Strategy. Former
CDMP patients were to be re-stratified and, where appropriate, moved to Integrated Care services.
It is anticipated that as the Integrated Care Strategy becomes embedded in LHD activity, as CDM
patients are re-stratified, and as e-enablement of systems and processes improves, monitoring,
evaluation and the subsequent reported data will expand to include all LHDs and SHNs in New South
Wales.
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1.2. IC Local LHD Strategy and Target Cohort Profile
The Integrated Care Strategy at a local level has been implemented with consideration for differing
local health environments, demographics and health care needs. Table 1 summarises the strategic
objectives and cohorts targeted for each of the three Integrated Care demonstrator sites.
Table 1: Integrated Care Demonstrator Project Matrix

The findings and results of the retrospective analysis of 599 patients from Western NSW and
Western Sydney are outlined in this report. There are considerable contrasts between these two
LHDs. Western NSW represents a rural region with relatively low population density and lower
access to tertiary care. By comparison, Western Sydney is one of the most densely populated LHDs
in NSW with immediate access to the full range of tertiary services. This may explain some of the
different patterns observed in the following pages of this report, however as the number of patients
and duration of Integrated Care are both small, caution must be taken in drawing any conclusion
about these affects.

1.3. Data Sources

1.3.1. Integrated Care Database
Details of patients registered for Integrated Care Services are recorded locally and forwarded
periodically to NSW Ministry of Health who maintain the Integrated Care Database (ICD). Initial data
presented in this was sourced from two Integrated Care demonstrator sites; Western Sydney and
Western NSW. In total, there were 599 patients registered in Western Sydney and Western NSW
Local Health Districts as having services under the Integrated Care Strategy. As the Integrated Care
Strategy rolls out to other LHDs, the ICD will be extended to include more LHDs.
The ICD includes full name; date of birth; sex; aboriginality, MRN or AUID, IHI (as available) and date
of registration.
Patient Monitoring Report
August 2016
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1.3.2 Integrated Care Outcomes Database
The Integrated Care Outcomes Database (ICOD) comprises de-identified linked records of the ICD
linked to the Emergency Department Data Collection (EDDC), the Admitted Patient Data Collection
(APDC), Non-Admitted Patients (NAP) and the Registry of Births Deaths and Marriages death
registrations (RBDM deaths). All non-identifying variables in these databases included.
The data in this report comprises linked records of 599 patients registered in Integrated Care by
December 2015 linked to records of emergency department presentations (date range Jan 2005-Sep
2015), and hospital admissions (date range Jul 2001-Sep 2015). NAP and RBDM deaths will be linked
in future updates to the ICOD.

1.4. Using this report
The following points should be considered when interpreting this report:








Demographic characteristics were based on analysis of the 599 patients, while the prior
acute health service use analyses (APDC and EDDC related indicators) were based on 597
patients after removing two ‘outlier’ patients from Western NSW LHD who had a very
high number of ED records.
A small number of patients did not have any linked EDDC or APDC records. This indicates
that some patients had been identified through primary care and had not accessed
acute care services.
Subsets of data were used for specific analyses of interest in the report. When a
proportion or an average number is calculated, the denominator can vary depending on
the indicator of interest. These are often included as footnotes.
Detailed descriptions of calculations are provided as appropriate.
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2. Results and Findings
The key objective of the Integrated Care strategy is to transform how care is delivered to improve
health outcomes for patients and reduce costs deriving from inappropriate and fragmented care
across hospital and primary care services.
The diagram below provides a summary of expected outcomes and ways of evidencing
achievements, of which the Patient Monitoring components are addressed in this report.
Figure 3: Integrated Care Strategy Objectives and Expected Outcomes

It is hoped that through ongoing monitoring and evaluation of patients in the Integrated Care
cohort, that patient health outcomes, patient experience and provider experiences improve over
time. It is also anticipated that systems efficiencies and health service outcomes for patients will
improve as the patient management systems become more ‘connected’ and patient centred.
Patient Monitoring Report
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2.1. Patient Demographics and Registration Profile
The demographic profile of the Integrated Care participants largely reflects the focuses of the
individual demonstrator sites. Particularly striking, is that one third of the participants in Western
NSW LHD are Aboriginal people. Further, most participants are aged over 65 in both sites, reflecting
that chronic and complex conditions are most common among older people.
Figure 4 and Figure 5 present demographic information related to the sex, age and Aboriginality
status of the Integrated Care Patient cohorts from Western NSW and Western Sydney.
Key findings from the demographic data include that:





Over half (59%) of patients are aged 65 years and over (58% of Western NSW and 62% of
Western Sydney cohort).
Approximately 80% of registered patients are from Western NSW.
Around one-third (32%) of the total patient cohort identify as Aboriginal or Torres Strait
Islander. Of these 96% are from Western NSW.
More than 50% of people aged 45 to 54 years in Western NSW are Aboriginal.

Figure 6 shows the number of patients registered per month by LHD (cumulative) and key findings
include:





Western NSW LHD commenced enrolments under the Integrated Care Strategy earlier than
Western Sydney LHD.
The Western Sydney LHD Integrated Care Model has focussed on additional time in the
initial phases of engaging GP practices to register selected Integrated Care patients. Thus,
less patients have been enrolled to date.
Western Sydney LHD has experienced a rapid increase in their Integrated Care patient
cohort since August 2015.

LHDs were also asked to identify patients in their cohorts who were also previous CDMP enrolees.
The results indicated that the majority of patients (over 90%) are new patients (not previously
enrolled in CDMP). This likely reflects the lag between initiating IC and implementation of CDM
transition into the portfolio of initiatives within the Integrated Care Strategy.
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Figure 4: Number of integrated care participants by sex, age group and LHD2
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Figure 5: Number of integrated care participants by Aboriginality, age group and LHD
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Figure 6: Number of patients registered into Integrated Care services by month of registration and LHD (cumulative since
January 2014)
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2.2. Patient diagnoses
Information about patient diagnoses was obtained from hospital admission records. In this context it
provides insight into the type of patients entering Integrated Care. When tracked, patterns in
hospital diagnoses over time may help identify hospital admissions that may be amenable to
prevention through more integrated and community-centred approaches to care.
The former Chronic Disease Management Program (CDMP) targeted patients with one or more of
four chronic diseases: chronic obstructive pulmonary disease (COPD), coronary artery disease,
congestive heart failure and diabetes. By contrast, the Integrated Care Strategy is not prescriptive
about diagnoses, but focuses on better management of the care of people with long term complex
conditions.
The frequency of principal hospital diagnoses for the former CDMP conditions among patients from
the Integrated Care cohorts were examined and the results are shown as pie charts (Figure 7). These
charts indicate that approximately 80% of the principal diagnoses in the prior hospital admissions
(n=2600) among the IC patients were not the chronic diseases targeted in the former CDMP. This
suggests that the early Integrated Care cohort has a different profile of health conditions compared
to the preceding CDMP cohort.
Further analysis by Major Diagnostic Category and Local Health District was conducted with the
results displayed in the heat map in Table 2.
This shows a broad range of conditions that resulted in hospitalisation among Integrated Care
patients. The impression is that Integrated Care represents patients with a greater variety of health
conditions than those that were targeted in CDMP. It may be an early sign of the impact of lessons
learnt from previous experiences, particularly to target patients with less focus on diagnoses and at
an earlier point in their health trajectory where interventions to prevent deterioration may be more
effective.
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Figure 7: Number of hospital admissions in the 5 years prior to Integrated Care registration, by CDMP diagnosis and
3
Local Health District

Table 2 Integrated Care Patient Hospital Admissions in the 5 years prior to Integrated Care registration, by Major
Diagnostic Category and Local Health District4
Western NSW LHD
Both LHDs
Western Sydney LHD
admissions
%
admissions
%
admissions
%
Diseases and disorders of the circulatory system
276
17.6
126
26.1
402
19.6
Diseases and disorders of the digestive system
201
12.8
54
11.2
255
12.4
Diseases and disorders of the respiratory system
139
8.9
98
20.3
237
11.6
Diseases and disorders of the musculoskeletal system and connective tissue
168
10.7
24
5
192
9.4
Diseases and disorders of the nervous system
147
9.4
13
2.7
160
7.8
Factors influencing health status and other contacts with health services
108
6.9
43
8.9
151
7.4
Diseases and disorders of the eye
94
6
15
3.1
109
5.3
Diseases and disorders of the skin, subcutaneous tissue and breast
47
3
30
6.2
77
3.8
Mental diseases and disorders
68
4.3
3
0.6
71
3.5
Endocrine, nutritional and metabolic diseases and disorders
51
3.3
18
3.7
69
3.4
Diseases and disorders of the kidney and urinary tract
48
3.1
10
2.1
58
2.8
Diseases and disorders of the ear, nose, mouth and throat
42
2.7
12
2.5
54
2.6
Injuries, poisoning and toxic effect of drugs
34
2.2
7
1.5
41
2
Infectious and parasitic diseases
30
1.9
5
1
35
1.7
Diseases and disorders of the blood and blood forming organs and immunological disorders
26
1.7
6
1.2
32
1.6
Diseases and disorders of the hepatobiliary system and pancreas
27
1.7
2
0.4
29
1.4
Diseases and disorders of the female reproductive system
22
1.4
2
0.4
24
1.2
Diseases and disorders of the male reproductive system
16
1
4
0.8
20
1
Neoplastic disorders (haematological and solid neoplasms)
3
0.2
10
2.1
13
0.6
Alcohol/drug use and alcohol/drug induced organic mental disorders
10
0.6
.
.
10
0.5
Pregnancy, childbirth and the puerperium
10
0.6
.
.
10
0.5
*Other
2
0.1
.
.
2
0.1
Total
1569
100
482
100
2051
100
*records with missing MDC excluded

3

The definitions for COPD, Coronary Artery Disease, Congestive Heart Failure, Diabetes were based on the ICD 10 diagnosis codes:
- Chronic Obstructive Pulmonary Disease: J41 – J44, J47 and J20 (only with secondary diagnosis of J41, J42, J43, J44, J47)
- Coronary Artery Disease: I20 – I25
- Congestive Heart Failure: I50, J81, I11.0
- Diabetes: E10 – E14
- All the remaining records were coded as the ‘Other’ category.
Only linked IC patients admissions in the five years prior to the IC registration used for this analysis.
4
Top 5 principal diagnosis codes without any categorisation is not going to provide useful information. There is no other condition
category indicator is proposed.
There are a lot of records with missing MDC.
Only linked IC patients admissions in the five years prior to the IC registration used for this analysis. Needs more exploratory analysis if
required
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2.3. Emergency Department Presentations
For the purpose of this report, an Emergency Department (ED) presentation is defined in the box
below.
ED Presentation: The occurrence of a patient attending a NSW Public Hospital Emergency
Department for health care and that attendance being recorded on the Emergency Department Data
Collection.
A key finding of the CDMP evaluation was that patients were being picked up too late in their health
trajectory to receive the full benefits of the Program. As a result, a strategic objective of Integrated
Care is to pick up patients earlier in the course of their disease than was done in CDMP.
Emergency health service access can be an indicator of health deterioration. Therefore the analysis
ED service use by IC and CDMP patient cohorts can be used to measure and compare the degree of
health deterioration at the time of enrolment in each group. This is achieved using data linkage of
Integrated Care and CDM patient records to those of ED presentations.
The number of ED visits between CDM and Integrated Care cohorts in the five years prior to
registration/enrolment is compared in Figure 8. It is important to remember that there is a large
difference in the size of these cohorts (n=599 for Integrated Care and n=17,000+ for CDMP).
Nonetheless it seems that Integrated Care participants had substantially fewer ED visits than CDMP
participants immediately prior to entry in the program. This may indicate that patients are tending
to be identified and selected for integrated care differently to the process in CDMP. The data at this
point do not allow confirmation the underlying driver for these observations. Further monitoring is
required to establish whether this indicates that Integrated Care patients are being targeted and
selected at an earlier point in their health trajectory than the former CDMP patients.
Figure 8 Comparison of the average number of ED visits among Integrated Care and CDMP participants in the 5 years
5
prior to program entry

2.5
2
1.5
1
0.5
0
5 years prior

4 years prior
IC cohort

3 years prior

2 years prior

1 year prior

CDMP 2013 cohort

5
5

Numerator: Number of ED visits in the period of interest
The IC cohort denominator: Total number of IC patients, including those who did not have any linked ED records
The CDMP cohort denominator Total number of CDMP patients, including those who did not have any linked ED records
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NB: Two patients with unusually high and frequent hospital visitations were removed from the data before
Hospital and ED Administration data was analysed. The revised denominator for Western NSW is 478 and the
revised denominator for the total IC cohort is 597 for all further analysis.

Trends over time in ED presentations were also considered:


Total ED presentations among Integrated Care participants in this cohort rose over time:
from 216 in 2006 to 642 in 2014. This is to be expected, given that this cohort comprises a
large proportion of patients over 65 and with chronic and complex care needs (Figure 9).



Figure 10 shows a comparison of the average per person level of ED visits and Figure 13
shows the proportion of Integrated Care patients who had any ED visits by LHD and year,
2006-2014. In both Figures, ED visits rose both in total, and at a per person level prior to IC
registration and rates were similar in each LHD. However at this time, numbers are small,
and any interpretation should be made with caution.

Overall ED events in the cohort available for analysis were becoming more frequent, both as a total
(Figure 9) and at a per persons level (Figure 10). This might be expected given that patients were
ageing and their chronic conditions would most likely deteriorate over time. ED presentations were
more likely to be for emergency triage categories in Western Sydney and urgent or semi urgent
triage categories in Western NSW (Figure 11). While numbers are small, it suggests that a higher
proportion of the Integrated Care patients from Western NSW presented to ED for less urgent
reasons than those in Western Sydney. Again this would be expected and is consistent with known
differences between rural and urban ED presentation patterns. However any interpretation should
be made with caution due to the small numbers.
Figure 9: Number of ED presentations prior to Integrated Care registration by year of ED visit, for each LHD
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Figure 10: ED visits per Integrated Care patient prior to Integrated Care registration by year for each LHD 6
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Figure 11: Percentage of ED presentations in the 5 years prior Integrated Care registration by triage category and LHD7
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Figure 12 shows Integrated Care patient presentations to ED prior to registration by time period for
each LHD. It suggests:




The percentage of patients presenting at ED among the two LHD cohorts is similar.
Over 50% of patients in each LHD had not attended ED in the last 12 months
Both Western NSW and Western Sydney Integrated Care patients appear to have similar levels
of ED attendances; with an average of 3.9 ED visits per patient in the 5 years prior to registration
for each LHD patient group

6

Numerator: total number of ED visits among IC patients in a given year prior to IC registration
Denominator: same for all the years - total number of IC patients by LHD and for both sites
7
Numerator: Number of ED visits by IC patients in each triage category
Denominator: Total number of ED presentations among IC patients
ED visits with missing triage category is excluded from the analysis
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While ED events in the 5 years prior to commencing Integrated Care were common in the cohort
(Figure 12), with the majority of patients presenting at least once, ED presentations were not a
universal phenomenon. Only about a quarter to a half of the cohort in each LHD presented in any
year between 2006 and 2014 (Figure 13).
Figure 12: Percentage of patients presenting to ED by time period prior to Integrated Care registration and LHD8
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49%
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Figure 13: Proportion of Integrated Care patients who had any ED visits by LHD in each year, 2006-20149
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8

Numerator: Number patients who had one or more ED visit in the period of interest
Denominator Total number of IC patients, including those who did not have any linked ED records
9
Numerator: total number of IC patients who were admitted to ED at least once in a given year
Denominator: same for all the years - total number of IC patients by LHD and for both sites (presented as a percentage).
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2.4. Hospital Admissions
The following analysis considers unplanned and planned hospital admissions. For the purpose of this
report, the definitions of each appear below:
Unplanned Hospital Admission: An admission to a NSW Public Hospital that is recorded on the
Admitted Patient Data Collection with an Emergency Status code recorded as ‘Emergency’.
Planned Hospital Admission: An admission to a NSW Public Hospital that is recorded on the
Admitted Patient Data Collection with an Emergency Status code recorded as other than
‘Emergency’.
An anticipated outcome of the Integrated Care Strategy is more people being cared for in the
community. The corollary is an expected reduction in acute health service use, particularly avoidable
hospital admissions. The following figures look at hospital admission patterns and whether these
were planned or unplanned. Not all unplanned admissions are avoidable, however, in Integrated
Care; the aim is, on the whole, for unplanned admissions to reduce over time, as Integrated Care
practices become more embedded. It is also possible that Integrated Care could impact on planned
hospital admissions through overall improved patient health.
Overall admissions in the Integrated Care cohort have been increasing over time (Figure 14). This is
not surprising - as this cohort comprises people with chronic conditions who are both ageing and at
risk of further deterioration to their health. The average number of hospital admissions per patient
generally trended upwards between 2001 and 2014, with the average admissions per patient
(admitted patients only) across both LHDs starting at 0.25 in 2001 and peaking at 1.22 in 2014. This
was highest in Western Sydney in which the 2014 peak was 1.36 admissions per patient (Figure 14).
Figure 15 shows all hospital admissions and Figure 16; unplanned admissions; as a percentage of the
total admissions in the 12 months and 5 years prior to registration. Similarly to ED attendances, in
the 5 years prior to commencing IC, hospital admissions were common in this cohort (over 85%), and
in the preceding 12 months before registration around half of the cohort had experienced a hospital
admission (Figure 15). When this was limited to only unplanned admissions (Figure 16) the
proportion of patients admitted dropped slightly to around 70% over five years, however in the
preceding 12 months, nearly 70% of patients in Western NSW and over 50% of patients in Western
Sydney had not experienced an unplanned hospital admission. Again this is very different to CDMP
and could reflect that enrolment was done much more selectively, and often in collaboration with
Primary Care services. Further monitoring is required to determine whether this is a robust trend.
Figure 18 displays unplanned (dark shade) and planned (lighter shade) hospital admissions prior to
registration for the Integrated Care cohorts at each LHD. The proportion of planned and unplanned
admissions was reasonably evenly distributed with unplanned admissions generally around 5-10%
higher in each year in Western Sydney than in Western NSW. There is also a trend towards increased
unplanned admissions with older ages (Figure 18). However the small numbers mean that all these
findings need to be interpreted with caution. It is also notable that the Western NSW, which
comprises a high proportion of Aboriginal patients, has a high percentage of unplanned
Patient Monitoring Report
August 2016

NSW Ministry of Health
HSIPR Branch
Integrated Care Monitoring & Evaluation

18 | P a g e

hospitalisations among patients aged 35-44. However, these numbers should be considered with
caution as they represent a small portion of the total Integrated Care cohort (n=39 or 5% of the total
Western NSW cohort).
Figure 14: Average number of Hospital Admissions per Integrated Care patient per year prior to Integrated Care
registration for each LHD 10
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Figure 15: Percentage of Integrated Care patients with any hospital admission by period prior to Integrated Care
registration and LHD11
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Figure 16: Percentage of Integrated Care patients with any unplanned hospital admission by period prior to Integrated
Care registration and LHD12
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10

Numerator: Total number of admissions (planned and unplanned together) for IC patients in a given year
Denominator (same each year) is the total number of IC patients in each LHD
Two outlier patients were excluded in the analysis.
11
Numerator: Number of IC patients who had one or more hospital admission (planned or unplanned) in the period of interest
Denominator: Total number of IC patients, including those who did not have any linked AP records.
12
Numerator: Number of IC patients who had one or more unplanned hospital admission in the period of interest
Denominator: Total number of IC patients, including those who did not have any linked AP records..
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Unplanned / Planned Admissions
(%)

Figure 17: Percentage of planned and unplanned hospital admissions, among Integrated Care patients prior to
Integrated Care registration by year and LHD, 2010-201413
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Figure 18: Percentage of planned and unplanned hospital admissions among Integrated Care patients prior to Integrated
Care registration by age and LHD, 2010-2014 14
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2.5. Unplanned Readmissions

Unplanned readmissions are seen as a measure of the effectiveness of health care in preventing
repeated episodes of acute health deterioration. For the purpose of this report, the definition that
has been applied matches the state-wide Integrated Care indicator and is shown in the box below.
13

Numerator: Number of integrated care patients with at least one admission in the year of interest grouped by ‘planned status’ and year
Denominator: Number of integrated Care patients that had one or more admission in each year.
14
The age is the age at their IC entry.
Numerator: Number of integrated care patients in the age group of interest with at least one admission grouped by ‘planned status’
Denominator: Number of integrated Care patients that had one or more hospital admission in each age group.
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Unplanned Readmission: An unplanned admission for any cause that occurred within 28 days of any
previous (planned or unplanned) admission to the same hospital.
The following figures show analyses of unplanned readmissions to the same hospital within 28 days
in the years prior to registration.
The proportion of admissions that were unplanned readmissions among Integrated Care patients in
the years prior to registration is shown in Figure 19 as a percentage of admissions (for both LHDs
separately and combined). This ranges from 2.2% in Western NSW in 2003 to 13.5% in Western
Sydney in 2010. .
The average number of unplanned readmissions per Integrated Care patient increased over time in
both Western NSW and Western Sydney LHDs (Figure 20). Overall, there were 0.01 unplanned
readmissions per Integrated Care patient in 2001 and 0.12 unplanned readmissions per Integrated
Care patient in 2014. For context, the overall rate for NSW in 2014 is 0.46 unplanned readmissions
per patient. However it is important to acknowledge that the number of unplanned readmissions
and represented in Figure 19 and Figure 20 are very small, particularly in Western Sydney LHD and
must be interpreted with caution. It is not possible to discern whether there is any meaningful
difference in unplanned readmissions either between the LHDs, over time or in relation to the rest of
NSW
Figure 21 considers the proportion of hospital admissions that were unplanned readmissions among
Integrated Care patients in the five years prior to Integrated Care registration, by LHD and age in
2014-15. It shows that over the five years 2010 to 2014, the frequency of unplanned readmissions
among patients aged 55 years and over in both LHDs was reasonably similar. The number of people
aged less than 55 years is very small, particularly in Western Sydney. Therefore the values for this
age group may represent fundamentally different types of participants in each LHD and should be
interpreted with caution.

Unplanned readmissions
(%)

Figure 19: Proportion of hospital admissions that were unplanned readmissions (%) among Integrated Care Patients, by
LHD and year, 2001 to 2014 15
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15

Numerator: Number of unplanned admissions among IC patients which followed a previous admission within 28 days in the year of
interest
Denominator: Total number of admissions among IC patients in the year of interest
Presented as a percentage of admissions
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Average Unplanned
Rreadmissions (per
patient)

Figure 20: Average number of unplanned readmissions per Integrated Care patient prior to Integrated Care registration,
by LHD and year, 2001 to 201416
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Figure 21: Proportion of hospital admissions that were unplanned readmissions (%) among Integrated Care patients in
the five years prior to Integrated Care registration, by LHD and age17
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2.6. Length of Stay

Length of stay provides an indirect indicator of the severity of illness and the burden on acute care.
For the purpose of this report, length of stay is calculated in the box below.
Length of Stay: The average length of stay for a patient cohort is calculated as the number of
overnight bed days (same day patients are excluded) divided by the number of hospital admissions
(counted by hospital separations) for the cohort.
Table 3 shows the average length of stay for Integrated Care patients from Western NSW and
Western Sydney. The average length of stay for integrated care patients in both LHDs is around 6 or
7 days.
The length of stay for planned and unplanned admissions in Western Sydney was similar (6.8 and 6.9
days) (Figure 22. In Western NSW there was an apparent difference of 2.6 days between planned
16

Numerator: Number of unplanned admissions among IC patients that followed a previous admission within 28 days in the year of
interest.
Denominator: Number of IC patients that had at least one admission in the year of interest.
17
Numerator: Number of unplanned admissions among IC patients which followed a previous admission within 28 days in the age group of
interest
Denominator: Total number of admissions among IC patients in the age group of interest
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(7.5 days) and unplanned (4.9 days) admissions. Figure 23 shows the average length of acute
overnight admissions in the years prior to registration between 2010 and 2014. The small number of
patients represented in these observations means that differences should be interpreted with
caution. In the broader context, the average length of stay for all acute overnight admissions in NSW
is 4.9 days.
Table 3: Average length of stay for acute overnight admissions among Integrated Care patients in the 5 years prior to
Integrated Care registration by LHD

Figure 22 Average length of stay for acute overnight admissions among Integrated Care patients, planned and
unplanned, in the 5 years prior to Integrated Care registration by LHD
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Figure 23: Average length of acute overnight admissions in the years prior to Integrated Care registration (between 2010
and 2014)
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2.7. Financial Analysis
The key variable of interest for analysis of costs associated with Integrated Care is the National
Weighted Activity Unit (NWAU18). NWAUs, defined in the box below, can be used to calculate the
cost of hospital service utilisation in any given period for an individual or cohort.
NWAU: This is a single unit used to express the National Efficient Price of any given service event. An
NWAU value is assigned to any given hospital admission (including unplanned and potentially
preventable hospital admissions, and re-admissions) or emergency department presentation.
NWAUs are additive, and can be converted into dollar amounts.
It’s important to note that this analysis excludes Sub-acute and Non-Acute Patient Data Collection
(NAP and SNAP), the primary function of which is to assist in the development of the casemix
classification for sub-acute and non-acute care. Its scope includes rehabilitation, palliative care,
geriatric psychiatry, nursing home type maintenance care and some aged care. Future linkages will
seek to include this data however there are a number of data limitations which need to be
addressed prior to the data being available for linkage and use in a future Integrated Care Report
Table 4 shows the cost ($AUD) in each cost year (and the total across all 5 cost years) prior to
registration for the Integrated Care patient cohorts. The total cost for the whole cohort over the 5
years prior was $16,514,548.
Figure 24 shows the average cost per Integrated Care patient per year in each year prior to
registration for each LHD. The per patient cost increased closer to Integrated Care registration and
ranges from a low of $2,726 for Western Sydney 5 years prior, to a high of $10,856 average per
patient for the first year prior to registration.
Table 4 Cost of Integrated Care patients per year in the 5 years prior to registration19

Western NSW LHD

Western Sydney
LHD
All

APDC
EDDC
All
APDC
EDDC
All
APDC
EDDC
All

Cost 1 year
prior

Cost 2 years
prior

Cost 3 years
prior

Cost 4 years
prior

Cost 5 years
prior

$ 3,196,958.89
$ 384,741.61
$ 3,581,700.50
$ 1,187,927.60
$ 103,886.97
$ 1,291,814.57
$ 4,384,886.49
$ 488,628.58
$ 4,873,515.07

$ 2,929,300.56
$ 255,458.20
$ 3,184,758.76
$ 771,030.08
$ 97,854.22
$ 868,884.30
$ 3,700,330.64
$ 353,312.42
$ 4,053,643.06

$ 2,060,247.94
$ 212,743.77
$ 2,272,991.71
$ 569,826.94
$ 72,756.05
$ 642,582.99
$ 2,630,074.88
$ 285,499.82
$ 2,915,574.70

$ 1,861,152.94
$ 174,618.08
$ 2,035,771.02
$ 636,597.56
$ 67,193.04
$ 703,790.61
$ 2,497,750.51
$ 241,811.12
$ 2,739,561.63

$ 1,469,846.18
$ 133,773.85
$ 1,603,620.03
$ 291,994.46
$ 36,638.72
$ 328,633.18
$ 1,761,840.64
$ 170,412.57
$ 1,932,253.21

Total cost over
the 5 years prior
$ 11,517,506.51
$ 1,161,335.51
$ 12,678,842.02
$ 3,457,376.64
$ 378,329.01
$ 3,835,705.65
$ 14,974,883.15
$ 1,539,664.52
$ 16,514,547.67

18

In calculating these costs, NWAU 15 was used for both ED and AP, and NSW NWAU 15 unit prices for ED ($4,466 per ED NWAU15) and
AP ($4,401 per AP NWAU 15) were used
19
Cost 597 patients ($AUD) in years prior to registration into Integrated Care
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Figure 24 Average costs per IC patient per year in each year prior to registration
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2.8. Patient Journeys

The following pictures illustrate the two patient journeys across hospital and emergency
departments, including one patient from each of the LHDs included in this analysis.
A video illustration and commentary of these illustrations is available on request.
Both of these illustrations are based on the data used in this report, with modifications to the
demographic information to ensure anonymity.
The total number and cost of ED presentations and hospital admissions appears in the top left hand
corner of each illustration, along with the overall cost for each patient during the specified time
period and the potentially preventable cost. This is the cost that would have been saved if a
potentially preventable hospitalisation was avoided. Potentially preventable hospitalisations are
defined in the box below.
Potentially Preventable Hospitalisations (PPH) are a national performance indicator in the National
Health Care Agreement. They are defined as principal diagnosis conditions for which hospitalisation
is considered potentially avoidable through preventive care and early disease management, usually
delivered in an ambulatory setting, such as primary health care (for example by general practitioners
or community health centres). PPH have been defined by the PPH Working party through a review of
evidence to establish the set of conditions have been defined as PPH. Three broad categories of
conditions are covered: Vaccine Preventable conditions, Acute Illnesses and Chronic Diseases.
Further information is available at: http://meteor.aihw.gov.au/content/index.phtml/itemId/559032
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Figure 25 Integrated Care Strategy: Patient Journey Western NSW LHD

Figure 26 Integrated Care Strategy: Patient Journey Western Sydney LHD
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Appendix 1: Central Coast Qualitative Report
The Central Coast Integrated Care program is a partnership between Central Coast Local Health
District (CCLHD) and Hunter New England and Central Coast Primary Health Network (HNECCPHN).
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