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Glossary

6MWT 6 Minute Walk Test

ACI Agency for Clinical Innovation

ADL Functionality irDaily Living

AIHW Australian Institute for Health and Welfare

GP General Practitioner

NH Nepean Hospital (Nepean/Blue Mountains)
HOOS Hip Oxford Outcomes Score

RNC Royal Newcastle Centre

KOOS Knee Oxford Outcomes Score

LGA Local Government Area

OA Osteoarthritis

OACCP Osteoarthritis Chronic Care Program

PMBH Port Macquarie Base Hospital (Port Macquarie)
RNSH Royal North Shore Hospital (Royal North Shore/Ryde)
BH Bowral Hospital (Bowral)

FH Fairfield Hospital (Fairfield)

GH Gosford HospitalGosford/\Wyong)

SH Qutherland Hospital (Sutherland/St George)
TUG Timed Up and Go

TWH Wollongong Hospital (Wollongong)
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ExecutiveSummary

Deloitte Access Economics was engaged by the Agency for Clinical Innovatioto (ACI)
undertake an evaluation of the Osteoarthritis Chronic Care Program (OACCP). The
evaluation comprised two components:

1 phase l:assessment ofhe implementation of the OACCP across filet sitesto
determine the factors enabling or hindering thémplementation and effective
delivery of the progranthrough consultations with OACCP sjtead

1 phase 2:analysis of the short and intermediate outcomes of the progfanpatients
and the health system by drawing on data fronetOACCP database aadmitted
patient datafor NSW hospitals

The process evaluation was qualitative in nature and involved-stemitured phone and
faceto-face interviews with staff across all the OACCP pilot sites. The outcomes evaluation,
on the other hand, was quantitative in nagj and drew on datdrom a range of sources to
measure whether the OACCP has achieved its intended outcomes.

Overall, the analysis shows that the OACCP has beentieffeim improving clinical
outcomessuch as pain, mobility, and functionalifyr patients with osteoarthritis of the
knee, while the impact on patients with osteoaritis of the hip is less cleaim addition it

was estimated that the introduction of the OACCP was correlated with a slight reduction in
obesity and hypertension for patientd arogram sites, suggesting that the program is a
valuable component of a broader chronic disease management strategy.

The relatively stronger clinical outcomes for participants with osteoarthritis of the knee is
reflected in relatively more program paripants waiting for a knee replacement being
removed from surgical waitlists because they no longer require surgery: the analysis shows
that around 11% of knee osteoarthritis patients and 4% of hip osteoarthritis patients who
were removed from surgical wéigts across program sites no longer require surgery.

Chart i Share of OACCP waitlist removals that no longer require surgery

Overall (n=4127)
‘Wollongong (n=444)
Sutherland (n=370)

Gosford (n=487)

Fairfield (n=1231)

Bowral (n=230)

Rayal North Shore (n=347)
Paort Macquarie Base (n=324)
Mepean (n=416)

Royal Mewcastle (n=278)

) 0.0% 5.0% 10.0% 15.0%
Hip m Knee
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Across the pilot sites, Nepean/Blue Mountains, Port Macquarie, Fairfield and Wollongong
tended to have patients with lower than average initial Hip disability and Osteoarthritis
Outcome Score (HOOS) and Knee injury and Osteoarthritis Outcome Score (EEDE3S) s

as well as a lower proportion of knee osteoarthritis patients compared to hips. Patients at
these sites also tended to have worse than average initial TUG and 6MWT scores as well as
a higher number of comorbidities (more than three on average)aRdorth Shore, Bowral

and Newcastle had healthier than average patient cohorts enrolled in their program.
Keeping these differences in mind, Royal North Shore still performed relatively well across a
number of outcomes. Port Macquarie and Gosford atgmrted positive pain and mobility
outcomes despite Port Macquarie having more complex patients.

At a system level, the implementation of OACCP program did not have a significant impact
on reducing the length of stay of knee or hip replacement separatiblowever, a number

of enhancements could be made to this analysis in the future in order to be able to
estimate a more accurate impact of the OACCP on patient length of stay, and therefore
more accurately estimate the impact of the OACCP on the efficiemtof resources in the
health system.

Theconsultations with pilot sites suggested that the biggest factor that contributed to the
successful implementation of the OACCP is strongibdyom all relevant stakeholders
including the executives, allied &kh department heads and orthopaedic surgeons. Royal
North Shore in particular appeared to have a strong advocate of the program within the
hospital and as a result, appeared to have a cohesive team that worked well together in
achieving outcomes fquarticipants

An overwhelming majority of those consulted noted the opportunity for the OACCP to
target patients much earlier in their OA pathway before they see an orthopaedic surgeon.
Some went as far to say that the program should be more commibnaisgedand take on a

more primary preventionfocus, rather than targeting patients who are already on the
surgical waitlist. Thisvould ensure that patients are provided with the option of
conservative OA management early,deading to potentially better patiehoutcomes.

CNRY GKS '/ L FYR GKS LINPINFYQa LISNRLISOGA GBS
value-add for patient outcomes.

Deloitte Access Economics
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Deloitte Access Economics was engaged by the Agency for Clinical Innovation (ACI) to
undertake an evaluation of the Osteoarthritis Chronic Care Program (OACCP). The
evaluation comprises two components:

1 phase l:assessment ofhe implementation of the OACCP across filet sitesto
determine the factors enabling or hindering thémplemertation and effective
delivery of the progranthrough consultations with OACCP sjtead

1 phase 2:analysis of the short and intermediate outcomes of the program on patients
and the health system by drawing on data fronetOACCP database aadmitted
patient datafor NSW hospitals

1.1 Osteoarthritis and its management

Osteoarthritis (OA) is a degenerative joint disease associated with the breakdown of
cartilage, which acts as a cushion where bones come togetiteartilage can start to
breakdown with age andojnt use, thus reducing the protective cushion between the

0 2 R& Q& Imodtgosrthritis, this process causes the bone underneath the cartilage to
thicken and broaden out. If the disease worsens, cartilage may break away from the bones,
causing the boes to scrape against one another and become bruised or damaged.

The main symptoms of osteoarthritis are joint pain and stiffness. The disease can limit joint
movement and flexibility, and in extreme cases it can cause severe disability and affect a
peryQa |oAfAde (2 R2 y2N¥YIf RFAt& | OGABAD
Furthermore, a 2008 report by the AIHW noted that the disease can also have negative
social impactgc AG OFy FFF¥FSOG Yy AYRAGARdZ f Q#e, | 0Af |
relationships and emotional wellbeing (AIHW 2008). In terms of emotional wellbeing, this
report observed that limitations imposed by osteoarthritis can be detrimental to a person's
selfesteem and selimage and can lead to negative emotional statsxiety, depression

and feelings of helplessness (AIHW 2011; Sheehy 2006).

In 2007, an estimated 3.85 million Australians had arthritis, and 17% of this group had
osteoarthritis (AIHW 2011). In people 65 years of age and older the risk of disabélity du
knee OA is greater than disability due to any other medical condition (ACI 2012).
Osteoarthritisaccounted for 0.6% of all disability adjusted life yye@ALYS) lostnd 10.0%

of DALY ®st due to musculoskeletal conditions. This burden accounte®f@®o of global

years of life lost due to disability (YLD) and 10% of all YLD from musculoskeletal disorders
with 50048.3DALYs being lost in 2010 alone (GBD 2010).

The two primary risk factors for osteoarthritis are age and excess body weight. Given
PdzAGNF €A Q& F3ASAYy3I LRLMAFGAZ2Y FYyR GKS Ay ONJ
of OA is expected to increase. An Access Economics report estimated thaiebe?007

and 2020, the number of people with OA in Australia will double (Access Economics for
Arthritis Australia 2007).

3
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1.1.1 Guidelines and best practice in osteoarthritis care

There is a wealth of evidence based literature outlining fpattice principts for the
management of osteoarthritis, but despite a clear consensus in the literature there is a
significant divergence between OA care as it is implemented in NSW and any of the best
practice models of care that have been developed with reference écctirrently available
evidence.

The model of care implemented by the OACCP is a-gigttiplinary management program

for OA of the hip and knee, and is aimed at improving pain, function and ultimately quality
of life for the patient. This program, throbghe improvement irthe health literacy and
seltcare capabilityof the patient, also plays a role in preventing unnecessary, ineffective or
harmful interventions. Although models of care may differ in their specific implementation,
there is significantonsensus around the general principles that drive {pattice care.

The primary goals of management of OA of the hip and knee are:
symptom control to reducgain and stiffness;

limitation of disease progression;

optimisation and maintenance dfinction;

optimisation and maintenance of quality of life;

1 effective use of health cargervices.

=A =4 =4 A

Bestpracticeguidelines for the treatment of OA focus on conservative managerogtite
disease The principles of conservative OA management are:

1 Selfmanagement This principe focuses on selhonitoring and managing their own
health as much as possible. This incluidel$vidual health parametes, engagement in
health activities and encouragement to be an active partner in their medical and
surgical heah care decisiond)RACGP 2009, Fernandes et al 2014,

9 Disease ManagementAn importart element of seimanagement isinderstandingOA
more deeply,including an understanding of the disease process andéehigenced
based managemenbf Osteoarthritis (AGQ 2012) Disease management focuses on
highlighting the importance of following management plans, and outlines the specific
lifestyle behaviour necessary to facilitate improvement in quality of life or to slow
disease progression (ACl 2012).

1 Exercise Improving muscle strength to support damaged joints is an important
element of OA treatment The literature suggests that supervised group or individual
treatments are superior to independent home exercigeachievingeductions in pain,
while all modes ofielivery produce similar results for physical function (ACI 2012).

1 Weight Loss The literature suggests that physical ability improves in obese and
overweight people with knee OA after moderate weight reduction (Christensen et al
2007) A combination oOKl y3Sa G2 RASGO IyR GKS AYyRAQ
significantly improve their function and/or pain.

1 Psychological management As previously mentioned, people with OA often
experience psychological problems associated with their physical liongatiand
subsequent impacts on their independence and social livEke literature suggests
that up to 50% of people with OA suffer from depression (Lin et al 2003)

4
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1 Pharmacologic management Inappropriate polypharmacy is often experienced by
people with OA, due to the high incidence of comorbidities within this group (ACI
2012) Common issues include poorly controlled hypertension on NSAIDs or
constipation associated with opiatesPharmacologic management can ensure that
these negative interactionsre avoided or rectified

The OACCP program, which is outlined in more detail in section 1.1.2, incorporates each of
these elements The program providesnon-surgical treatment options to people
experiencing OA(such as physio therapy, dietary adviceydjatry advice, support for
mental health problems etc.) in order to reduce symptoms and improve quality of life. The
program also functions to improve waitlist management for necessary knee and hip
replacements, by monitoring the symptoms of patients ovieme and providing
information to surgeons on the urgency of a required surgical intervention.

1.1.2 Clinical practice

As mentioned in the previous sectionjnical pratice often does not reflecthe clear
evidence based consensus around bgstctice treatnent of OA Treatment is often
limited to prescription medicines and waiting for an eventual total joint replacement
(Hunter 2011) Despite consistency across recommendations (Royal Australian College of
General Practitioners 2010; Zhang et al 2005, 2008 evidence suggests that clinical
practice does not reflect these guidelines (Glazier 1998; Jawad 2005; DeHaan 2087)
ACI (2012) report suggests that barriers to implementation of recommended guidelines
could be due to the complexity of the guided documents(despite the guidelines
themselves being simplgglinician factors such as beliefs and attitudes, system factors that
inhibit access to the recommendations at the point of care, or individual factors which
hinder uptake, adoption and maintamce of new behaviours

1.2 Osteoarthritis Chronic Care Program

The OACCP is a comprehensive, multidisciplinary management program for OA of the hip
and/or knee (ACI 2012) The OACCP wamplementedat different times across the pilot

sites, with both the Hafield and Nepean/Blue Mountains hospitals beginning their
programs in late 2010The program targets improvements in pain, function and quality of

life. ¢ KS 1/ L KFra &S4 2dzi Iy WARSIt hlelements LI NI
summarised irFigure 1.1

5
Commerciain-Confidence

Deloitte Access Economics



OACCP evaluation

Figure 1.1 Osteoarthritis management plan

Multidisciplinary Aims and Objectives Documentation
Interventions

Manage and control
symptoms

Non-Pharmacological Baseline measures using
valid tools
ADisease management

education and support
ALand exercise Documented patient
centred management plan

and discharge plan

Optimise and maintain

AHydrotherapy function

AManual therapy

ANutritional advice :
Regular face to face review
and self management

support

Optimise and maintain
quality of life

AOccupational therapy

APsychosocial support

Discharge measures using
valid tools

Pharmacological " .
Slow disease progression

AMedication review

APain management

Discharge destination and
long term review plan

In the OACCP program, teams are led by a dedicated Musculoskeletal (MSk) Coardinator
The coordinator at fundedites is typically a physiotherapist with extensive experience in
the care of people with musculoskeletal problemshe role of the coordinator is to lead

and coordinate the development, implementation and ongoing evaluation of the OACCP
OACCP teams drafrom a broad range afnedical, nursing andllied health expertise as
required by patients These professionals can include:

GPs;

Specialist doctors;
Physiotherapists;
Nurses;

Occupational Therapists;
Dietitians;

Psychologists;

Social Workers;
Pharmacists;

Exercise Physiologists; and
Podiatrists; and

= =4 =4 4 4 4 -4 -4 -8 -8 - -

Others as required

The goal of OACCP teams is to provide the most appropriate care in the most appropriate
place for each individual to help them to seifinage their OA with conservative
treatments

1.2.2 OACCP implementation

The OACCP program was implementedeaten Loal Health Districts funded by @ne-off
grant from the NSW Ministry of Health. This funding, plus afeatied site, accounted for

fully operational OACCPs at fourteen sites in NSW. From these fourteen sites, nine different
6
Commerciain-Confidence
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programs have been reported with some sites having fully nateegl with another site!

This grant wa intended to incorporate costs associated with the set up and piloting of the
OACCP, and enable sites to provide a multidisciplinary team with clinical support and an
appropriate medical officer to mentor the teaas required.

Table 1.1 First participant recorded at each pilot site

Site Date of First Participant ~ Program still in operation?
Recorded

Royal Newcastle 24/02/2011 Yes*
Nepean 23/09/2010 Yes
Port Macquarie 3/05/2011 Yes
Royal North Shore 15/06/2011 Yes
Bowral 17/10/2011 No

Fairfield 13/11/2009 Yes
Gosford 17/02/2011 Yes
Sutherland 5/07/2011 Yes*
Wollongong 4/07/2011 No

*Sutherland hospital has reduced the scale of its program (staff and patéerégplevel of funding and
resourcesand Royal Newcastleas indicated that it wilbe continuing but in a community based settifRpyal
North Shore was not funded by the oo grant

Source: OACCP Database.

The objective of the OACCP is to improve the coordination of faregpeople with
osteoarthritis and to manage the care of these patients through a conservative care
management pathwaykFor the current implementation of the program, the majority of
participants have been referred from the joint replacement surgery waitlist (as directed by
the NSW Ministryof Health), which would suggest that most of these patients will
ultimately require joint replacement surgery. The primary aim of the program is to reduce
pain, increase functional capacity and ultimately improve quality of life for the participants
before they receive surgery. Going forward, the program could be expanded to include
patients who are not yet on joint replacement surgery waitlists, and may therefore provide
a conservative management pathway as an alternative to joint replacement surgery.

The goal is for OA patients to receive the optimal treatment, regardless of the need for
surgery, and for the capability and capacity to be developed to escalate people on the
waitlist based on their clinical needs. Additionally, the active management ofidingls

who have OA and have already been referred for surgery is hoped to facilitate the removal
from, or escalation on, the surgical waitlist where appropriatieis includes the treatment

of comorbidities that may be present, through addressing -fesbtors related to weight,
physical activity and diet, although important in its own right.

! The fourteen sites ar®oyal Newcastle Centre, Port Macquarie, Camden Haven, Kempsey (these last two are
entered into the PM data), Fairfielowral, Sutherland, St George (St George data entered into the Sutherland
data), RNSH, Wollongong, Nepean, Blue Mountains (BM data entered into the Nepean data), Gosford and
Wyong (Wyong data entered with Gosford data).

7
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1.2.3 OACCP participants

Table 1.2provides an overall summary of tleharacteristics of OACCP participants across
all the pilot sites. Across all sites, the majority of patients referred to the program have
osteoarthritis of the knee.

Table 1.2 Characteristics of current OACCP participants (20210 201314)

RNC NH PMBH RNSH BH FH GH SH WH Total
% females 57.6% 64.8% 59.2% 67.8% 52.8% 61.4% 59.9% 61.3% 56.0% 60.9%

%knees1 65.8% 68.6% 69.2% 81.7% 61.7% 72.3% 70.0% 74.2% 69.9% 71.7%
patient

% hip 4 23.9% 31.2% 30.3% 17.2% 37.4% 27.4% 28.7% 24.8% 30.1% 27.1%
patient

Average 36.8 322 330 432 360 299 345 338 342 339
initial HOOS

Average 423 393 407 489 430 36.7 432 436 406 414
initial KOOS

Average 123 155 11.8 11.1 132 175 11.8 138 153 143
initial TUG

Average 3385 307.9 331.2 4154 359.0 287.7 340.6 306.3 304.9 327.1
initial BMWT

Average
number of
comorbidities 3.3 2.3 3.9 2.2 2.7 2.4 2.8 2.6 3.6 2.8

% of

participants

completed

80% of their 3.0% 0.8% 49.9% 423% 24.7% 34.7% 31.2% 50.8% 60.4% 35.3%
Care Plans

Source: OACCP Database.

! patientsare classified as hip, knee or hip and knee.

Note: Variations across sites may be due to data collection issues rather than performance.

Chart 1.1summarises the age distribution of patients who have participated, or are
participating, in the OACCP. As expected, the large majority of patients are between 60 and
79 years.

Deloitte Access Economics ) ) 8
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Chart 1.1 Age distribudion of patients in OACCP by site (2012 to 201314, % of
participants)

30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00% N 1. 1 |
15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-89 70-74 75-79 80-84 85-89 90-94

=RNC =NH =PMBH =RMNSH =BH =FH GH SH WH

Source: OACCP Database.

Chart 1.2summarises the most common comorbidities patientsgamged into the program
with at their initial assessment. Of those in the program, over 60% of patients had
hypertension, followed by over 49% with back pain. Nearly 20% of patientsypadwo
diabetes mellitusand/or mental health issues. On averageass all sites, patients had two

to three comorbidities.

Chart 1.2 Most common patient comorbidities (20112 to 201314)

60% -

50% -

40% -

30% -

20% -

-1 nn

0% - . . .
Back pain Hypertension  Diabetes Type 2 Mer_1ta| health

issues

Source: OACCP Database
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1.3 Objective of the process evaluation

¢CKS FAY 2F GKS LINROSaa SgIfdzZ GA2y
against its objectives, the reach and access of the program, and the| key
enablers and barriers to the implementation and the effective operation of [the

program.

ﬁ
>
QX
ot

N

The process evaluation aims to shed light on the following subset of questions:

1 What were the keyrocesses used to implement the program at the nominated pilot
sites?

What are the key enablers and barriers to the implementation and the
effective operation of the program?

How could the program be improved?
1 How was the implementation structured at easite and how was it resourced?

What level of resourcing was required at each site, and how is the current level
of resourcing structured?

Were any additional training provided for staff at implementation, or are there
any areas of training deemed valuadle

How well do staff of the hospital outside of the OACCP team understand the
program?

1 How many participants are treated at each site?

What is the current eligibility criteria and referral process, and does this need
to be adjusted?

What are the complexitig patients generally present with?

1.4 Objective of the outcomes evaluation

The aim of the outcomes evaluation is to examine the impact of the program
on short and intermediate term patient outcomes.

The outcomes evaluation aims to shed light on the follovginigset of questions:

1 What outcomes have been achieved for the patients, service providers, and the
health care system?

1 Are program outcomes sustainable and adaptable to further sites?
1 Has the OACCP provided equity of access to patients with osteoarthritis?

1.5 Program logic framework

The program logic framework for the OACCP was developed by ACI and the Musculoskeletal
Network. The purpose of the logic framework is to:

9 assistin clarifying program intent;

Deloitte Access Economics ) ) 10
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1 build a common understanding amongst stakeholders ok ke program works and
the key objectives and outcomes to be achieved; and

1 identify the key areas of focus for the evaluation.

The logic framework provides a useful reference for the process and outcomes evaluations.
In particular, it is useful for iderfiying the agreed objectives, outcomes, outputs and inputs

of the OACCP to be considered in the evaluation. These have informed the scope of issues
to be considered in relation to the evaluation questios full copy of the logic framework

can be foundat Appendix A

11
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2.1 Data sources

The data sources used for the process and outcomes evaluation are descrifauéar?.1

Table 2.1 Data sources used

Data Source Description Used to Measure

Hospital Activity This dataset gives demographic and outcorr Length of stay, comorbidities
Data data on each separation that is associated procedures
with osteoarthritis.

OACCP Database This dataset was collected by the OACCP  Pain, Quality of Life, Mality,
program directly, and gives outcome data fc Depression, Anxiety and
each patient over time, as well as Stress
demographic data for each patient.

Site consultations These data are were gathered from the site Waitlist management,
consultations that were primarily undertaker Provide catext to other
for the process analysis, but also provided outcome measures
insights for the outcome analysis

In the OACCP database, sites not included in the Model of Care as pilot sites or were no
longer operational in 2011 including Coffs Harbour, Dubbo and Grafton were excluded from
the analysis. As sites implemented the OAGC¥arying times, 2012 was used as the
commencement period as it provided the first full year of data. Data for 2@1®&as also
included in the analysis, though it should be noted that this does not include data for June
2014, and some sites are mmger operating in 201:34.

Details of the data used can be founddppendix C

2.2 Process evaluation

The process evaluation was qualitative in nature and involved-stemnitured phone and
faceto-face interviews with staff across all the OACCP pilot sifedetails thesite and
methods of consultation across the sitesThe roles of those participating included an
orthopaedic surgeonl.ocal Health District executive directdacility general manger, a
Local Health District clinical innovation support officer, coordinators of OACCP and the
variousmultidisciplinaryteam members.

Table 2.2 Semistructured interviews with OACCP team members

Pilot site Method
Royal North Shore/Ryde Faceto-face
Wollongong Teleconference
Nepean Teleconference
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Pilot site Method

Royal Newcastle Teleconference
Bowral Teleconference
Fairfield Teleconference
Gosford Teleconference
Newcastle Teleconference
Port Macquarie Teleconference
Sutherland Faceto-face

A set of questions for the serstructured interviews were developed to guide the
discussions Wi stakeholders, and can be foundAppendix A The questions are mapped
against the key evaluation questions as per the OACCP Evaluation Plan.

While a number of consultations were conducted to ensure all those involved directly or
AYRANBOGtE gAGK GKS LINPAINIY $SNBE Sy3al ISR:
A GdzN> GA2YyQ FY2y3 nh!//t GSIY YaGdviGeENaikcab ¢ K
Innovation Support Officer (an anhedist) provided a different perspectéer and some
additional insights.

2.2.2 Caveats and limitations of approach

The focus of the process evaluation is to assess the implementation of the OACCP across
the pilot sites. While there were some common percepsi®f the program, it should be

noted that, given the nature of the program where program teams are comprised of a small
number of staff, the feedback necessarily reflects the views of a handful of people. In
addition, the distribution of the stakeholdersonsulted did not represent all relevant
stakeholders of the program; it would have been beneficial to consult with:

1 more orthopaedic surgeons to gauge their views of the program, whether they
supported the program, and if they did not support theogram, what are the key
reasons. This is particularly important given the importance of surgeorirbuas
emphasised in the consultations;

1 allied health department heads who were either supportive or not involved in the
program to obtain their view othe program and how they felt the program could
work better in developing a more coordinated and integrated approach to OA. Three
managers were interviewed, but more involvement would have been valuable; and

1 other chronic care program coordinators to gaudpeir views on how the OACCP
could be better integrated and coordinated with their chronic care program to
ensure continuity and consistency in patient care.

Another key limitation to the approach is the large variation in the program
implementation acros the sites. Some sites already had a program similar to the OACCP
prior to implementation; the program is still operating in some sites and not in others; and
the level of funding and structure of the program in each site varies significantly. Hence, it
is important to note that while some key themes works for some sites, it may not
necessarily work for all sites as it will also depend on the typical patient cohort at each site
(e.g. Culturally and Linguistically Diverse) and the structure of the program
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2.3 Outcomes evaluation

The outcomes evaluation was quantitative in nature, and involved using data drawn from a
range of sources to measure whether the implementation of the OACCP at program sites
resulted in the intended outcomes of the program.

The oucomes evaluation was undertaken to address the program evaluation questions
relating to program outcomes.Table 2.3lists the evaluation questions answered ireth
outcomes evaluation.

Table 2.3 Indicators used to address evaluation questions

Evaluation Question Indicators Used
What outcomes have been achieved for 1 Average change in patient length of stay at
the participants, service providers, and program sites
the healthcare system? % of patients that have improved their

mobility over the duration of the program

1 % of patients that have reduced their pain ov
the duration of the program

1 % of patients that have been able to leave th
waitlist after attending the program

What unexpected outcomes occurred 1 Change in the number of anorbidities
throughout the program either adverse ¢

positive?

Did the performance indicators relate to 1 Enablers and barriers emerged from the
the program and quality improvement? consultationdfor the process evaluatiogdid

the sites that had these enablers and a
minimal number of barriers perform better in
the indicators above?

2.3.2 Change in average patient length of stay at program sites

Average patient length of stay is a useful indicator as it measures a real impact of the
introduction of the OACCP program that simultaneously impacts on patients, service
providers, and the health system as a whole.

The impact of the implementation ohé OACCP on the average patient length of stay was
measured by (1) observing how the average length of stay changed at OACCP program sites
and norOACCP hospitals following the implementation of the OACCP at each program site,
and (2) by subtracting the ahge in average length of stay observed at @HRCCP
hospitals from the change in average length of stay observed at OACCP hospitals; this
calculation identifies the change in the average length of stay that was due only to the
implementation of the OACCP,y R A & |DfferengeintDifferdnce® SadA Yl §S o

The intuitionbehindthe analysis is to use the hospitals that did not implement the OACCP
as the baseline case for the OACCP program sites, after standardising for the age and
gender composition of the patients. The differences between the OACCP sites and the non

OACCP sitdahat occur after the implementation of the OACCP are estimated as a measure
14
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of the impact of the program. As this analysis uses both the state of the hospital before the
program was implemented and the outcomes in the fOACCP sites as a baseline, it is
able to control for many variables that may be difficult to control for or account for directly.

Model description

The Differencen-Differences estimate was obtained by estimating the following
econometric regression modél:

SoomeEBQr & T & [z T & 1 B 67QQ- (E1)

Where) 6 6 o ésit@ outcome variable of interest either total number of days that a
patient has been admitted to hospital, or the number of-roorbidities that they are
assessed withThe variables on the rigliand side of the equation are:

h A& | O2yadlyd:x
@ is an indicator of whether the patient is being treated at an OACCP site,

@ Is an indicator of whether the OACCP program has been implemented at the
LI GASy G QaospitMS I G YSy i

@ is the sex of the patient,
0 "Q@s an indicator for the age category of the patient,
s A& GKS SNNBN G6SN¥o

The composition of patients in both the control and treatment group may change over the
observation period, which may potentiallyids the differencean-difference estimate. In
order to minimise this bias, the age of the patient, number of patient comorbidities, and
sex of the patient were added to the regression to control for the changing patient
characteristics over the observatigeriod.

The way to interpret the regression model (abstracting from a consideration of the patient
age, sex, and comorbidity control variables) is as follows:

1 For patients being treated at OACCP program sites before the implementation of
the OACCP, the variabde=1 and® =0, so the average length of stay in hospital for
these patients is:

00" I

One the OACCP program has been implemented, therl and & =1, so these
LI 6ASYyGaQ | @SNr3IS tSy3idkK 2F aidle 0S02YS.

oo™ 11 7

2 As Patient Length of Stay is a roegative variable (all values are greater or equal to zero) an Ordinary Least
Squares regression is unlikely to be consistent, efficient or unbiased. The model was instead estimated as a
Tobit model in order to account for the nature of the dependent afle.
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1 For patients being treated at née@ACCP hospital sites before the implementation
of the OACCP, the varialle=0 and® =0, so the average length of stay in hospital
for these patients is:

00"

One the OACCP program has been implemented, ther0 and® =1, so these
LI 6ASYyGaQ Fr@SNFX3IS tSyaagkK 2F adalre o0S02YS.

007y T

1 The changing length of stay for patients at OACCP andDA®@CP hospitals can be
seen to be:

OACCP hospital patients:
Yo 6 Y O A A A |
Non-OACCP hospital patients:
YO 0 Y o 1 G

1 Therefore the difference in the change of length of stay between OACCP and Non
OACCP hospitals (caused b$th A y (i N2 RdzO (i A 2¢/(i K2SF RIAKES SINIB/Y /
RATFSNByOSa SadAaylras e AayY

Yo 0 Y Yo 0 Y f [ I [

Data onNSW osteoarthritis patient separations between Jagu2007 and December 2013
over 202 sitesvas used forhis analysisOsteoarthritis patient separations were defined as
those separations with an OA IdD-AM diagnosis code (M16M17.9) and with an OA
related DRG.

Further details are provided on the daset are provided in Appendix C.

It should be noted tht because not all osteoarthritis patients at the program sites
necessarily went through the OACCP, the estimated impact of the OACCP program on
average patient length of stay represents the average change in patient length of stay for a
patient at an OACE program sitaegardless of whether the patient was enrolled in the
OACCP programSteps were taken prior to the regression analysis to remove patients from
OACCP program sites that had characteristics (age, gender, place of residence) that did not
match those in the OACCP database, though a large number of the patients remaining in
the OACCP program site cohort are unlikely to have been enrolled in the prédgram.

% As the aim of the analysis is to compare the impact of the program on comparable patients that have not gone
through the program, this removal of patients serves to make our comparison more accurate. However, as their
counterparts in the nospartidpating sites are equally valid as comparison to those who have gone through the
program, the equivalent process was not necessary to undertake for the control group of patients.
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2.3.3 Caveats and limitations of approach

The key assumption required for the validity of thigimsite is that the two groups, the
OACCP hospitals and the ROACCP hospitals, remain credible treatment and control
IANRdzLJA F2NJ SI OK 20KSNJ 20SN) GKS S@IFftdad GdAzy
assumptiong the two groups are assumed to lfellowing the same underlying trend over

time, and only differ in whether they have the OACCP program or not.

If there is a factor other than the introduction of the OACCP that affects the average length
of stay of patients in one of these groups over #aluation period, but not the other,

then the estimate of the impact of the OACCP on patient length of stay will be biased by
this change. For instance, if there is a systematic increase in elective surgeries at the
OACCP sites that is unrelated to oduction of the OACCP, and this increase in elective
surgeries does not occur at the control sites, the resulting changes in the length of stay may
be attributed to the program rather than to the increasing proportion of elective surgeries.
Indeed, the cofficient estimates of the regression (presentedAppendixD) suggest that

on average, the OACCP hospitals have longer lengths of stay and separations with more
comorbidities than the control group of hospitals, giving the OACCP hospitals more room
for improvement.

Choosing to take part in the OACCP pilot prograay also indicate that the treatment
group of hospitals are more focused on OA, and are therefore likely to be engaging in other
efforts outside the OACCP program in order to help OA patients, or simply were committing
more resources to OA than the contrgloup of hospitals, at the same time as the OACCP
program was implemented. The estimated impact of the introduction of the OACCP will
capture the net effect of all these efforts, and does not isolate the impact of the OACCP.
Another limitation is that thé approach estimates the average effect of the program at the
hospital level, not at the patient level. Whether this is the statistic of interest will depend
on the applicatiory if the question of interest is the impact at a system level for a site that
is implementing the program, this is precisely the estimate of interest. However, if the
guestion of interest is concerned with the impact of the program on only those that have
entered the program, relative to those who did not, this estimate will sicguiftly under
estimate this impact as a large number of those who did not go through the program are
assumed to have done so.

A final and important limitation is that the estimated impact of the implementation of the
OACCP program on patient length of skayhe average impact across all OACCP program
sites. In reality, the OACCP program was implemented with more fidelity at some program
sites than at other program sites, so when all program sites are grouped together to
estimate the impact of the progranthe estimated impact will understate what would
occur if all program sites implemented the program with full fidelity.
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This section examines the processes used to implement the OACCP, particularly the key

enablers and barriers tamplementation The evaluation domains and questions this
section addresses are summarisedable 3.1

Table 3.1 Process evaluation@mains and evaluation questions

Doman Evaluation question

Fidelity What are the key processes used to implement the OACCF
the nominated pilot sites?

How was the implementation structured at each site and hc
was it resourced?

Reach and access How many participants are treated at easite?

Data collection and quality Did the performance indicators relate to the program and
quality improvement?

Enablers, barriers and Key enablers, barriers and opportunities for implementatior

opportunities for implementation  of the OACCP?

Effectiveness What outcomes have been achieved for the participants,

service providers and the health care system?

3.2 Fidelity

3.2.1 Purpose of the OACCP

As the OACCP Model of Care indicates, the model was developed in line with best practice
with the objective ofimproving coordination of care and adopting an intisciplinary
approach to the conservative management of osteoarthrit@ne of the most important
aspects of the OACCP that sites identified was the focus omrtderlying comorbidities

that were aggavating their osteoarthritisespecially excess weight

Sitesalsorecognised thathe program would contribute to better management of the joint
surgical waitlistasthe program allowegatientsto be escalated, or be removed from the
waitlist asappropriate However, many also noted that in order for the program to truly
effective as a waitlist management program, it needed to target patients much earlier in
their OA journey (at primary care stage) in order to prevent those not requiring surgery
from entering the waitlist

Of the patients who were recorded as being discharged from the program, around 64%
reported undergoing surgery as their primary reason for discharge betweenTDHhd
201314. Of those who were on the surgical wet while in the program,10.7% of knee
patients and 4.2% of hip patientgere removed from the waitlist because they no longer
required surgery At a site levelRoyal North Shoréad the highest proportion removed

18
Commerciain-Confidence

Deloitte Access Economics



OACCP evaluation

from the waitlistas they no longer required sgery at 12.0®6, while the lowest was at
Nepean Blue Mountains at 0.7%%

3.2.2 Resourcing of OACCP teams

Across most sits consulted, the typical OACCP team generally comprise

1 a coordinator who & also the program phyatherapist andis the central point of
contact between patients and the rest of the OACCP team, managing their initial and
ongoing assessments;

1 a dietitian who assists patients in managing their lifestyle risks particularly their
weight and obesity issues;

1 an occupational therapist who assiststigats in managing their osteoarthritis
around their dayto-day activities including home visits and modifications, and
managing pain in daily activitiesnd

1 an administrative support officer who assists with data entry as well as comtgg
and followingup patients on the waitlist, and other administrative tasks.

One site had the addition of a rheumatologist (Royal North Shore) and two sites found it
beneficial to have a nurse on the team (Fairfield and Port Macqudriegome sites such as
Bowral and Newcastle, the team only consistednally of the physiotherapist/Coordinator
who referred patients to the relevant services both within the hospital and in the
community. While neither Coordin@rs observed any signifioa issues with this team
model, they did note that sometimes it was difficult to refer patients to private services.

Table 3.2 OACCP team composition and funded FTEs by site

Pilot site Role Funded FTE
Bowral Physiotherapist/Coordinator 0.6FTE
Gosford Physiotherapist/Coordinator 0.4 FTE
Occupational Therapist 0.1 FTE
Dietitian 0.4 FTE
Administrative Officer 0.5 FTE
Physiotherapist 0.8FTE
Fairfield Physiotherapist/Coordinator 1L1FTE
Physiotherapist 1.0FTE
Occupational Therapist Informally secondegon
referral basis
Nurse Informally seconded
Nepean/Blue Mountains Physiotherapist/Coordinator 1FTE
Physiotherapist 0.1 FTE
Occupational Therapist Seconded
Dietitian Seconded
Social Worker 0.2 FTE
Administrative Officer 0.55 FTE

* It should be noted that Newcastle recorded 100% of its patients were mooved from the waitlist.
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Pilot site Role Funded FTE
Royal Newcastle Physiotherapist/Coordinator 1FTE
Port Macquarie Physiotherapist/Coordinator 0.6 FTE
Dietitian 0.2 FTE
Administrative Officer 0.2 FTE
Nurse 0.5 FTE
Royal North Shore Physiotherapist/Coordinator 1FTE
Occupational Therapist 0.2 FTE
Dietitian 0.4FTE
Administrative Officer 0.2 FTE
Rheumatologist 0.2 FTE
Social Worker Informally seconded
Orthotics Informally seconded
Sutherland Physiotherapist/Coordinator 0.3 FTE
Occupational Therapist 0.2 FTE
Dietitian 0.1 FTE
Administrative Officer 0.2 FTE
Wollongong Physiotherapist/Coordinator 1FTE
Occupational Therapist 0.2 FTE
Dietitian 0.5 FTE
Administrative Officer 0.5 FTE

Sites recognised the importance baving an experiencedoordinator who was able to
manage and coordinate the patient care pathwyough the program In addition, many

sites noted that in the absence of OACCP, patients rarely had access to a dietitian to
manage their weight issues and usually accessed an occupational therapist immediately
before or after surgeryThis often lead$o increased length of stay.

Sites were asked whether there were any additional disciplines that they felt would be
beneficial to have in their OACCP teanrsto work more closely with as part of the
program As expected, this was highly dependent on tiige of patients each site received
and the complexities they presented witlSomesites mentioned:

1 access to nursing staff e.fpr medication advice;

1 access to social worker (as was the case in Royal North Shore who had an unfunded
social worker workig closely as part of the OACCP team) to work with patients with
underlying social issues that may be impacting on their ability tonsetfage their
condition such as housingnd

1 access to mental health teams as depression and anxiety are likely iokiegl o
pain and less mobility.

In terms of training that people found useful, many noted the training programs held by
Health Change Australia As the OACCP is essentially a behaviour modification and
motivational program, Health Change Australia prograeseloped their skills in:

i patient-centred care and service delivery;
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1 assessing and building motivation in patients to change and modify their own
behaviours; and

1 adopting a moremulti-disciplinarychronic disease management focus rather than a
YairfueQ F20

3.3 Reach and access

3.3.1 Referral process

The OACCP Model of Care specifies that during the pilot phase of the program, most
participants will be drawn from the elective joint replacement waiting lists at each of the
pilot sites This is reflected as across all sit€hart 3.1shows that around 84.5% of all
referrals were from the surgical waitlist during the implementation period

Chart 3.1 Source of referral for all sites (20412 to 201213)

0.0% 0.6%

0.1%

7.8% 0/ 1.6%

0.2%

84.5%

uGP Nurse Orthopaedic Surgeom Other
B Physiotherapist Rheumatologist Self-Referral Surgical Waitlist

Source: OACCP Database.

Chart 3.2summarises the source of referral across all sites by.y&#hile majority of
referrals are from the surgical waitlist, there appears to be a steady increase in the
proportion of referrals from orthopaedic surgeank 201213, almost 15.3% of all referrals
were by surgeons compared to 4.75% in the previous.y&ais increase is in line with the
findings from the consultations where many noted the initial apprehension of orthopaedic
surgeons about the program and its purpose as a waitlist management prodtamever,
many suggested that program bity from surgens improved once they recognised the
value of the program, shown through increasing surgeon referrals into the program.
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Chart 3.2 Source of referral for all sites by year
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Source: OACCP Database.

The proportion of GP referrals has remained somewhat steady awerdt around 5.7% of

all referrals between 20112 and 2013l4. Several sites attempted opening up the
program to GP/Primary Care referrals, but were overwhelmed by the spike in demand and
was unable to handle both the waitlist referrals and GP/PrimaayeGeferrals at their
current capacity One site noted that the GP referral process helped to educate GPs and
other Primary Health Care providers on chronic care and multidisciplinary and conservative
management of OA.

3.3.2 Program intake process

Figure 3.1summarises the program intake process that was expressed by saitesafor
people who were not referred directly into the OACCPeople generally received an
orthopaedic referral into the hospital and entered the surgical waitlist, and the OACCP
Coordinator would check for new entries into the waitlidthese patients will be contacted
about the program, and be provided with information about the OACCP and their
condition Sites used a combination of letter and phone to contact patients, but some
people noted the limitations in engaging patients via m&htients are then invited for an
initial assessment before agreeing to participation in the program.

Figure 3.1 Comma program intake process

. OACCP contacts 5 . 5 Patient negotiates
People receive . Provides patients Patient goes to
p patient about e A P terms and
orthopaedic referral rogram (via with information OACCP clinic for -
into hospital prog package on OA initial assessment L
letter/phone) participation

As most sites still have a backlog of patients on the waitlist, some patients may not be
contacted about the program for a number of months.

3.3.3 Program uptake

The OACCP Model of Care aimed to enrol 300 participants at each site bgd of 2011
12. FromChart 3.3 it is clear that Fairfield is the only site that assessed more than 300
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patients between 201112 and 2013L4. However, it is important to note that there was a
similar program in 2009 in K&eld in place prior to the OACCP, as well as in Nepean/Blue
Mountainsand in Newcastle

Chart 3.3 Totalpatients enrolled in OACCP by site and year

600
500

400 Target

Enrclment

300 201314 includes only ten

months of data
I T = T l T T | T I T | 1
FH GH SH WH

FMBEH RMNSH BH

200

100 |
':I J T T
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= 20112012 = 2012213 - 20132014

Source: OACCP Database.
Note: 201314 data excludes June 2014 dakit was unavailable at the time of data extraction.

Between 201112 and 2013L4, there were a total of 5,140 patients referred to the OACCP
across all sites, with only 0.45% of those patients who did not receive an initial assessment
Chart 3.4shows the number of days between referral into the OACCP and their initial
assessment date On average, patients waited around 49 days to receive their initial
assessmenafter being referred into the program, with the median waiting time being 37
days. Gosford and Nepean/Blue Mountains had an average of over 70 days between
referral and initial assessment, while Bowral, Newcastle and Fairfield averaged less than 40
days.
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Chart 3.4 Number of days between referral and initial assessment

No. of people
140 -

120
100
80
60
40 -

20 -

0 20 40 60 80 100 120 140 161 185 210 252 365
Days

Source: OACCP Database.

In terms of the geographic distance which patients travel to attend the OACCP at each site,
it appears that a laye proportion come from the surrounding Local Government Areas
(LGAs) Table 3.3summarises the LGAs in which patients resided who were in the OACCP
by site.
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Pilot site Resident LGAs of patients

Bowral Bathurst Regional Campbelltown Goulburn Mulwaree  Kiama Shoalhaven Wollongong
Boorowa CoomaMonaro Great Lakes Queanbeyan Wingecarribee
Camden Fairfield Harden Shellharbour Wollondilly

Gosford Cessnock Gosford Lake Macquarie Wollongong Wyong

Fairfield Ashfield Botany Bay Eurobodalla Hurstville Penrith Unincorporated ACT
Auburn Camden Fairfield Kiama Shellharbour Wingecarribee
Bankstown Campbelltown Gold Coast Lake Macquarie Sutherland Shire Wollondilly
Blacktown Canada Bay Great Lakes Liverpool Sydney Wollongong
Blue Mountains Canterbury Holroyd Parramatta Tumbarumba Wyong

Nepean/Blue Blacktown Camden Gunnedah Lithgow Shoalhaven

Mountains  Bjand Campbelltown Hawkesbury Liverpool Wingecarribee
Blue Mountains Fairfield Holroyd Penrith Wollondilly

Newcastle Cessnock Great Lakes Lake Macquarie Newcastle Upper Hunter Shire
Dungog Gunnedah Muswellbrook Port Stephens Wyong

Port Armidale Dumaresq Greater Taree Port Macquarie

Macquarie Bellingen Gwydir Hasting
Great Lakes Kempsey Shoalhaven

Deloitte Access Economics
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Pilot site Resident LGAs of patients

RoyalNorth  Ashfield Canada Bay Holroyd Manly Upper Hunter Shire  Warrumbungle Shire

Shore Auburn Canterbury Hornsby Mid-Western Warringah Waverley
Bankstown Cessnock Hunters Hill Regional Randwick Willoughby
Bathurst Regional Cootamundra Hurstville Mosman Rockdale Woollahra
Blacktown Dubbo Kuring-gai North Sydney Ryde Wyong
Blue Mountains Fairfield Lake Macquarie Parramatta Shoalhaven
Botany Bay Gosford LaneCove Penrith Sutherland Shire
Campbelltown Great Lakes Leichhardt Pittwater Sydney

Sutherland Ashfield Fairfield Rockdale
Balranald Hurstville Sutherland Shire
Bankstown Kogarah Wollondilly
Canterbury Matrrickville

Wollongong Camden Kiama Wollondilly
Campbelltown Shellharbour Wollongong
Coonamble Shoalhaven
Holroyd Sutherland Shire

Source: OACCP Database.

Deloitte Access Economics

26
Commerciain-Confidence



OACCP evaluation

3.4 Data collection and gquality

3.4.1 Data entry and maintenance of database

Across met of the sites consulted, theoordinator is responsible for entering clinical
patient data (such as their emorbidities and their knee and hip osteoarthritis outcome
scores) into the OACCP databas&dministrative support staff assig the entering of
patient details (such as their age, gender and contact deiails) the OACCP databaskn
sites where teams included a nurse, the nurse entered thenodbidities data at initial
assessment stage.

Coordinators across several sites noted the duplication in dsattoe hospital database and
the OACCP database aretiimked, meaning data needed to be entered twice for every
patient. As a result, many indicated the data reporting process to be time consuming and
sometimes frustrating as they were unable to extract patient information eaSibme sites

also felt thd the data requirement put a strain on their patients as they were required to
undertake many activitiesugh as the 6MWT and the TUG.

3.4.2 Data use

Majority of the sites consulted acknowledged they did not have access to the OACCP
database beyond a patient magement capacity As a result, it was clear that many
Coordinators did not have an understanding about the purpose of the data reporting and
what the information was being used for.

It was acknowledged that sites received quarterly program reparid annal summaries

from ACI, and were able to request specific data eadilpwever,many also suggested it
would be beneficial for them to be able to access the database in order to undertake their
own analysis of the program from a continuous quality improeet perspective As an
example, one sitmoted that they would like to undertake patient characteristic analysis to
identify particular cohorts who were more likely to engage fully with the OACCP compared
to others This would allow them to be able teetier target individuals who are likely to
engage with the program since the OACCP relies heavily on patient motivation in order to
achieve optimal outcomes for patients.

3.4.3 Key performance indicators

Some people felt that the key performance indicators niid take into account the positive
outcomes of the OACCP that were maajualitative Some qualitative outcome measures
that were mentioned include:

1 patients being better prepared for surgery, and having more realistic expectations
about surgery and its gential outcomes and impacts;

1 ability of the OACCP team to see early on if a patient begins to regress and can then
escalate them more appropriately;

i changes in the motivations of patients and their own desires to change and modify
their health behaviour order to improve their health outcomes; and
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1 postsurgery recovery may be improved elgecause they had access to an OT early
on who was able to make appropriate modifications to their home, or that they no
longer had excess weight which was placimgss on their joints.

3.5 Key enablersbarriers and opportunities to
Implementation

3.5.1 Enablers

One of the factors that siteesoundinglyidentified as a key enabler the implementation

of the OACCP is strong binyfrom other stakeholders, particularly ortpaedic surgeons
allied health Department Heads, hospital executives tnedACI In sites where there was

a championor a strong advocate of the prografparticularly if they were also a surgeon)
within the hospital such as Wollongong,tiserland, and Ryal North Shore, it appeared
easier to garner support for the program both from other disciplines and within the
K 2 & LJkexetufive aThis effect was particularly clear for Wollongong; as the original
Coordinator and advocate for the program moved to #eo hospital, the program began

to lose momentum.

Several sites hold regular formal case meetings with the whole OACCP team to ensure
patients are receiving consistent and integrated cakven informal case meetings enable
OACCP team members to bett®ynchronise schedules so that patients are able to access
more coordinated and streamlined care.

3.5.2 Barriers

For some sites, physical location and space was sometimes found to be a limiting factor
Several sites noted difficulties in needing to compete fimisite gym space as well affice

space and infrastructureSites in more remote and regional ardasind that the physical
location of the clinic posed logistical issues for patients who may already not be very mobile
due to their OA The Port Macquaé site travels to several areas in order to reach those
patients who have difficulties or are unwilling to travel to the clinic, and therefore
otherwise would not have entered the program.

Another challenge for sites was the difficulty in quantifying angspnting the impacts of
the program for hosjpal administrators Although the program was reported to be very
successfulmost of these reports are anecdotal and difficult to verify using the data
collected Sites particularly found it hard to justifpeir program in terms of costs avoided
using the information at hand, despite feeling strongly about the program.

Uncertainty about funding was noted as a hindrance in terms of resourcing and staffing of
the program Staff retention was a challenge in sersites, and this negatively impacted on
the effective implementation and continuation of the OACCRis was particularly the case

in sites where there had been several ngas in the program coordinator, which affects
LI §ASYy Qs O2ydygidatelie YR O2y&aAaisSyO

A lack of awareness and support for the program within the hospital was cited as a barrier
to implementation Some sites raised awareness of the program by making presentations
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to relevant stakeholders (such as hospital executives and allialithdepartment heads)
This serves to also build better relationships and networks with other relevant
departments, which was identified as crucial to integrated and coordinated patient care.

In sites where funding for the OACCP had been reduced oritcuias clear that the
subsequent decrease in FTEs within the team impacted on the continuity and proper
functioning of the programFor example, this was seen in the case of Sutherland where the
program was halved, the program did not have capacity te takas many participants as
before.

3.5.3 Opportunities

Many sites intended to take referrals from GPs into the program, but were unable to due to
capacity constraints The program was partly intended to serve a waitlist management
function, and as such pridised patients from the waitlist Linkages between GPs and the
program were also weak at somstes, finding referrals from GPs were sometimes
inappropriate (such as patients with acute pain and required surgery immediately)

However, oer half of the #es consultedperceived the OACCP as more suited to a
communitybased model that focused more on prevention and early intervention at the
primary care level Many mentioned that this would in turn address concerns around the
orthopaedic waitlist as pati@s are triaged earlier and will be more appropriately referred

to surgery.

Currently, the program mainly targets patients who are already on the surgical waltlist
Newcastle, there are two waitlists for orthopaedic careone to see an orthopaedic
surgeon and the second to get joint surgeryhere is a shift towards targeting patients
earlier as they are waiting to see a surgeon rather than those who are already on the
surgical waitlist.

As an integrated chronic care program for OA patients, manys siteted the lack of
coordination with other chronic care programs (such as diabetes and heart disease chronic
care programs) as a significant barrieéVhile chronic care programs adopt an integrated
and multidisciplinary care approach, the existence ofilsir yet seemingly separate
programs means there is significant overlap and duplication between the programs
particularly since the existence of comorbidit@®mong patientss common.

It was suggested by some that chronic care programs as a whole lbewentralised and
therefore more streamlined to provide a more consistent care pathway for patients who
have multiple morbidities For example, the need for health awareness and education is
generally common across different chronic care programs sucharasnd dietary
requirements, exercise, and managementafsto-day activities.

In addition to these more commonly expressed views, some individuals also mentioned:

1 follow up of patientgpostdischarge from the OACCP to examine their recovery time
and experience (for patients who underwent surgery), or to examine their progress
on their comorbidities (for patients who were removed from the waitliat)d

i some individuals noted that it wad be beneficial to see patients more intensively in
the first few months as that is the time when they are making changes to their lives,
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while others noted that as a behavioural change and management program, less than
three months would be too little the to make behawural changes.

3.6 Overview of process evaluation

Overall,the biggest factor that contributed to the successful implementation of the OACCP
at some sites is strong bag from all relevant stakeholders. Many sites recognised the
importance ¢ having a champion within the hospital advocating for the program, and
securing the support of the hospital executives, allied health department heads and most
importantly, orthopaedic surgeons.

In terms of the composition of the team, it is largely degent on the needs of the
patients. In general, almost all sites noted the importance of having an experienced
program coordinator/physiotherapist, who was able to be the single point of contact
between patients, the rest of the OACCP team, and other agiegtakeholders such as
GPs, other allied health teams and orthopaedic surgeons. In addition, most sites
recognised the importance of a multidisciplinary team including at a minimum a dietitian
and an occupational therapist to assist patients with otb@emorbidities.

An overwhelming majority of those consulted noted the opportunity for the OACCP to
target patients much earlier on in their OA pathway before they see an orthopaedic
surgeon. Some went as far to say that the program should be more comnrhasgd and

take on a more primary prevention focus, rather than targeting patients who are already on

the surgical waitlist.This ensures patients are provided with the option of conservative OA
management early on leading to potentially better patientaames. From the ACI and the
LINEANF YQA LISNELISOGABST S| NI A S NiIddAfof (p&iedSy G A
outcomes.
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This section examines the short and meditarm outcomes of the OACCipcluding an

analysis of the outcomes of n LIN2ANI Y F2NJ GKS KSIFfOGK aes:
outcomes The evaluation domains and questions this section addresses are summarised in
Table 4.1

Table 4.1 Outcomesevaluationquestions

Evaluation questios

What outcomes have been achieved for the patients, service providers, and the healthcare sys
What unexpected outcomes occurred throughout the program, either adverse or positive?
What improvements can beade to the program?

Did the performance indicators relate to the program and quality improvement?

Some sites noted through consultations that in the current iteration of the OACCP, where
participants are largely drawn from the surgical waitlist, it nbaydifficult to observe good
outcomes from the program becausige programis targeting patients who aralready at a
more acute stage dtheir condition In order to be able talemonstratethe full potential
benefit of the OACCP, patients need to be &egl at a much earlier stage of their OA so
that the program can achieve its objectives of (1) preventing those who do not require
surgery from entering the waitlist and (2) escalating those who require surgery more
appropriately.

4.2 Impact onLJ 1 A Siyfical ®Bucomes

This section presents the results of an analysis of the clinical outcomes of patients who
completed the full 52 weeks of the OACCP program (i.e. patients who exited early or are
still in the process of completing the program are not includet)e data for this analysis is
drawn from the OACCP database

421  Mobility

Two clinical indicators were used from the OACCP database to assess the impact of the
LINEINFY 2y LI GASYOG Y2o0AtAGeY GKS WE¢AYSR ! L
¢SaidQmn.ocaz

The Timed Up and Go test involves measuring in seconds how long it takes (in a controlled
setting) for a patient to get up from a chair, walk a short distance, turn around, and sit
down again The Six Minute Walk test involves measuring in metres faova patient can

walk along a track (in a controlled setting) for six minutes.

42.1.1 TUG tesbutcomes

An analysis of TUG test scores shows that patients enrolled into the OACCP program across
all program sites on average experienced an improvement in theatifumal mobilityin the
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first 26" weeks of the program, but subsequently reversed most of these mobility gains in
their last 26 weeks of participation in the prograrRatients with osteoarthritis of the hip
experienced less of an improvement in their T&®res than patients with osteoarthritis of
the knee

The reasorfor the averageamprovement and subsequent relapse TUG test scores over

0KS O2dzNBES 27F | LI (A Sy (coull berthatatiedsSaveSnylidlly Ay (
more committed to the pogram and selnanage themselves in line with their plans, but

then subsequently manage themselves less effectively as they begin to have less contact
gAOGK GKS ht//t GSIFYXZ FINB 3ISGaGAy3a Ot 2aSNI (2
of keeping upconservative care), and/or just generally become less enthusiastic angyut

of their required seimanagement (for example dietary changes and physical exercise) over
time.

A common message from the consultation of staff at program sites was thatgmogr
success relied heavily on patients being committed and enthusiastic about participation and
their selfmanagement As mentioned in the discussion of tlensultation outcomes
(Section3.5.3, some of the staff at program sites suggesgetient outcomes could be
improved withgreater patient contact in the earlier phase of their participation when the
patients are most enthusiastic, while other site staff recomnded greater contact with
patients towards the end of the program where the frequency of contact with the OACCP
team is reduced This result would suggest that, in general, more contact with patients
improves their clinical outcomest any stageéhroughaout the program.

One message from begractice guidelines ithat supervisedr groupexerciseis found to

be more effective for patients than when theye left to perform exerciseby themselves
at home Thiscould also explain the deterioration in patit outcomes towards the end of
their involvement in the programpatients may not have continued exercises at home
unsupervised as they were worried that they may injure themselgesnay have been less
motivated to exercise without encouragement
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Chart 4.1 TUG test results
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There was considerable variation in TUG test outcomes across programRaies North
Shore hospital experienced the greatest share of patients with osteoarthritis of the knee
that recorded an improvement in their TUG test results over the 52 weeks of the program,
while a relatively large number of patients Bbrt Macquarie, ad the Gosfordhospitals

also experiencedmprovements. Thesmallest improvement in patient outcomes occurred

at the Bowral Hospital.

Some of the strong performance of the Royal North Shore hospital can be attributed to its
relatively healthy patient cohor the patients whoenter the OACCRt the Royal North
Shore hospital tend to have fewer -oaorbidities and relatively higher initiainobility
compared to most of the OACCP sitétowever, gen once the differences in patient
characteristics across prograsites are taken into account, the Royal North Shore hospital
still records the greatest proportion of knee osteoarthritis patients that improve their TUG
test results(See Apendix C for a futhnalysis of clinical outcomesth controls for patient
characteristics) Of the otherrelatively strongperformers, the Port Macquarie hospital is
notable for having a large proportion of patients with a large number ehoobidities and

poor mobility at the start of the program.

For patients with osteoarthritisf the hip, only the Port Macquarie, Fairfield, Gosford, and
Wollongonghospitalshave large enough patient samples from which to make a comparison
of patient clinical outcomes. Of these hospitalpatients at the Gosford and Fairfield
hospitalsreport the greatest improvement imUGscores

421.2 Six Minute Walk tesbutcomes

A similar overall pattern of patient progress and reversion is seen for the Six Minute Walk
Test as for the Timed Up and Go Test: patient mobility improves over the first 2& week
the program, before most of the mobility gains are reversed before the patient completes
the program at 52 weeksOnce again, patients with osteoarthritis of the hip experience
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less of an improvement in their test scores compared to patients witbazsthritis of the
knee.

The variation in 52veek patient outcomes across program sites was similar as for the TUG

test; once again the Royal North Shore Hospital had the greatest improvemesix in

Minute Walk test scoregincluding once the Royal North 82 NS & Q NBf | G§A St &
patient characteristicsare controlled foj while the Bowral Hospital had the smallest
improvement inSix Minute Walk test scoreShePort Macquarie Gosford, and Wollongong

Hospitak alsohad relatively strong outcomes ford@r patients, patients with less mobility,

and more comorbidities, with patient outcomes in line or close to those achieved by the
Royal North Shore Hospital

For the hospitals with sizable samples of patients with osteoarthritis of thepdiggnts at
the Port Macquarie hospital repaetl the greatest improvement irSix Minute Walk test
scores

Chart 4.2 Six Minute Walk Test results

Average 6MWT score across all sites Share of patients reporting improvement by site
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¢tKS Of AYAOFItf AYRAOIF(O2NBR dzaSR (02 | aasSaa GKS
levels are the Hip disability and Osteoarthritis OutcoBeore (HOOS) for patients with
osteoarthritis of the hip and the Knee injury and Osteoarthritis Outcome S&POS) for

patients with osteoarthritis of the knee.

¢KS Yhh{ YR I hh{ IINB [dSaidArz2yylANBa RS@Sft
opinion about their kneer hip and associated problemsThe questionnaires consist of 5
subscales; Pain, Other Syrapts, Function in Daily Living, Function in Sport and Recreation,

and Knee and Hip Related Quality of.lifehe previous week is the time period considered

when answering the questionsStandadized answer options are given on a Likert scale
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and each quéson is assigned a score from 0 to A normalised score (100 indicating no
symptoms and Ondicating extreme symptoms) is calculated for each subscaéle tests
are useful for their high testetest reproducibility.

The HOOS Pain scores show that pasieenrolled in the OACCP program with hip
osteoarthritis on average report generally unchanged pain scores for the first 26 weeks of
the program, and then subsequently report lower test scores (indicating greater perceived
pain) by the end of the prograntor patients enrolled in the program with osteoarthritis of

the knee, the KOOS Pain scores show an improvement over the first 26 weeks of the
program, before reversing most of the improvement by the end of the program at 52 weeks
(which mirrors the patten seenfor the mobility indicators)

There was considerable variation in-b2ek patient outcomes across the OACCP sites, with
the greatest improvement in pain outcomes for knee patients recorded at the Royal North
Shore Hospitalevenafter accountingor patient characteristics), while the Port Macquarie
Gosford, and FairfieltHospitak also showedsimilar strong outcomes to the Royal North
Shore Hospital fopatients with poor initial mobility, older age, and a large number of
comorbidities.

There wa less variation in outcomes for patients with osteoarthritis of the hipofathe
hospitals with a sizable sample of patients with osteoarthritis of the rbjported that
around a third of hip patients reported an improvement in their pain outcomes tver
course of the program

Chart 4.3 HOOS and KOQOS Pain survey results

Average HOOS Pain score across all sites HOOS Pain score change: site comparison
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Average KOOS Pain score across all sites KOOS Pain score change: site comparison
Index: 0O=Extreme symptoms, 100=No symptoms Patient Qutcomes - KOOS Pain Test
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4.2.3 Function in dailyiving

¢tKS Of AyAOl f AYRAOFG2NR dzaSR (2 |aasSaa (K
functionality in daily living are once again the Hip disability and Osteoarthritis Outcome
Scope (HOOS) for patients with osteoarthritis of the hip and the Knegyirgnd
Osteoarthritis Outcome Score (KOOS) for patients with osteoarthritis of the knee.

The outcomes of the HOOS and KOOS results for function in daily living largely mirror the
results for painand mobility on average, patients with osteoarthritis dfig hip report
steady function in daily living over the first 26 weeks of the program before reported
functionality falls by the time the patient exits the prografor patients with osteoarthritis

of the knee, function in daily living improves on averdge the first 26 weeks of the
program before declining in the final 26 weeks of participation.

Once again there is considerable variation invEsek patient outcomes across program
sites The Royal North Shore hospital reports the greatest improvement dtiermt
outcomes for patients with osteoarthritis of the knee (the Sutherland Hospital reports a
larger improvement but from a small sample) whtlee Port Macquarie, Fairfield, and
Gosford hospitals reported similar improvements in patient outcomesofder patients,
patients with a large number of comorbidities, and patients with poor initial mobility.

The Fairfield Hospital reports the greatest improvement in outcomes for patients with
osteoarthritis of the hip.
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Chart 4.4 HOOS and KOOS Functionality in DailyrigADL) survey results

Average HOOBDLscore across all sites HOOS ADL score change: site comparison
Index: O=Extreme symptoms, 100=No symptoms Patient Outcomes - HOOS ADL Test
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4.2.3.2  Overview of clinical outcomes
Overall the outcomes for theange of clinical indicators provided some consistent findings:

1. The OACCP program resulted in greater clinical improvements for patients with
arthritis of the knee compared to patients with osteoarthritis of the hip;

2. Patients tended to have greater imprawents in clinical outcomes over the first 26
weeks of the program, with a subsequent loss in in this clinical gains over the final
26 weeks of participation in the program;
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3. There was considerable variation in clinical outcomes across program sites; Royal
North Shore Hospital is consistently a stand out perforrferen after accounting
for relatively favourable patient characteristicsyith Port Macquarie, andhe
Gosfordhospitalsalso showing relatively good patient outcomes over a number of
clinical indicators. The Port Macquarie hospital is noteworthy for achieving
relatively large improvemestacross a range dainical outcomes foolder patients
patientswith relatively poor mobility and patients witra relatively large number of
comorbidities yon entry to the program

4.3 Osteoarthritis management and care
pathway

Many sites indicated that prior to the OACCP, the typical osteoarthritis treatment path
included referral to an orthopaedic surgeon who then placed the patient on the surgical
waitlist. Most noted the lack of focus on chronic care and disease management,
particularly around the complex needs patients presented with regularly such as excessive
weight This was generally attributed to the lack of awareness and education to patients
aroundpreventative and conservative management options.

When sites were asked about their perceptions of the impact of the OACCP on patient
outcomes, many cited the qualitative outcomes as key, including:

1 as patients are assessed at 3, 6 and 12 months, the Of&a@Pis able to identify
immediately if patients are deteriorating or regressing while they are in the program
and are best placed to escalate them to surgany

1 some sites noted a decrease in surgery cancellations, especially late notice
cancellationsas patients are better prepared for surgery and escalations are better
managed

4.4 Impact on admitted patient length of stay

This section presents an analysis of the impact of the OACCP on two outcomes: (1) the
average length of stay for each patient undeireg a knee or hip replacement, and (2) the
number of cemorbidities that each patient is diagnosed with. The primary indicator of how
the implementation of the OACCP affected service providers and the health system was to
look at how the implementation ofhe program affected the average length of patient
admissions in hospital. If the program is successful in reducing patient length of stay, this
improves the use of resources in the health system, and also benefits the patient. Analysing
the effect of tre introduction of the OACCP on the average number of patient comorbidities

is a useful indicator of the impact of the program on patient health outcomes.

This section presents a sunany of the results of equation E1 (debed in the
methodology sectiop which is used to estimate the impact of the introduction of the
OACCP on the average length of patient stag average number of patient comorbidities

at program sites An important caveat for this analysis is that the estimated effects of the
introduction of the OACCP on patient length of stay and number of comorbidities is for all
osteoarthritis patients at program sites, regardless of whether the patient participated in
the OACCP or noSteps were taken prior to the analysis to remove patients from CAC
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program sites that had characteristics (age, gender, place of residence) that did not match
those in the OACCP database, though a large number of the patients remaining in the
OACCP program site cohort are unlikely to have been enrolled in the prognanefore it

is reasonable to expect that the estimated effect of the OACCP program will be somewhat
weaker than if OACCP patients were able to be separately identified.

4.4.1 Estimated impact on patient length of stay

Taking a broad look at the average length of stay for hip and knee replacement separations
in NSW, it can be seen thabspitals that run the OACCP have, on average, lower lengths of
stay for knee and hip replacement separations than hospitals that havémmuemented

the program; this is the case botkefore and after the introduction of th©ACCPQhart

4.5). Following he introduction of theOACCP across prograsites between 2010 and
2011, the average length of stay at hospitals that run the OACCP appears to fall even
further relative to nonROACCP hospitals (this decline ithie context of a broader decline in

the length of stay fohip and knee replacemerseparationsin NSWsince at least 2007

Chart 4.5Average length of stay for hip and knee replacement separations in NSW
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An econometric analysis was undertaken to assess whether the relative decline in average
length of say for knee and hip replacemeseparationsat OACCP hospitalsliowing the
implementation of the programcould be causally attributed to theprogram
implementation The analysis is split for patients with osteoarthritis of the knee and
patients with osteoarthritis of the hip, as thefettiveness of the OACCP may be different
for these two groups. Overall, we do not find a statistically significant impact on the
average length of stay for knee or hip replacement separations for patients at hospitals
participating in the OACCP comparenl patients at hospitals not participating in the
OACCP. Full results are presentecAppendix D The estimated effecis not statistically
significant at any convdional levels of significance. Indeed, the standard error of the
estimated effect is quite large, suggesting that the OACCP had a materially different impact
on length of stay for different patients (perhaps due to a range of patient characteristics
that cannot be controlled fowith the data set that was used).
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Thisresultdoes notrule outthat the OACCP reduséhe averag@atient length of stayfor

knee or hip replacement separations; in order to more definitively test the hypothesis that
the OACCP deices patient length of stay, it would be necessary to (1) more completely
control for more patient characteristics by gathering more patient data (one way that this
could be done is to link the admitted patient hospital data set to OACCP program data to
incorporate clinical indicator information), and (2) to only include patients who participated
in the OACCP in the treatment group, which was unachievable with the availableltdata
would also be prudent to track followp subacute separations (i.e. su@idollow up and
rehabilitation) for OACCP patients who have had a knee or hip replacement, as it is
reasonable to think that the OACCP may have a larger effect on reducing -fglow
separations than acute surgical separations.

4.4.2 Estimated impact on patigrcomorbidities

Following the analysis of the introduction of the OACCP on the average length of stay for
patients, we also tested the hypothesis that the introduction of the OACCP impacts the
average number of comorbidities for patients at hospitals thatve implemented the

OACCP (though once again OA patients that participate in the OACCP cannot be separated
from OA patients who did not participate in the OACCP at these hospitaks)purpose of

this analysis was to quantitatively test a theme that eged from the qualitative

SOl fdzZ GA2YY GKIFG LINIOAOALI GA2Y Ay GKS htl [/
other chronic illnesses and health problems, such as diabetes, obesity and hypertension.
¢KS ht//t O2dzZ R LJ]2GSydA lgénferd of HidbetdsPoBeSity, ladNI A O
hypertension through three different channels:(1) the program may aid participants in
managing their comorbidities, (2) the program may, as an unintended benefit, eliminate a

LI NIHAOALI yiQa O2Y2NDbik i {prdgiam 2nhy have prevdntiedNdi A O A |
comorbidity from being developed in the first place. The data set that we have available
only allows us to test whether participation in the OACCP is correlated with less
comorbidities for patients at hospitals that hairaplemented the OACCP (consistent with
comorbidities being eliminated or prevented).

AsTable 4.2hows, it is estimated that the introduction of the OACCP isetatad with a

small reduction in the number of comorbidities at hospitals implementing the program
compared to hospitals that did not. The OACCP implementation is correlated with a 1% fall
in the likelihood of hip and knee osteoarthritis patients being steand a reduction in the
likelihood of a patient having hypertension by 2.7%. There was no statistically significant
impact of the OACCP on reducing the incidence of diabetes as a comorbidity in patients.
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Table 4.2 Impact of the OACCP on patient comorbieii

% of separations Marginal Effect

No. of Observations dlagnose_d _W|th (Std. Error)
comorbidity
. -0.7%*
Diabetes 121,289 8.3%
(0.4)
-0.7%***
Obesity 121,289 1.6%
(0.2)
-2.7%***
Hypertension 121,289 8.9%
(0.4)

Note: * indicates statistically significaat the 10% level of confidence, ** indicates statistically significant at the
5% level of confidence, *** indicates statistically significant at the 1% level of confidence. Marginal effect was
evaluated at the average.

Source: Estimates using hospital amtions dataset.

Taken together, these results show that, on average, the implementation of the OACCP did
not significantly change the average length of stay for individuals with OA of the knee
and/or hip that had joint replacement surgegt an OACCP hbpital, but did lead to a
modest reduction in the prevalence of obesity and hypertension within this cohibne

result of a slight reduction in some patient comorbidities is consistent with the qualitative
assessment of the program: with the focus on arenholistic model of care, and emphasis

on dietician support and regular exercise within the program, the OACCP can complement
other chroniedisease management programs, with many of the conservative care measure
that are beneficial for OA also being bdic&l for the prevention and management of
diabetes, obesity and hypertension.

4.5 Impact on orthopaedic waitlist

A keyobjective of the OACCP program is to improve management of surgical waitlists for
hip and knee replacements. An analysis of the reasonslifmharge of patients from the
OACCP shows that almost all patients leave the program in order to receive surgery, or are
discharged from the program while still waiting for surgery.

Data limitations prevent the calculation of patients whose surgery Koee or hip
replacements were escalated. However, the data show that of those who were removed
from the waitlist while in the OACCP across all the sites, 4.2% of hip patients and 10.7% of
knee patients were removed because they no longer required sur@égyre 4.1 These

data only include patients who had completed the full program.

While a higher rate of participant removal from surgical wait lists is a gaddome,
without additional information it is not clear that program sites that had a low proportion
of patients removed from waitlists were necessarily performing worse: for hospitals with
less patients removed from waitlists, it could be the case thageons were more
conservative about placing patients on the surgical wait list in the first place.

® Although the estimate on diabetes is not statistically significant at the standard 5% level of significance, it is
marginally significant (10% level) and is suggestive of the impact of the OACCP on this cohort of patients.
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Figure 4.1Share of OACCP waitlist removals that no longer require surgery

Overall (n=4127)
Wollongong (n=444)
Sutherland (n=370)

Gosford (n=487)

Fairfield (n=1231)

Bowral (n=230)

Royal Morth Share (n=347)
Port Macquarie Base (n=324)
Mepean (n=416)

Raoyal Mewcastle (n=278)

) 0.0% 5.0% 10.0% 15.0%
Hip m=Knee

4.6 Overview of outcomes evaluation

Overall, the available evidence suggests that the OAE&@am can significantly improve
clinical outcomegi.e. functionality, mobility, and painfor participants with osteoarthritis

of the knee, while only providing modest improvemsffir patientswith osteoarthritis of

the hip; tisresultmay suggedtat, going forward, patients with osteoarthritis of the knee

be targeted for conservative management, while patients with osteoarthritis of the hip
generally benefit only from other aspects of the program, such as monitoring and
preparation for surgeryThe relatively stronger outcome for patients with osteoarthritis of
the knee is consistent with relatively largeiare of knee replacement waitlisbmovalsno
longer requiring surgerfaround 11% on average across sites) relative to hip replacements
(around 4% on average across siteR)ere is also evidence that the implementation of the
OACCP at a hospital is correlated with a slight reductidheidikelihood of a patient being
diagnosed withobesity or hypertension this result suggests that it is valble to consider

the OACCP as part of a management strategy for patients with a number of chronic disease
comorbidities. There is no statistically significant impact of the OACCP on the length of
patient stay for a hip or knee replacement, though a numbkimprovements to the data
analysis strategy in the future may allow the impact of the OACCP on patient stay to be
measured more accurately.

! O2yaAradSyd LI GGSNY 20aSNBSR Ay GKS |yl f
mobility, functionality andpain indicators improved in the first 26 weeks of the program,
before mostly reverting back by the time the patients exited the program at 52 weeks. This
result, along with feedback from site consultations that patients benefit from greater
clinical conact and supervision, suggest that patients would benefit from greater contact

with OACCP teams in order to support their selinagement, particularly in the second

half of the program where patients are only assesseate, upontheir exit from the

program
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The analysis of clinical outcomes also revealed considerable variation in clinical outcomes
across program sites; Royal North Shore Hospital is consistently a stand out performer
even after controlling for & relatively favourable patient characteristi with the Port
Macquarieand Gosfordhospitalsalso showing relatively good patient outcomes over a
number of clinical indicatorsThe Port Macquarie Hospital was notewortfoy producing
relatively goodoutcomes forits patientsover a range of clini¢andicators despite having a
large number oblder patients patients withrelatively poor mobility measuresnd a large
number of comorbiditiesvhen entering the program.It would be prudent for teams at
other OACCP program sites to learn from the enptntation and experiences of the team

at these better performing hospitalén order to improve patient outcomes across the
programand at any new program sitesOne standout feature of the Royal North Shore
Hospital sitein particularwas the buyin to the program by Orthopaedic surgeons within
the hospital, highlighting the importance of stafinbin as a key enabler to the success of
the program. Another feature of the Royal North Shore Hospital program site was the large
multidisciplinary team that mvided a comprehensive range of services to program
participants.

The analysis of hospital data for osteoarthritis patients in NSW showecdp#tants with
osteoarthritis of the kneeor hip at OACCP program sites experienced a statistically
significant @cline in some comorbidities (obesity and hypertension¥ollowing the
introduction of the OACCP. The reductiontlirese patient comorbidities, along with
benefits of the program in preparing patients for surgery and rehabilitatzyld be
expectedto have contributed to the modest decline in admitted patient length of shary
acute and sukacute separationsit OACCP program sitles patients with osteoarthritis of

the kneefollowing the implementation of the program, though no statistically significant
reduction in length of stay was measured for acute separations. Going forviaed,
accuracy of the estimate of the impact of the OACCP on patient length of stay could be
improved by (1) controlling for more patient characteristics that affect length af, sand

(2) separately identifying patients who participated in the OACCP from other osteoarthritis
patients at OACCP hospitals; it would also be prudent to identifyasute follow up and
rehabilitation separations for patients who receive a hip or kneggacement, to estimate

the impact of the OACCP on these sdute separations. By being able to more accurately
measure the impact of the OACCP on patient length of stay in hospital, a better assessment
will be able to be made of the impact of the OAG®Pthe efficient use of resources at
program sites

In relation toimproved waitlist managementwhich is ultimately a key objective of the
program,the implementation of the OACGPBsulted in amodestremoval of patients from

the waitlist for knee replacementsecause they no longer require surgdaround 11%of
patients removed from waitlisten average across all sites) and a more modest removal of
hip replacement patients (around 4% on average s&rall sites); the relatively stronger
outcomes for preventing or delaying knee replacements relative to hip replacements is
consistent with the relatively stronger clinical outcomes for knee osteoarthritis participants
while in the program.Staff at progam sites also reported a reduction in surgery
cancellation, and that patients were generally better prepared for surgery and
rehabilitation. As discussed in the process evaluation, if the program were further
expanded to a primary care setting, before ipats were placed on surgical waitlists, the
program may have a greater impact on reducing the number of patients that ultimately
receive knee and hip replacements.
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Appendix A OACCP program logic
L e e L

In 2007, an estimated
3.85 million
Australians had
arthritis with over 1.6
million of these self-
reporting they have
OA. 2.4m of these
re of working age
: n the burden
imips
productivity
direct health sts
at $24 billion.
Arthritis is most
prevalent in people
aged 65 years and over
and this is set to
increase significantly
with population ageing
placing considerable
burden on the
healthcare system.
Research of best
practice guideline:
indicates that physic:
and psychosocial
management of
osteoarthritis
improves individual
disease management
and outcomes
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Appendix B Process evaluatiomterview guestions

Table B.1Questions for semistructured interviews

Domain Evaluation question Interview questions
Fidelity What are the key processes used to When and how was the program implemented at the site?
implement the OACCP at the nominated
pilot sites?

Who is responsibléor entering data in to the OACCP system? Is this an effective way
entering data, and are there any improvements required for the data collection proce:

Has the care and/or health management options for OA patients improved since
implementation ofOACCP? How has it improved?

What are the key enablers and barriers in the implementation and effective operation
the OACCP?

How was the implementation structured at How many people are in the OACCP team? What S OK LISNE2Y Q&
each site and how was it resourced?
Was any specific training provided at implementation, or are any areas of training det
necessary for staff in OACCP teams?

What strategies were used to inform staff outside of the OACCP team about the prog
Do you feel other staff araware of the program?

What are some of the key enablers and challenges to collaboration and integration ai
sectors and professions?

Reach and access How many participants are treated at eaclt What are the criteridor participant eligibility? How is this determined? Do you think tl
site? criteria may need to be adjusted?
How is the referral process structured for patients to enter the OACCP? s this
appropriate?
What are the complexities that patients generggsent with and how are these
managed?
Deloitte Access Economics 47
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Effectiveness
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Did the performance indicators relate to th What key performance indicators were developed to monitor and assess the OACCP
program and quality improvement?

How has your team used germance indicators for continuous quality improvement in
the management of OA, and the operation of the OACCP?

What unexpected outcomes occurred

throughout the program either adverse or

positive?

What outcomes have beeachieved for the What are your perceptions of the initial impacts of the OACCP on patients?
participants, service providers and the

health care system?

Do you think the OACCP has improved the coordination of care for clients and their
capacity toselfmanage their OA?

Deloitte Access Economics
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Appendix CData Appendix

Relevant excerpt of data request:

We would like to request all of the admitted patient and elective surgery data that the ACI has
requested for the OACCP program, with an extension of the data sets to include (1) a longer
time series, (2) additional variables, and (3) An additional seataf from the National

Hospital Cost Data Collection.

Specifically, we would like to request admitted patient data for the three patient cohorts
ALISOATASR Ay (GKS !'/LQa IRYAGOASR LI GASYd FyR
program, with the thee patient cohorts being:

1. Osteoarthritis of the Knee and Hip Cohort, defined as patients with the following ICD

codes:
ICD10-AM code ICD10-AM descriptions
Hip Osteoarthritis (Coxarthrosis M14§.
M16.0 Primary Coxarthrosis Bilateral
M16.1 Otherprimary coxarthrosis
M16.2 Coxarthrosis resulting from dysplasia, bilateral
M16.3 Other dysplastic coxarthrosis
M16.4 Posttraumatic coxarthrosis, bilateral
M16.5 Other posttraumatic coxarthrosis
M16.6 Other secondary coxarthrosis, bilateral
M16.7 Other secondary coxarthrosis
M16.9 Coxarthrosis, unspecified
Knee Osteoarthritis (Gonarthritis M17).
M17.0 Primary gonarthrosis, bilateral
M17.1 Other primary gonarthrosis
M17.2 Posttraumatic gonarthrosis, bilateral
M17.3 Other posttraumaticgonarthrosis
M17.4 Other secondary gonarthrosis, bilateral
M17.5 Other secondary gonarthrosis
M17.9 Gonarthrosis, unspecified

When the data was received, the following variables were created:

1 A dummy variable for whether the separation took placeaat OACCP site (with a
number of observations being edited for definitely not taking part in the program);

1 A dummy variable for whether the separation took place after the implementation of
the OACCP (different dates for the OACCP sites, 1 March 201ldtrealsites);

1 A dummy variable for whether theeparation has a rehab dollow-up related|CDB10
diagnosis code

1 A dummy variable for whether the separation had a Knee OA diagnosis; and
1 A dummy variable for whether the separation had a Hip OA diagnosis.
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The Acute DRGs are:

Admitted patients with the following DRGs:

I03A Hip Replacement W Catastrophic CC

103B Hip Replacement W/O Catastrophic CC

104A Knee Replacement W Catastrophic or Severe CC
104B Knee Replacement W/O Catastrophic or Severe CC

And/or with the following procedure codes:
49517 -00
49518 -00
49519 -00
49315 -00
49318 -00
49319 -00

The data was then input into R (http://wwwproject.org/), a commonly used statistical
package.

The following commands were then input into the R console:

oaccp_reg < - read.csv(file="OACCPLOSFINAL.csv")

names(oaccp_reg)[names(oaccp_reg) == 'episode_length_of stay'] < -
'LOS'
names(oaccp_reg)[names(oaccp_reg) == 'OA] < - 'OACCP’

names(oaccp_reg)[names(oaccp_reg) == 'age_grouping’] < age

oaccp_reg < - subset(oaccp_reg, Knee == 1 | Hip == 1)

AcuteKnee < - subset(oaccp_reg, AcuteOA == 1 & Knee ==1)
AcuteHip < - subset(oaccp_reg, AcuteOA == 1 & Hip == 1)
RehabKnee < subset(oaccp_reg, Rehab == 1 & Knee == 1)
RehabHip <- subset(oaccp_reg, Rehab == 1 & Hip == 1)

The code above simply uses the first cohort of the data (described above), renames the
variables, and then creates the subsets of data used for the analysis.
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Appendix D Regression results

Eight tobit differencen-difference regressions were run in total. F@fression results, before
calculation of marginal effects, are provided below. The commands used to run the analysis
are given at the top of each regression table.

Length of Stay

Tobit differencein-difference onOA knee separations with@ute DRGsvithout a follow-up
related ICDB10 diagnosis code

Marg. Eff. Std. Error tvalue Pr(>|t])

OACCP -0.319347 0.069353 -4.6047 4.138e - 06 ***
After -0.430795 0.034904 -12.3423 <2.2e -16 ***
sexMale -0.327161 0.032623 -10.0285<2.2e -16 ***
agel5 - 19years -0.051975 3.851374 -0.0135 0.98923

age20 - 24 years 2.358823 3.515847 0.6709 0.50228
age25 - 29years 5.815930 3.476531 1.6729 0.09435.
age30 - 34 years 4.139946 3.241482 1.2772 0.20154
age35 - 39years 4.110934 3.175385 1.2946 0.19545
age40 - 44 years 4.149261 3.153467 1.3158 0.18825
age45 - 49years 3.857631 3.147357 1.2257 0.22033
ageb0 - 54 years 4.154309 3.145623 1.3207 0.18662
ageb5 - S59years 4.389954 3.145141 1.3958 0.16278
age60 - 64 years 4.422948 3.144984 1.4064 0.15962
age65 - 69years 4.574813 3.144942 1.4547 0.14577
age70 - 74years 4.811817 3.144940 1.5300 0.12602
age75 - 79years 5.237626 3.144983 1.6654 0.09584 .
age80 - 84 years 5.636683 3.145141 1.7922 0.07311.
age85+ years 6.439766 3.145784 2.0471 0.04065 *
OACCP:Affer 0.054404 0.099298 0.5479 0.58377

3ECIEA Ai AROK & pliljljR o dzdes pliliR ot dets pliR dzt ¢
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Tobit differencein-difference onOA hip separations with acute DR@athout a follow-up
related ICB10 diagnosis code

Marg. Eff. Std. Error t value Pr(>|t])

OACCP -0.117330 0.075229 -1.5597 0.1188
After -0.656629 0.036593 -17.9441 <2e -16***
sexMale -0.465018 0.034317 -13.5506 <2e -16 ***
agel5 - 19years -0.403357 2.265999 -0.1780 0.8587
age20 - 24years -1.449067 2.171824 -0.6672 0.5046
age25 - 29years -1.275023 2.128298 -0.5991 0.5491
age30 - 34years -0.982064 2.102539 -0.4671 0.6404
age35 - 39years -0.774642 2.089111 -0.3708 0.7108
age40 - 44years -1.062177 2.083671 -0.5098 0.6102
age45 - 49years -0.921130 2.081408 -0.4426 0.6581
age50 - S54years -0.897784 2.080444 -0.4315 0.6661
ageb5 - S59years -0.624 454 2.080053 -0.3002 0.7640
age60 - 64years -0.464606 2.079856 -0.2234 0.8232
age65 - 69years -0.186448 2.079794 -0.0896 0.9286

age70 - 74years 0.184327 2.079794 0.0886 0.9294
age75 - 79years 0.724840 2.0798 62 0.3485 0.7275
age80 - 84 years 1.356129 2.080065 0.6520 0.5144
age85+ years 2.338549 2.080799 1.1239 0.2611
OACCP:After 0.117591 0.109288 1.0760 0.2819

3ECI E/A Al AAOK &z pljljlj R dzt dakts pp IRIj Rzt dt dets Rp ISR
Newtor+ Raphson maximisation, 6 iterations

Return code 1: gradient close to zero

Log- likelihood: - 123804 on 21 Df

52
Commerciain-Confidence

Deloitte Access Economics



Deloitte Access Economics

OACCP evaluation

Comorbidities
Tobit differencein-difference onall separations, DiabetesMarginal Effects at Mean

effect error t.value p.value

(Intercept) -0.917 15819  -0.058 0.954

OACCP 0.025 0.004 6.264 0.000 ok
After 0.037 0.002 18.190 0.000 ok
sexMale 0.010 0.002 6.836 0.000 ok

agel5 - 19 years -0.006 16.400 0.000 1.000

age20 - 24 years -0.00615.375 0.000 1.000

age25 - 29years 0.928 0.315 2.948 0.003 *x
age30 - 34 years 0.926 0.723 1.281 0.200

age35 - 39years 0.929 0.521 1.784 0.074 .
age40 - 44 years 0.934 0.300 3.114 0.002 *k
age45 - 49years 0.941 0.466 2.022 0.043 *
age50 - 54 years 0.957 0.668 1.432 0.152

ageb5 - 59years 0.974 0.770 1.265 0.206

age60 - 64 years 0.985 0.758 1.299 0.194

age65 - 69 years 0.988 0.727 1.360 O. 174
age70 - 74 years 0.738 15.821 0.047 0.963

age75 - 79years 0.985 0.711 1.384 0.166

age80 - 84 years 0.974 0.719 1.355 0.175

age85+ years  0.953 0.547 1.744 0.081
OACCP:After -0.007 0.004 -1.807 0.071

Signif. cod AOk & plililiR dzt dzdes pljlj R dzt des plj R ozt dzls

Tobit differencein-difference onall separations, Obesity, Marginal Effects at Mean
effect error t.value p.value

(Intercept) -0.202 5.484 -0.037 0.971
OACCP 0.005 0.002 3.129 0.002 o
After -0.001 0.001 -1.753 0.080 .
sexMale -0.004 0.001  -6.204 0.000  ***

agel5 - 19years 0.003 7.205 0.000 1.000

age20 - 24 years 0.001 6.397 0.000 1.000

age25 - 29years 0.9850.279 3.530 0.00 O***
age30 - 34 years 0.9850.486 2.027 0.043 *
age35 - 39years 0.9850.512 1.923 0.054

age40 - 44 years 0.986 0.528 1.866 0.062

age45 - 49years 0.987 0.796 1.241 0.215

age50 - 54 years 0.989 1.126 0.879 0.379

ageb5 - S59years 0.9911.693 0.585 0.558
age60 - 64 years 0.990 2.682 0.369 0.712

age65 - 69 years 0.987 3.695 0.267 0.789

age70 - 74years 0.1455.485 0.026 0.979

age75 - 79years 0.984 4.434 0.222 0.824

age80 - 84 years 0.984 3.926 0.251 0.80 2
age85+ years  0.9794.509 0.217 0.828
OACCP:After -0.007 0.001 -5.931 0.000 ***
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Tobit differencein-difference onall separations, Hypertension, Marginal Effects at Mean
effect error t.value p.value

(Intercept) -0.91716.082  -0.057 0.955
OACCP 0.024 0.003 7.422 0.000
After -0.046 0.002 -19.958 0.000
sexMale 0.001 0.001 0.660 0.509

agel5 - 19years 0.010 20.296 0.001 1.000
age20 - 24years 0.927 0.131 7.068 0.000
age25 - 29years 0.013 19.298 0.001 0.999
age30 - 34 years 0.925 0.576 1.606 0.108
age35 - 39years 0.929 0.199 4.665 0.000
age40 - 44 years 0.932 0.277 3.367 0.0 01
age45 - 49years 0.940 0.444 2.120 0.034
age50 - 54 years 0.957 0.644 1.487 0.137
ageb5 - 59years 0.974 0.750 1.298 0.194
age60 - 64 years 0.985 0.720 1.369 0.171
age65 - 69 years 0.989 0.657 1.505 0.132
age70 - 74years 0.77416.083 0.048 0.962
age75 - 79years 0.986 0.615 1.603 0.109
age80 - 84 years 0.975 0.630 1.549 0.121
age85+years 0.954 0.475 2.009 0.045
OACCP:After -0.027 0.004 -7.532 0.000

EEQTE/H AT AAOK & plid lids doilj Rzt fitdjslj Bt R dzd 5 p R 6
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Appendix E Cohort analysis of clinical outcomes

Timed Upand-Go Test

Patient cohorts: Age
Hip osteoarthritis patients

Age
<65
WH ] 11
SH | 6
GH | 21
FH | 63
BH | 5
RNSH | 5
PMBH | 15
NH | 7
RNG | 3
0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
Improvement Same Decline
Knee osteoarthritis patients
Age
<65
WH 27
SH 5
GH 36
FH 151
BH 14
RNSH 58
PMBH 40
NH 20
RNC 16
0% 20% 40% 60% 80% 100%
*Numbers on RHS = numbker of patients at site
Improvement Same Decline
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Age
65-75
WH

SH
GH
FH
BH
RNSH
PMBH
NH
RNC | 0

0% 20% 40% 60%

*Numbers on RHS = number of patients at site
Improvement Same

Age
65-75
WH

SH
GH
FH
BH
RNSH
PMBH
NH
RNC

0% 20% 40% 60%
*Numbers on RHS = number of patients at site
Improvement Same

80%

Decline

80%

Decline

21

18
50

23

100%

45
7
63
179
12
78
53
19
14

100%

Age
>75

SH
GH
FH
BH
RNSH
PMBH
NH
RNC

0% 20% 40% 60%

*Numbers on RHS = number of patients at site
Improvement Same

Age
>75

SH
GH
FH

BH
RNSH
PMBH
NH
RNC

0% 20% 40% 60%
*Numbers on RHS = number of patients at site

Improvement Same

80% 100%

Decline

35
5
38
93
3
26
3
7
5

80% 100%

Decline
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Timed Upand-Go Test

Patient cohorts: Initial HOO@~unctionality in Daily Living) score
Hip osteoarthritis patients

Initial fi lity, Index: 0=p 100=good Initial functionality, Index: 0=poor 100=good Initial functionality, Index: 0=poor 100=good
<27 27-42 >43
WH 17 WH 15 WH 16
SH | o SH 3 SH 7
GH 8 GH 20 GH 21
FH » 43 FH 47 FH 37
BH 4 BH 1 BH 7
RNSH 2 RNSH 5 RNSH 10
PMBH 16 PMBH = 16 PMEH 21
NH 3 NH 3 NH 9
RNC
RNC 2 0 RNG 3
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
_ ) N _ . ) 0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site Numbers on RHS = number of patients at site . . )
- Improvement - Same - Decline = Improvement - Same - Decline Numbers on RHS = number of patients at site
= Improvement - Same - Decline
Patient cohorts: Initial KOOS (Functionality in Daily Living) score
Knee osteoarthritis patients
Initial functionality, Index: 0=poor 100=good Initial functionality, Index: 0=poor 100=good Initial functionality, Index: 0=poor 100=good
<33 33-48 >48
WH 32 WH ] 37 WH 37
SH 5 SH 4 SH 6
GH 34 GH ' 54 GH 42
FH - 160 FH 149 FH — 120
BH 6 BH 7 BH 9
RNSH - 26 RNSH — 51 RNSH n 77
PMBH 45 PMBH 41 PMBH = 39
NH - 17 NH — 12 NH 18
RNC 5 RNC 6 RNC 13
0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100% 0% 20% 40% 80% 80% 100%
*Numbers on RHS = number of patients at site *Numbers on RHS = number of patients at site *Numbers on RHS = number of patients at site
= Improvement = Same - Decline = Improvement - Same = Decline = Improvement - Same = Decline
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Patient cohorts: Patient Comorbidities
Hip osteoarthritis patients

Number of patient comorbidities

01
WH — 9
SH 5
GH 12
FH ] 37
BH 6
RNSH 5
PMBH 5
NH 6
RNC | 0
0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement - Same - Decline
Knee osteoarthritis patients
Number of pati idities
0-1
WH 21
SH 9
GH 30
FH - 96
BH 10
RNSH 56
PMBH 11
NH 12
RNC ]
0% 20% 40% 60% 80% 100%

*Numbers on RHS = number of patients at site
= Improvement - Same - Decline
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Number of patient comorbidities

23
WH 24
SH 4
GH 16
FH — 59
BH 4
RNSH 5
PMBH 24
NH 5
RNC 2
0% 20% 40% 60% 80% 100%

*Numbers on RHS = number of patients at site
= Improvement - Same - Decline

Number of pati bidities
23
WH 49
SH 4
GH [ 47
FH 193
BH 12
RNSH 66
PMBH 47
NH 15
RNC 18
0% 20% 40% 60% 80% 100%

*Numbers on RHS = number of patients at site
= Improvement = Same = Decline

OACCP evaluation

Number of patient comorbidities

>3
WH 15
SH | 1
GH | 21
FH | 43
BH | 2
RNSH | 7
PMBH | - 24
NH | 4
RNC | 3
0% 20% 0% 80% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement - Same - Decline
Number of patient comorbidities
>3 _
WH 37
sH | 4
GH | 60
FH | 134
BH | 7
RNSH | 40
PMBH | 68
NH | 19
RNC | 8
0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement - Same - Decline
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Patient cohorts: Initial Timed Ufand-Go Test score

Hip osteoarthritis patients

Initial TUG score

5-10.2
WH 11
SH 6
GH 22
FH 37
BH 5
RNSH 12
PMBH 24
NH 6
RNC 1
0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement = Same - Decline
Knee osteoarthritis patients
Initial TUG score
5-10.2,
WH 21
SH 8
GH - 70
FH 77
BH 13
RNSH [ 20
PMBH [ 84
NH — 10
RNC 19
0% 20% 40% 80% 80% 100%

*Numbers on RHS = number of patients at site
= Improvement - Same = Decline

Deloitte Access Economics

Initial TUG score

10.3-14.6
WH 8
SH 3
GH 22
FH 35
BH 5
RNSH 3
PMBH 16
NH 3
RNC 2
0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement = Same - Decline
Initial TUG score
10.3-14.6
WH — 45
SH | 5
GH | 35
FH | — 158
BH | 13
RNSH | 48
PMEBH | 25
NH ] - 22
RNC | 12
0% 20% 40% 80% 80% 100%

*Numbers on RHS = number of patients at site

= Improvement = Same = Decline

OACCP evaluation

Initial TUG score
.6

>14.

WH — 29
SH 1
GH 5

FH 67
BH 2
RNSH 2

PMBH — 13
NH [
RNC 2
0% 20% 40% 60% 80% 100%

*Numbers on RHS = number of patients at site

= Improvement - Same - Decline

Initial TUG score

>14.6
WH 41
SH 1 s 4
GH 1 e 32
FH | - 188
BH 1 3
RNSH | — 24
PMBH | - 17
NH 1 S e 14
RNC | 4
0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement - Same - Decline
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Six Minute Walk Test

Patient cohorts:Age
Hip osteoarthritis patients

Age
<65
WH 11
SH 4
GH 17
FH 52
BH 5
RNSH 5
PMBH 13
NH 6
RNC 3
0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement =~ Same - Decline
Knee osteoarthritis patients
Age
<65
WH 24
SH 3
GH 30
FH 17
BH — 13
RNSH 57
PMBH — 34
NH - 18
RNC —-— 16
0% 20% 40% 60% 80% 100%

*Numbers on RHS = number of patients at site
= Improvement - Same « Decline

Deloitte Access Economics

Age
65-75_
WH 17
sH]o
GH | 14
FH ] 6
BH | 4
RNSH | 7
PMBH | 17
NH | 2
RNC | 0
0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement - Same - Decline
Age
65-75
WH 42
SH 7
GH 55
FH 137
BH 11
RNSH 76
PMBH 44
NH 17
RNC 13
0% 20% 40% 60% 80% 100%

*Numbers on RHS = number of patients at site
= Improvement - Same - Decline

OACCP evaluation

Age
>75
WH 15
SH 3
GH 10
FH 19
BH 2
RNSH 5
PMBH 11
NH 6
RNC 2
0% 20% 40% 80% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement - Same - Decline
Age
>75
WH — 30
SH 5
GH 36
FH 1 72
BH 2
RNSH - 26
PMBH 29
NH 6
RNC 4
0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement - Same = Decline
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Six Minute Walk Test

Patient cohorts: Initial HOOS (Functionality in Daily Living) score

Hip osteoarthritis patients

Initial functionality, Index: 0=poor 100=good

<27
WH 14
sH|o
GH 5
FH 31
BH 4
RNSH 2
PMBH 12
NH 3
RNC 2

0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement - Same - Decline

Initial functionality, Index: O=poor 100=good

27-42
WH 14
SH 2
GH 19
FH 40
BH 1
RNSH 5
PMBH 13
NH 3
RNC | 0
0% 20% 40% 60% 80% 100%

*Numbers on RHS = number of patients at site
= Improvement - Same - Decline

Patient cohorts: Initial KOOS (Functionality in Ddlliving) score

Knee osteoarthritis patients

Initial functionality, Index: 0=poor 100=good

<33
WH - 26
SH 4
GH 29
FH 111
BH 5
RNSH 25
PMBH 36
NH 17
RNC 4
0% 20% 40% 60% 80% 100%

*Numbers on RHS = number of patients at site
= Improvement = Same - Decline

Deloitte Access Economics

Initial functionality, Index: 0=poor 100=good
33-48

WH 29
SH 3
GH 47
FH 133
BH 6

RNSH 43

PMBH = 38
NH 12

RNC 8
0% 20% 40% 80% 80% 100%

*Numbers on RHS = number of patients at site
= Improvement = Same - Decline

OACCP evaluation

Initial functionality, Index: 0=poor 100=good
>43

WH 15
SH 5
GH 17
FH 28
BH 6
RNSH 10
PMBH 16
NH 8
RNC 3
0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
= Improvement - Same = Decline
Initial functionality, Index: O=poor 100=good
>48
WH L] 29
SH 7
GH 37
FH 106
BH 4
RNSH 72
PMBH - 36
NH 16
RNC — 12
0% 20% 40% 60% 80% 100%
*Numbers on RHS = number of patients at site
=Improvement =~ Same = Decline
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Six Minute Walk Test

Patient cohorts: Patient Comorbidities
Hip osteoarthritis patients

Number of patient comorbidities

0-1
WH 9
SH 4
GH 10
FH 30
BH
RNSH e 5
PMBH
NH 6
RNC | 0
0% 20% 40% 60% 80% 100%

*Numbers on RHS = number of patients at site
= Improvement = Same = Decline

Knee osteoarthritis patients

Number of p bidi
01 _
WH 17
SH | 9
GH | 26
FH ]| 73
BH | 10
RNSH | 55
PMBH | 10
NH | 13
RNC | 9
0% 20% 40% 60% 80% 100%

*Numbers on RHS = number of patients at site
= Improvement - Same = Decline

Deloitte Access Economics

Numb bidities
23
WH 22
SH 2
GH e 13
FH 43
BH 4
RNSH 5
PMBH 18
NH 4
RNC 2
0% 20% 40% 100%

*Numbers on RHS = number of patients at site
= Improvement

- Same = Decline

>3

SH
GH
FH
BH

RNSH |

PMBH
NH
RNC

OACCP evaluation

0%
*Numbers on RHS = number of patients at site
= Improvement

60% 80% 100%
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