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ABSTRACT
Objective  Implementation strategies, such as new models 
of service delivery, are needed to address evidence 
practice gaps. This paper describes the process of 
developing and operationalising a new model of service 
delivery to implement recommended care for people with 
knee osteoarthritis (OA) in a primary care setting.
Methods  Three development stages occurred 
concurrently and iteratively. Each stage considered the 
healthcare context and was informed by stakeholder input. 
Stage 1 involved the design of a new model of service 
delivery (PARTNER). Stage 2 developed a behavioural 
change intervention targeting general practitioners (GPs) 
using the behavioural change wheel framework. In stage 
3, the ‘Care Support Team’ component of the service 
delivery model was operationalised.
Results  The focus of PARTNER is to provide patients with 
education, exercise and/or weight loss advice, and facilitate 
effective self-management through behavioural change 
support. Stage 1 model design: based on clinical practice 
guidelines, known evidence practice gaps in current care, 
chronic disease management frameworks, input from 
stakeholders and the opportunities and constraints afforded 
by the Australian primary care context, we developed the 
PARTNER service-delivery model. The key components 
are: (1) an effective GP consultation and (2) follow-up 
and ongoing care provided remotely (telephone/email/
online resources) by a ‘Care Support Team’. Stage 2 GP 
behavioural change intervention: a multimodal behavioural 
change intervention was developed comprising a self-
audit/feedback activity, online professional development 
and desktop software to provide decision support, patient 
information resources and a referral mechanism to the ‘Care 
Support Team’. Stage 3 operationalising the ‘care support 
team’—staff recruited and trained in evidence-based knee 
OA management and behavioural change methodology.
Conclusion  The PARTNER model is the result of a 
comprehensive implementation strategy development 
process using evidence, behavioural change theory 
and intervention development guidelines. Technologies 
for scalable delivery were harnessed and new primary 
evidence was generated as part of the process.

Trial registration number ACTRN12617001595303 (UTN 
U1111-1197-4809)

INTRODUCTION
Osteoarthritis (OA) is a prevalent chronic 
joint condition, often resulting in pain, 
impaired physical function, psychological 
impairments, lowered quality-of-life and 
higher healthcare costs. While OA has no 
cure, there are ways it can be managed to 
minimise its individual and societal impact. 
Clinically, OA should be diagnosed based 
on history and physical examination with 
imaging investigations generally unneces-
sary.1–3 Holistic assessment of the individu-
al’s medical, social and psychological needs 
enables a tailored approach to treatment 
formulated in partnership with the patient. 
Exercise and weight loss are recommended as 
first-line, core treatments,1 3–7 in addition to 
education and analgesic/non-steroidal anti-
inflammatory medication with due consid-
eration of potential harms.4 6 7 Arthroscopy 
for knee OA pain is ineffective8 and thus 

Strengths and limitations of this study

►► A systematic development process was undertaken, 
involving extensive gathering of evidence and using 
theory and existing frameworks to inform the var-
ious development stages and intervention compo-
nents, and harnessing available technologies.

►► Throughout the process, developers were attentive 
to the local context and stakeholder views.

►► A limitation of the development process was the de-
gree of subjectivity that remained, as the members 
of the development group made decisions based on 
their own research and clinical practice experiences, 
beliefs and preconceptions.
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not recommended,9 while joint replacement surgery is 
advised only when conservative measures fail.10

In Australia, general practitioners (GPs) are the first 
contact practitioners for most people with knee OA. 
Studies have demonstrated that this primary care is 
often inconsistent with clinical guideline recommenda-
tions.11–13 Evidence practice gaps lead to inappropriate 
care,11 12 poorer outcomes14 and increased costs to the 
health system, primarily due to increased disability 
and surgical rates. The need for effective primary care 
models was identified as the research priority most 
likely to alleviate the Australian OA burden by over 50 
OA researchers/stakeholders at the 2012 Australian OA 
Summit.15 The need was also recognised in the National 
Osteoarthritis Strategy following extensive stakeholder 
consultation.16 These and other reports, for example,17 
highlight the failings of the current system to adequately 
address the problem and support the need for service 
redesign. Thus, a new, theory-informed and evidence-
based implementation strategy involving a new model of 
service delivery is needed. The model should be flexible 
and scalable, able to be integrated into Australian GP 
practice, allow individualised management—including 
a comprehensive patient-centred assessment, non-drug, 
non-surgical treatment options, lifestyle behavioural 
change and self-management support—and address 
other health issues that can exacerbate chronic pain.18 
In this article, we describe the process of developing and 
operationalising a new model of service delivery to imple-
ment recommended care for people with knee OA and 
fully integrate with existing primary care systems.

METHODS
The development process is described as three stages. 
Consistent with the UK Medical Research Council guid-
ance on complex intervention development, these stages 
occurred concurrently and iteratively.19 The article was 
prepared following the TIDieR and StaRI guidelines as 
applicable.20 21

Stage 1: designing the model of service delivery
A first step was identifying and prioritising ‘optimal care’ 
for people with knee OA. Core components of optimal 
knee OA care were identified from clinical practice guide-
lines. Based on a systematic review of clinical guidelines 
of knee OA,4 five guidelines were considered up-to-date 
at the time (published since 2012) and scored highly in 
terms of quality22 23: (1) Osteoarthritis Research Society 
International (2014),24 (2) European League against 
Rheumatology (2013),5 (3) American Academy of Ortho-
paedic Surgeons (2013),9 (4) National Institute for Health 
and Care Excellence (2014)3 and (5) American College 
of Rheumatology (2012).25 Recommendations from these 
guidelines were extracted and pooled to produce a list 
of recommendations grouped under key clinical areas: 
Diagnosis, assessment and general management, non-
drug conservative interventions, drug recommendations 

and surgical management. We focused on ‘strong recom-
mendations’ as determined by the specific rating scale 
used by the relevant guideline. We also incorporated rele-
vant ‘quality indicators’.26–28

We also gathered evidence of existing models of OA 
care delivery and initiatives from Australia and interna-
tionally, plus empirical research on alternative methods 
of delivering core components of knee OA care. Existing 
models were identified through literature searching and 
personal contacts. Several existing national and interna-
tional models/initiatives were examined4 29–34 from which 
a set of key features important for optimal delivery, and 
a set of core principles to underpin care, were produced. 
With stakeholder input and cognizant of the Australian 
primary care health setting, we designed the PARTNER 
model. This aimed to reduce the evidence practice gap 
in primary care by augmenting existing GP care and inte-
grating a new add-on service that could further address 
care shortfalls. A theory of the causal links between the 
features of the new model, effective self-management 
behaviours and desired patient outcomes was developed 
to demonstrate the hypothesised capability of the model.

Stage 2: GP behavioural change intervention
The behavioural change wheel (BCW) method-
ology35 36 was used to design an intervention to facilitate prac-
tice behavioural changes by GPs in the PARTNER model. 
The first step was to generate a comprehensive list of ideal 
GP behaviours. This was narrowed to a shortlist of ‘target’ 
behaviours based on: (1) known shortfalls in current GP 
management, (2) stakeholder opinion on the likely impact 
of the behaviour, the ease of performing the behaviour, the 
broader consequences of the behaviour (both positive and 
negative), and the measurability of the behaviour and (3) 
the GPs’ roles within the PARTNER model. The next step 
was to develop an in-depth understanding of each target 
behaviour to help identify what needed to change in order 
for these behaviours to occur. This was aided by our own 
qualitative research.37–39 Finally, interventions were devel-
oped to address as many of the barriers as was feasible and 
facilitate the desired behaviours.

Stage 3: operationalising the new service
As part of the PARTNER model, a new service was designed 
and operationalised with the aim of being feasible, prac-
ticable, acceptable, effective and sustainable within the 
context, while remaining adaptable to individual patient 
needs and preferences, and new research findings. To do 
this, we first gathered evidence on barriers and facilita-
tors to the key patient behaviours identified in stage 1 by 
searching the literature for quantitative and/or qualitative 
studies on patient experiences, beliefs and preferences 
related to these identified behaviours. We also conducted 
informal discussions with patients and experts (unpub-
lished), used our own knowledge and experience of deliv-
ering care remotely using technology,40–42 and, as much 
as possible, used and/or modified existing services and 
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resources. Finally, we also conducted research to maximise 
the acceptability and engagement of local GPs.43

Patient and public involvement
The study was supported by a consumer group and other 
individual consumers who provided input to the design 
of the new model at several stages. This consumer group 
and individual consumers were involved in online surveys, 
a focus group and interviews. Members of a consumer 
advocacy organisation were also involved at several 
stages including with the scoping of existing educational 
materials.

RESULTS
Stage 1: model design
Identifying and prioritising optimal care components
Identifying and prioritising core components of optimal 
knee OA care and quality indicators resulted in 36 prac-
tice recommendations that constitute optimal care for 
people with knee OA. These are provided in online 
supplemental additional file 1.

Key features of high-quality services from other models of 
delivering oa care
The scoping exercise on current Australian OA care 
services found variation across jurisdictions, but most 
were providing care in tertiary hospital orthopaedic 
clinics.44 Quality improvement projects within local 
primary care services exist, but in the opinion of the 
research team are not widely implementable due to 
their focus on local contextual issues. Important find-
ings from our examination of existing national and 
international models4 29–34 and published systematic 
reviews45–47 included that patient education, behavioural 
change support, goal-setting, shared decision making 
and problem-solving skill-building are all helpful for 
facilitating effective self-management. A further finding 
was that lifestyle changes often require support over 
long periods of time by providers with specialist skills 
and ideally, expert knowledge of the condition.29 33 45 46 
Therefore, proactive patient review was considered an 
important feature to include in a new service. In addi-
tion, delivery service design should consider flexible team 
roles,45–47 opportunities for task sharing among staff45 47 
and efficient care coordination.29 30 45–47

Other features include that treatments, delivery 
methods and behavioural change interventions used in 
the service should be evidence based. Clinicians should 
have high-level communication skills for facilitating 
health literacy and behavioural change. The service 
should be cost efficient and be able to attract sustainable 
long-term funding. Finally, it should be harmonious with 
the local health service organisation.

Core principles to underpin of the care delivery
Core principles incorporated into the design included 
Wagner’s theoretical framework for the management of 

chronic disease, the biopsychosocial model of healthcare 
and patient-centredness. Wagner’s theoretical frame-
work is a well-recognised and accepted model of chronic 
care.48 It is a broad theoretical framework that describes 
the elements needed to effectively care for people with 
chronic conditions such as knee OA. The model describes 
how health systems need to consider the design of service 
delivery to include self-management support and deci-
sion support for patients. The model highlights the 
importance of patients being informed and ‘activated’ 
(a measure of self-management capabilities), and health 
practitioners being adequately prepared. The service 
should adopt a biopsychosocial approach, whereby 
activity and participation are seen as the mechanism for 
achieving better symptom control.49 The service should 
also be underpinned by patient-centred care principles 
and thus be responsive to individual needs and prefer-
ences and allow flexibility and individualisation of treat-
ment plans.

Methods of delivery
Various options for delivery of care include primary 
versus tertiary settings, public and/or private community 
services, single and multiprofession services (eg, practice 
nurses, physiotherapists, health coaches) and remote 
(eg, telephone, web based) versus individual in-person 
versus group in-person delivery options. Remote models 
are effective, can improve access to care and can reduce 
cultural, language, socioeconomic and geographical 
inequities.50 51 A systematic review supports the efficacy of 
telephone-delivered interventions for improving physical 
activity levels in people with chronic disease.52 A recent 
study showed physiotherapy management of knee OA can 
be effectively delivered remotely by skype53 and via tele-
phone.54 Importantly, outcomes are equivalent between 
remotely and conventionally delivered services,55 56 but 
with additional cost saving and time saving benefits.57 
Other potential advantages of remote-delivery models 
are their ability to overcome issues of quality control, 
adapt to future changes in both content and delivery 
due to the small number of staff involved, being more 
easily scaled up or down, and having potential to improve 
equity of service (accessible to remote/rural patients and 
those with mobility or language barriers). The theoret-
ical technological divide is a potential disadvantage both 
in terms of availability of equipment (all patients need 
a telephone at the very least), and the need for patients 
and providers to engage with a non-traditional form of 
healthcare delivery.

Stakeholder involvement
A development group and several working groups of 
interested stakeholders (including representatives from 
consumer advocacy organisations, consumers, GPs, phys-
iotherapists, rheumatologists, nurses, behavioural change 
experts, policy makers and health insurers) informed 
the service design. We organised several online surveys, 
meetings and a focus group including patients.58 The 
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feedback highlighted parts of our planned intervention 
that were not intuitively beneficial to some and flagged 
important barriers to acceptance and uptake early in the 
development process. However, some of the suggestions 
of lay participants were inappropriate as they were based 
on inaccurate knowledge of care recommended in high-
quality clinical practice guidelines.

Understanding the context
Any implementation strategy is constrained by the local 
context.19 A new model of service delivery needs to 
be feasible and sustainable within current systems. In 
Australia, management of knee OA tends mostly to occur 
in primary care settings,59 with 75% of people with knee 
OA visiting a GP.60 GPs work in a fee for service system 
within practices that are privately owned and run as 
small businesses. In Australia, as elsewhere, GPs predom-
inantly practice within a biomedical framework.48 Care is 
less often patient centred and there is less opportunity 
for facilitating shared decision-making and supporting 
effective self-management.61 GPs experience multilevel 
barriers to implementing optimal care,62 in particular 
with regard to their confidence and attitudes towards OA 
care.63 In addition, the rebate structure restricts expan-
sion of their role and limits the duration of consultations. 
GPs themselves recognise there are system barriers to 
providing optimal care.38 64 A report by Arthritis Australia 
highlighted that GPs describe time constraints and a 
lack of skill and confidence in behavioural counselling 
as key factors constraining better OA care.65 GPs also 
feel hampered by lack of access to services that support 
lifestyle changes.38 65 In Australia, other primary health-
care professions are often difficult to access due to cost, 
location or availability. GPs65 and others66 have called 
for new models for delivering OA care that allow multi-
disciplinary input to help support lifestyle change and 
self-management since the current model of relying 
predominantly on GPs is failing patients.

The new model to deliver optimal care (the partner model)
Since substantial changes to GP practice behaviour, or 
the health system, were not feasible, it was evident that 

in order for people with knee OA to receive the care 
they need, the bulk of care would have to be provided 
by health professionals other than GPs. Several alterna-
tive models were discussed by the development team, 
including models using community physiotherapists 
or practice nurses. Both these models were considered 
to have major practical barriers to implementation and 
large-scale roll-out. Thus, we decided that a model where 
care is provided remotely by a small team of highly skilled, 
multidisciplinary health professionals would be the most 
practical and sustainable method of delivering optimal 
care in the Australian healthcare context.

The PARTNER model (figure  1) was proposed as a 
solution to address the known shortfalls in current knee 
OA care and deliver optimal care. The proposed model 
also has the potential to provide continuous, long-term 
support, empower patients by raising health literacy, and 
incorporate a range of behavioural change techniques 
to support long-term effective self-management. It uses 
remote-delivery options (telephone and internet) to 
provide ongoing ‘care support’. In the proposed model, 
the GP refers the patient to the ‘care support team’ 
(CST) following a brief initial consultation emphasising 
the importance of exercise, physical activity and weight 
loss. The healthcare professionals in the CST have 
skills in communication, patient education and health 
behavioural change, plus expertise in current best prac-
tice for knee OA management.

Theoretical causal pathway
A proposed theory of the causal pathway between the 
features of the new model, effective self-management 
behaviours and desired patient outcomes was developed 
to demonstrate the hypothesised capability of the model 
(figure 2).

Stage 2: GP behavioural change intervention
There are two distinct parts of the PARTNER model 
implementation strategy: (1) a brief initial consultation 
with the GP who provides care consistent with guideline 
recommendations and (2) ongoing care provided by 
the CST. The model, therefore, requires some degree of 

Figure 1  The new implementation strategy: partner model of service delivery. The model includes a focus on core lifestyle 
interventions (exercise, physical activity, and weight loss, if overweight), incorporating the key features (specialised, evidence-
based, sustainable, cost-efficient, flexible and able to be tailored to individual needs and preferences) and the core principles 
(biopsychosocial approach, patient-centred care) and compatible within the local context. GP, general practitioner; OA, 
osteoarthritis.
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practice behavioural change by GPs. The BCW35 meth-
odology for developing behavioural change interven-
tions was used to develop an intervention targeting GPs 
(the PARTNER GP behavioural change intervention). 
The BCW step 1 is to focus the aims and identify a small 
number of behaviours to target.

BCW Step 1: clearly describe the problem and what needs to 
change
We examined research highlighting evidence-practice 
gaps in GP management of knee OA with a focus on 
the Australian context. The Bettering the Evaluation 
and Care of Health programme included 489 900 cross-
sectional GP encounters where OA was managed from 
2005 to 2010.13 Results showed that rates of using core 
non-pharmacological treatments as first-line manage-
ment were low, and surgical referral rates were high. 
Medication management was mostly concordant with 
recommended practice apart from the overuse of opioids. 
Our earlier surveys of people with hip or knee OA found 
that use of core treatments was generally low,67 and that 
only 10% were prescribed exercise during GP consul-
tations.60 In addition, rates of referral for arthroscopic 
surgery for the management of knee OA pain were 
high68 69 despite evidence showing it is ineffective8 and 
guidelines advising against its use.9 Finally, there was a 
tendency for patients to have arthroplasty surgery without 
severe disease or without an adequate trial of conservative 
interventions.18 70–72

BCW Step 2: select and specify the target behaviours
A convenience sample of nine GPs (GP advisory group) 
were surveyed about which of the 36 clinical practice 
guideline recommendations/quality indicators (see 
online supplemental additional file 1) they believed need 

to be targeted. The GPs were asked to rate each behaviour 
on four criteria: Impact of changing the behaviour on 
the desired outcome (patient pain, function, quality of 
life and/or healthcare costs); likelihood of changing the 
behaviour; potential for spill-over, that is, the positive 
or negative impact of that behaviour on other desired 
behaviours; and ease of measurement.35 Survey respon-
dents were asked to choose their top five recommenda-
tions based on their ratings. The top 20 ranked items are 
shown in table 1.

The PARTNER model development group including 
researchers and stakeholders discussed these as possible 
behaviours to target. The list was refined to nine target 
behaviours (table  1). Behaviours to not do something 
were excluded because they are much harder to change 
than behaviours to do something.73 Behaviours were 
also excluded if they were considered too ambiguous 
to target, such as if it was unclear when the behaviour 
should and/or should not be performed or if the recom-
mendation was controversial or likely to be revised in the 
future. Finally, behaviours were excluded if evidence for 
a gap between the recommendation and current clinical 
practice was lacking. With the goal of having fewer than 
five behaviours to target,35 our expert group rated the 
nine remaining behaviours using the same four criteria 
to arrive at a short list of three target behaviours. An addi-
tional behaviour was added which was essential to the 
operation of the PARTNER model—referral to the CST.

Table  2 details the four ‘target’ behaviours. These 
target behaviours were thought to address, either directly 
or indirectly, the most important evidence-practice gaps 
in relation to the GPs role in the PARTNER model. We 
speculated that spending more time conversing about 
exercise/physical activity and weight loss, and discussing 

Figure 2  Causal pathway underpinning the partner model. In the pathway, the key ‘active ingredients’ of the optimal evidence-
based intervention for knee OA are patient behaviours including participating in exercise and physical activity, losing weight (if 
overweight or obese) and effectively self-managing. The ‘active ingredients’ in the implementation strategy (the partner model), 
are the roles and behaviours of GPs and the CST. BMI, body mass index; CST, Care Support Team; GP, general practitioner; OA, 
osteoarthritis.
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referral to the CST, might have a spill-over effect of 
reducing undesirable practices including inappropriate 
imaging, prescribing stronger pain medications, and 
referring for arthroscopy and arthroplasty. We deter-
mined it was unrealistic to expect all GPs to develop skills 
to competently and confidently devise and deliver indi-
vidualised exercise and/or weight loss programmes in 
the available consultation time, thus their role for target 
behaviours #2 and #3 was to give generic information that 
exercise and weight loss are important for the long-term 
management knee OA symptoms and disease progres-
sion, and refer on to the CST (behaviour #4).

BCW Step 3: identify what needs to change (behavioural analysis)
A core component of the BCW is the theoretical model 
used to describe behaviour and guide intervention 

planning. The model, Capability/Opportunity/
Motivation-Behaviour (COM-B), hypothesises that 
behaviour occurs as a result of the interaction between 
one’s capability (both psychological and physical), oppor-
tunity (social and physical) and motivation (reflective 
and automatic) and that changing behaviour involves 
changing one or more of these. The BCW identifies 
different intervention options that can be applied to shift 
the COM-B components and provides a systematic way of 
determining which intervention options are most likely to 
achieve the behavioural change(s) sought.

We conducted a systematic review and qualitative 
evidence synthesis of barriers and enablers to recom-
mended management of OA37 38 and our own qualitative 
study to identify GPs’ perspectives on providing exercise 

Table 1  The 20 highest ranked behaviours from the partner GP advisory group survey to identify the GP behaviours to target

Ranking Behaviour

1 GP determines patient’s health education needs, health beliefs, goals, expectations of treatment, treatment preferences and 
readiness to self-manage.

2 GP does not refer patients for arthroscopy of the joint to manage OA pain.

3 GP provides education/advice to patients about the importance of general physical activity in the consultation and reinforced as 
appropriate.

4 GP provides advice/education to patients about the use of self-management strategies such as appropriate footwear, gait 
aids, thermal treatments as appropriate.

5 GP does not refer the patient for an X-ray or MRI unless this is necessary to exclude other differential diagnoses.

6 GP manages mood disorders (depression/anxiety) according to guidelines and provides referral as appropriate.

7 GP only offers intra-articular corticosteroid injections as an adjunct to non-drug conservative management if the patient has 
moderate-severe pain that does not respond to, or cannot tolerate, other analgesic medications or NSAIDs.

8 GP makes and gives a diagnosis of OA clinically without imaging or other investigations if a person is 45 or over and has 
activity related joint pain and has no morning stiffness lasting no longer than 30 min.

9 GP refers to an orthopaedic surgeon for consideration of joint replacement surgery: (1) if the patient has severe pain 
or substantially impaired function and quality of life despite course of non-surgical treatment and (2) it is the patient 
preference after they have been provided with detailed information about benefits and risks of surgery and the potential 
consequences of not having or having surgery and recovery and rehabilitation after surgery.

10 GP provides a referral to a formal weight loss programme or dietician when patient has a BMI ≥25 kg/m2.

11 GP assesses patient’s pain.

12 GP provides education/advice to patients about the importance of regular strengthening and/or aerobic exercise in the 
consultation and reinforced as appropriate.

13 GP provides education/advice to patients about the importance of maintaining a healthy weight or weight loss in the 
consultation and reinforces as appropriate.

14 GP assesses the patient’s BMI.

15 GP provides information and education about the nature of OA, its causes and consequences including pain and prognosis.

16 GP offers a short course opioid prescription only if the patient has moderate-severe pain that does not respond to, or cannot 
tolerate, other analgesic medications or NSAIDs and joint replacement surgery is contraindicated or delayed. Note: This 
recommendation is likely to be revised in future due to increased concerns related to opioid toxicity and abuse.

17 GP does not recommend glucosamine or chondroitin. Note: Since this recommendation remains controversial, it was suggested 
that the behaviour be worded: GP provides evidence-based advice regarding use of complementary/ complementary medicine.

18 GP offers paracetamol as the first option for pain relief medication.

19 GP can offer topical NSAIDs when patients have joint symptoms (pain/swelling).

20 In patients with pain despite more conservative interventions GP offers oral NSAIDs and in patients with gastrointestinal risk factors 
these are coprescribed with a PPI or a COX-2 specific inhibitor.

The GPs were asked ‘of all the behaviours presented which would you consider the top five to target?’ the BOLD items are the nine remaining after 
stakeholder group discussion.
BMI, body mass index; GP, general practitioner; NSAIDs, non-steroidal anti-inflammatory drugs; OA, osteoarthritis; PPI, patient and public 
involvement.
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and weight loss advice to patients with knee OA.39 In 
addition, we resurveyed our GP advisory group for their 
perspectives on the feasibility of the target behaviours (see 
online supplemental additional file 2). We amalgamated 
and organised the findings using the COM-B model as a 
framework for the behavioural analysis. Key findings were 
GPs’ tendency to see the knee OA problem as relatively 
low importance and/or easy to manage, using a biomed-
ical approach to explain and manage the condition, and a 
lack of knowledge and communication skills for effective 
discussions about the diagnosis, prognosis and non-drug, 
non-surgical treatment options. A belief that patients 
would or could not adopt the advice to exercise and lose 
weight, plus a lack of belief in the effectiveness of these 
interventions were also drivers of sub-optimal practice. 
Further, the constraints on changing practice afforded by 
the system (time and resources) and practice habits were 
identified as major barriers. Potential enablers included 
the professional requirement for continuing education, 
availability of desktop software and the normal practice 
routine of referring on to other health professionals and 
services.

BCW step 4: identify appropriate intervention options
The next step in the BCW was to identify the intervention 
options that would be most likely to effect behavioural 
change in GPs given the identified barriers. This process 
involved iterative discussion within the development 
team according to the APEASE criteria (Affordability, 
Practicability, Effectiveness and cost-effectiveness, Accept-
ability, Side effects/safety and Equity).35 Since all COM-B 
components, except physical capability, were relevant to 
our target behaviours, all nine intervention options were 
considered for the PARTNER GP behavioural change 
intervention, however, the three intervention options 
most applicable were: education, training and environ-
mental restructuring.

BCW step 5: identify the behavioural change techniques to achieve 
the desired intervention options
Informed by the development group and by literature 
for effective techniques to achieve behavioural change in 
GPs, specific behavioural change techniques that could 
be used to achieve the desired intervention options 
were selected. There are numerous behavioural change 

Table 2  Final list of four target behaviours with a summary of the majority of ratings and comments

Evidence of gap in current 
practice Impact on outcomes Likelihood of change Potential for positive spill-over

Ease of 
measurement

1. GP makes and gives a 
diagnosis of osteoarthritis 
clinically without imaging or 
other investigations if a person 
is 45 years or over and has 
activity related joint pain and 
has morning stiffness lasting no 
longer than 30 min.

Very promising. Promising. Very promising. Very promising.

Making and giving 
diagnosis may lead to better 
management overall and 
consequently improved pain 
and function, as well as 
cost and time savings and 
reduction in harms from using 
X-rays to explain OA.

Likely to be some barriers 
to this behavioural change, 
including habit, GP confidence, 
patient acceptance of a clinical 
diagnosis, GP attending 
education and accepting the 
clinical practice guideline 
recommendation.

Positive spill-over to less 
inappropriate use of imaging, patient 
being given specific diagnosis 
leading to better understanding of 
prognosis and more likely to engage 
with interventions.

Imaging 
referrals or 
chart audit.

2. GP provides education/
advice to patients about 
the importance of general 
physical activity and regular 
strengthening and/or aerobic 
exercise during the consultation 
which is reinforced at later 
opportunities.

Very promising. Promising. Very promising. Promising.

Able to be incorporated into 
short appointment time. GPs 
can be supplied with written 
material to provide to patients 
during consultation. Able to 
use prompts. Requires change 
of GP habit. Potential barrier 
is GP confidence in giving 
individualised advice.

Positive spill-over to less time spent 
prescribing or discussing surgical 
interventions.

Self-audit 
or patient-
reported 
questionnaire.

3. GP provides education/
advice to patients either about 
the importance of maintaining a 
healthy weight or weight loss in 
the initial consultation which is 
reinforced at later opportunities.

Very promising. Promising. Very promising. Promising.

Requires significant education 
and training. GPs can be 
supplied with written material 
to provide to patients during 
consultation. Able to use 
prompts.

Positive spill-over to less time spent 
prescribing or discussing surgical 
interventions.

Self-audit 
or patient-
reported 
questionnaire.

4. GP refers patients with a 
diagnosis of knee osteoarthritis 
to the Care Support Team 
which will provide further 
assessment, advice, and 
behavioural change and self-
management support.

Promising. Promising. Very promising. Very promising.

Requires education. Able to 
easily be incorporated into 
a short appointment time. 
Potential to use prompts and 
desktop software.

Spill-over to other behaviour such 
as reduced referral for invasive 
procedures, more support for 
patients to engage in exercise 
and weight loss. Reduced passive 
mindset that occurs with referral for 
surgery consult to ‘fix’ the knee.

Chart audit 
or referrals 
received.

GPs were asked to rate each behaviour as ‘very promising’, ‘promising’, ‘unpromising but worth considering’ or ‘not worth considering’ for each of the four criteria.
GP, general practitioner; OA, osteoarthritis.
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techniques that can be used to deliver the intervention 
options we prioritised; however, many were unsuitable 
or impractical for our context and purpose. Behavioural 
change techniques included in the PARTNER GP 
behavioural change intervention were self-monitoring of 
behaviours, feedback on behaviour, provide information 
on where and when to perform behaviours, instruction 
on how to perform the behaviours, model/demonstrate 
the behaviours, credible source, prompts/cues, restruc-
turing the physical environment, habit formation and 
adding objects to the environment.

BCW step 6: determine the mode of delivery of the behavioural 
change techniques/intervention options
The final step was to develop each intervention option 
and associated behavioural change techniques into the 
behavioural change interventions. For this we considered 
the current systems for continuing professional educa-
tion for GPs and the GP practice software. The PARTNER 
GP behavioural change intervention includes an online 
professional development training package, a self-audit/
feedback tool and a desktop support platform for decision 
and referral support. For the online training package, we 
enlisted the help of educational experts and used feed-
back from our GP advisory group. Behavioural change 
theory and contemporary pedagogy for online education 
and adult learning were incorporated into the design and 
delivery of the content. The package consists of an online 
professional development module about management 
of knee OA created and delivered in collaboration with 
the Royal Australian College of General Practitioners 
(RACGP). Completers attain RACGP Continuing Medical 
Education points. An additional PARTNER model-specific 
education and training module was created and managed 
by the PARTNER team incorporating brief training on 
communication techniques and how to deliver advice to 
patients about exercise/physical activity and weight loss. 
The self-audit/feedback tool involved the summarising 
of clinical performance (audit) over time, provision of 
that summary (feedback) to individual GPs with the aim 
of motivating behavioural change, and links to resources 
to facilitate change. Audit/feedback is one of the most 
widely used and effective interventions in implemen-
tation research.74 The self-audit/feedback component 
of the PARTNER GP behavioural change intervention 
incorporated recommended features75 and was devel-
oped according to RACGP guidance to accrue continuing 
medical education points for incentivisation. All profes-
sional development and audit/feedback activities were 
available wholly online to enable cost-effective large-scale 
roll-out.

For the decision and referral support, we identified 
an existing electronic care planning and medical record 
software platform already operating in many GP prac-
tices with the capability to adapt a care plan for decision 
support for knee OA management consistent with the 
PARTNER model, enable referral to the CST and facil-
itate communication with the CST staff. A one-sheet 

printable patient education resource was also embedded 
in the care planning tool. The content of the informa-
tion sheet was developed with wide stakeholder input 
including patients and a lay language expert. A summary 
of the content of each of the components is provided in 
online supplemental additional file 3.

Stage 3: operationalising the new service (CST)
For people with knee OA, failure to achieve optimal 
outcomes is primarily due to: (1) limited uptake and 
adherence to lifestyle behaviours such as exercise and 
weight loss76–78 and (2) overuse of non-evidence-based, 
low-value or high-risk treatments such as complemen-
tary and alternative medicines, opioid medications and 
arthroscopy surgery.79–81 The CST role was to address 
these behaviours with a biopsychosocial, patient-centred 
approach to care planning and behavioural change 
support. Table 3 shows the features of the CST mapped 
to our list of the 36 clinical practice guideline recommen-
dations/quality indicators that constitute optimal care 
(from stage 1).

The main tasks in the operationalisation of the CST 
service were: (1) identifying and training clinicians in OA 
management, communication and health behavioural 
change skills, (2) developing the service delivery proce-
dures and setting up the remote-delivery hardware and 
software, (3) developing patient resources to promote 
health literacy and effective self-management, (4) 
sourcing adjunct services and (5) designing patient and 
GP engagement strategies.

Staff recruitment and training
Staff with allied health backgrounds recruited for the CST 
were trained in evidence-based knee OA management via 
bespoke online modules and face-to-face sessions, and 
in communication and behavioural change with Health-
Change Australia methodology via 2.5 days of face-to-face 
workshops and supported practice.82

CST service procedures and delivery systems
Patients referred to the CST by their GP receive 2–12 contacts 
in a 12-month period, with most of the contact expected to 
occur in the first 6 months. The number and timing are 
flexible and depend on patient needs and preferences. The 
population targeted by the intervention is heterogeneous 
with respect to factors such as age, disease severity, socioeco-
nomic level, geography, employment status, health literacy 
and culture. The PARTNER model allows the CST service to 
be responsive to new evidence and facilitates quality control 
through ongoing training and peer support. Consultations 
are delivered by telephone, supported by email communi-
cation and websites, and with consultation data recorded 
digitally using Research Electronic Data Capture.83

Patient resources
We conducted a comprehensive audit of available 
resources (websites and printed material) with help 
from Arthritis Australia. Most resources did not provide 
information consistent with the PARTNER model. The 
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Table 3  The CST service features to provide best-practice primary care for people with knee OA mapped to the 36 key 
recommendations formulated in stage 1

Components of optimal care (key recommendations) CST service features

Diagnosis, assessment and general management

1. Diagnosis is reached clinically without use of imaging or other 
investigations unless history or physical examination suggest 
alternative diagnosis

Focus on improving health literacy in relation to knee OA with verbal and written 
education material. Patients understand how the disease can be diagnosed 
based on clinical findings. Education resources included a modified version of 
the Guidebook for Managing Knee OA developed by Arthritis UK, the Arthritis 
Australia My Joint Pain website (www.MyJointPain.com.au), and the painHEALTH 
website (www.painHEALTH.csse.uwa.edu.au).

2. Patient receives information and education about the nature of 
OA, its causes and consequences including pain and prognosis

Focus on improving health literacy in relation to knee OA with verbal and written 
education material.

3–5. Pain, function, and BMI are assessed Patient given survey to complete before first consultation including assessment of 
pain, function and BMI.

6. Fatigue levels, sleep and mood are assessed using reliable self-
reported instruments

Patient given survey to complete before first consultation including validated 
fatigue, sleep and mood scales.

7. A comprehensive initial biopsychosocial assessment including 
participation (work/education, leisure, social roles), health education 
needs, health beliefs and motivation and self-efficacy to self-
manage

CST trained in delivering biopsychosocial assessment and management guided 
by patient’s needs and preferences, and to explore health beliefs and education 
needs before delivering education.

8. Physical status (eg, joint status, mobility, strength, joint 
alignment, proprioception, posture) is assessed

CST trained in delivering biopsychosocial assessment and management guided 
by patient’s needs and preferences.

9. Patient’s health education needs, health beliefs, goals, 
expectations of treatment, treatment preferences and readiness to 
self-manage are assessed

CST trained in delivering biopsychosocial assessment and management guided by 
patient’s needs and preferences.

10. A written personalised management plan including SMART 
goals and treatment options is formulated with the patient and a 
copy is provided to the patient

A ‘Patient Self-Management Plan’ is completed in collaboration with the patient 
and a copy emailed to the patient.

11. The patient has regular review appointments with a health 
professional scheduled

Patient has access to the CST for up to 12 consultations in 1 year.

Non-drug, conservative management

12. Information/advice is provided to the patient about the 
importance of muscle strengthening exercise and general physical 
activity

Focus on improving health literacy in relation to knee OA with verbal and written 
education material.

13. A referral to a physiotherapist is provided when physiotherapy 
is indicated

CST can suggest seeing a local physiotherapist if patient has difficulty with 
adherence or has special exercise needs.

14. Strategies to assist the patient to adhere to exercise/physical 
activity behaviours (eg, health coaching) are employed

CST trained in supporting health behavioural change by HealthChange Australia.

15. Information/advice is provided to patients about the importance 
of maintaining a healthy weight or weight loss if overweight or 
obese

Focus on improving health literacy in relation to knee OA with verbal and written 
education material.

16. A formal weight loss programme or referral to dietician is 
provided when patient has a BMI ≥25 kg/m2

Access to a commercial remotely-delivered weight loss or healthy eating 
programme-the CSIRO Total Well-being Diet (https://www.totalwellbeingdiet.com/
au/).

17. Strategies to assist the patient to adhere to dietary 
modifications or weight loss programme are employed

CST trained in supporting health behavioural change in accordance with care plan.

18. Advice about activity pacing is provided Focus on improving health literacy in relation to knee OA with verbal and written 
education material.

19. A patient-centred approach should be adopted and secondary 
problems including co-morbidities, mood disorders, sleep 
disturbance, and fatigue, should be managed, consistent with a 
biopsychosocial approach to managing chronic pain conditions.

Patient encouraged to explore other areas for change in addition to core options 
of exercise and weight loss, including managing other healthy lifestyle factors, 
monitoring and managing symptoms and triggers, accessing relevant services and 
information, and managing OA medications effectively. If PROMISE Sleep Score 
≥20 patients suggested the cognitive behavioural therapy (CBT)-based insomnia 
course from ‘This Way Up’ (https://thiswayup.org.au/).

20. Mood disorders (depression/anxiety) are assessed using a 
valid screening tool and, when indicated, management is provided 
according to recommended practice.

Mood is assessed using the PHQ Depression subscale. A score of ≥20 will trigger 
an urgent referral to GP. Patients who identify low mood or anxiety as a priority 
problem will have access to the CBT-based online depression and anxiety course 
from ‘This Way Up’ (https://thiswayup.org.au/).

21. Support and advice is provided to patients to facilitate self-
management and on the use of self-treatment strategies such as 
appropriate footwear, TENS, and thermal agents as appropriate

Focus on improving health literacy in relation to knee OA with verbal and written 
education material.

Continued
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resulting patient education resources for the PARTNER 
model consisted of the guidebook for managing knee 
OA developed by Arthritis UK84 and modified to suit 
the Australian context and two websites (table  3). The 
home-based PARTNER muscle strengthening exercise 
programme was developed by physiotherapists with 
expertise in developing and evaluating exercise interven-
tions for knee OA85 and is available in both web-based 
and print formats.

Adjunct services
Evidence-based adjunct services were identified and 
embedded in the management options as part of the 
CST service. Adjunct services included online cognitive 
behavioural therapy-based programmes for pain coping 
skills training, and managing depression, anxiety or sleep 
problems; and a weight loss/healthy eating programme.86

Engagement strategies
We conducted empirical qualitative research to ascer-
tain factors that would enhance or inhibit GP engage-
ment with the CST.43 Our findings highlighted that GPs 
had concerns about confusion caused by incongruence 
of information and advice, the possibility of the service 
conflicting with other schemes/initiatives, and perceived 
loss of control of patient care. Many did not believe 
there was a need for the proposed service or that there 
would be benefits, disclosed resistance to change, and 
expressed reluctance to trust in the skills and abilities of 
the health professionals providing the care support. In 
contrast, some GPs recognised the potential benefits of 
the model. Responding to these findings, we embedded 
regular reporting to the patient’s GP into the service 
protocols and created an information brochure for GPs 
that addressed many of their concerns. Patient engage-
ment was facilitated by a bespoke brochure about the 
CST that could be printed from the GP’s desktop elec-
tronic medical record software.

DISCUSSION
This project aimed to address the current shortfalls in 
primary care management of people with knee OA, 
first by developing a new model of service delivery (the 
PARTNER model) to deliver recommended care, then 
planning a behavioural change intervention targeting 
GPs, and finally operationalising the new CST service. 
This paper describes the systematic and comprehensive 
approach to developing this complex implementation 
strategy including both a novel service delivery model 
and a clinician behavioural change intervention.19 35 87 
Embedded in the process was consideration of stakeholder 
views and the contextual constraints of our setting, and 
empirical investigation of GP behaviour and barriers to 
engagement with the new model. We harnessed technolo-
gies to provide efficiency and overcome access issues. The 
project was undertaken by a multisite, multidisciplinary 
group with broad stakeholder input at several stages. 
The PARTNER model addresses many of the identified 
barriers to recommended practice and incorporates 
evidence-based components of chronic disease models of 
care13 46 48 and knowledge translation interventions.36 88

Behavioural change wheel
The BCW was developed to integrate a number of 
behavioural change theories and frameworks with the 
purpose of simplifying the process and addressing the 
challenges experienced by intervention developers facing 
a confusing array of theory options.36 89 The sequential 
steps in the BCW provided a systematic and transparent 
approach to developing an intervention which facili-
tated subsequent implementation and evaluation. It 
was hypothesised to improve the chance of successfully 
achieving the desired change.36 Since the BCW approach 
is relatively novel, this report also provides an example 
of the application of the approach as an opportunity for 
further evaluation and refinement.

Components of optimal care (key recommendations) CST service features

22. Walking aids and assistive devices to improve activities of daily 
living are recommended as indicated

Focus on improving health literacy in relation to knee OA with verbal and written 
education material. Appropriate patients directed to a leaflet on the correct use of 
a cane for people with knee OA.

23. For those at risk of work disability or who want to start/return to 
work, vocational rehabilitation is provided

Patients who identify work productivity as a significant issue on the Work 
Productivity and Activity Impairment Questionnaire will be given information and 
support for contacting their local vocational rehabilitation counsellor.

24. Patient is recommended psychological treatments to aid pain 
management when indicated

Patient with pain score ≥4 on the NRS or severe pain reported as a priority problem 
will be offered access to the CBT-based online pain coping skills training course: 
‘PainTrainer’ (www.paintrainer.org).

Drug recommendations

25–31. Appropriate and evidence-based medication 
recommendations

Patients who identify suboptimal effectiveness of pain medications or 
unacceptable side effects will be referred to GP for medication review.

Surgical management

32–36. Appropriate and evidence-based surgical interventions Patients considering arthroplasty will be offered decision support based on the 
Arthritis Australia’s My Joint Pain website information (www.myjointpain.com).

BMI, body mass index; CST, Care Support Team; OA, osteoarthritis.

Table 3  Continued
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Challenges and strengths of the partner model
The project targets a heterogeneous patient population 
with a wide range of needs. The PARTNER model allows 
for a high degree of flexibility and individual tailoring 
of management, necessary for both engagement and 
efficacy. However, the model involves GPs, CST staff and 
patients all interacting with each other, which leads to 
potential for conflict of agendas and expectations. The 
inherent complexity also comes from the difficulty in 
achieving many of the behaviours required by both those 
delivering and receiving the care. The GPs are required 
to make a small number of changes but these are a signif-
icant shift from typical current practice.12 90 The CST 
are also required to perform behaviours outside their 
traditional practice. They are required to incorporate 
health behavioural change skills, tailor broad manage-
ment options to the heterogeneous needs of patients 
and deliver the care remotely. Patients are required to 
undertake new behaviours around exercise, physical 
activity, weight loss and self-management, and these life-
style changes are notoriously difficult for most people to 
achieve. Making explicit use of theory and following an 
established behavioural change intervention develop-
ment framework is hoped to result in an effective imple-
mentation strategy design.19

One of the strengths of the PARTNER model is that it 
requires only relatively small changes by GPs with most of 
the change to patient care occurring because of the addi-
tion of the CST. Apart from the one-off training, there are 
no alterations to the amount of GP time or resources used 
in the PARTNER model from current clinical practice.

Limitations and strengths of the development process
An important limitation of the development process we 
undertook was that it was lengthy and resource intensive. 
However, the end result should have a greater chance 
of success than if a less systematic and comprehen-
sive approach had been used. Second, there was still a 
degree of subjectivity in the development process as the 
members of the development group made decisions at 
various stages that were based on their own research and 
clinical practice experiences, beliefs and preconceptions. 
Similarly, gaining the opinions through focus groups and 
surveys of a wide range of stakeholders sourced from the 
community had some disadvantages. This was mainly due 
to some stakeholders holding beliefs inconsistent with 
research evidence and current recommended practice.

Limitations related to the behavioural change inter-
vention targeting GPs include the possibility of barriers 
that we have not identified or addressed. Participating in 
the education and training component is a behaviour in 
itself and we did not undertake a process to ensure this 
behaviour occurs. Programmes requiring GP behavioural 
change are often unsuccessful73 91 especially if autonomy 
is threatened43 and we do not yet know whether the GPs 
will accept and engage with the CST as intended. Further, 
many GPs did not perceive there was an evidence-practice 
gap that needed addressing.39 Even some members of our 

GP advisory group believed that advice about exercise, 
self-management, and weight loss, and referral to physio-
therapy, are currently occurring routinely and effectively 
in general practice. These issues may lead to a failure to 
achieve GP behavioural change.

Limitations related to the CST component of the 
PARTNER model include the possible technology divide 
and other issues impeding engagement with the remotely-
delivered service by patients. In addition, new non-
traditional services and practitioner roles can be politically 
charged if major resource reallocation or threats to work 
patterns are the result.92 However, both these limitations 
can become strengths of the model in time.

In terms of strengths, the systematic, comprehensive 
and theory-driven process, we believe, will increase our 
chances of the model being implemented as planned and 
being effective in improving patient outcomes. Stake-
holder involvement at several stages of the process kept 
the development team grounded in reality and cogni-
sant of context. A further strength is the focussing on 
a few target behaviours and properly addressing them, 
rather than trying to change too much.93 We believe the 
behaviours we have targeted will achieve important spill-
over to some of the other practice behaviours that are 
currently frequently suboptimally performed.

The UK Medical Research Council guidance for devel-
oping complex interventions asserts the importance of 
creating new evidence where gaps exist. As part of the 
PARTNER development process, we recognised there were 
gaps in our understanding of the target GP behaviours. 
New knowledge of the problems faced by GPs was gener-
ated and resulting in a better understanding of the reasons 
for their management behaviours. In undertaking our qual-
itative evidence synthesis,37 38 our own qualitative interview 
studies,39 43 and consulting with our GP advisory group 
through surveys and focus groups, we have generated much 
needed knowledge to inform the specific content of our 
education and training interventions and the desktop soft-
ware support for care planning.

CONCLUSION
This implementation project developed a new strategy 
to address known evidence practice gaps in managing 
people with knee OA. The resulting PARTNER model 
included the development of two interventions: (1) 
a GP behavioural change intervention (professional 
development including online education and audit/
feedback activities, and desktop software to support 
decision-making, referral and provision of related 
educational resources) and (2) the new CST service 
(remotely-delivered biopsychosocial assessment, educa-
tion, treatment planning and care coordination by skilled 
multidisciplinary healthcare professionals). The inter-
ventions are based on existing and purposively generated 
new evidence, were developed following a systematic 
approach to intervention design and underpinned by 
theory. The resulting implementation strategy has been 
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tested in a pilot study. Effectiveness of the PARTNER 
model will be fully evaluated in a cluster randomised 
trial currently underway,86 and a process evaluation that 
will investigate the effect of the GP behavioural change 
intervention on GP practice behaviour and the fidelity 
of the CST in delivering the PARTNER model service.94 
This article has served to demonstrate the application of 
current best practice methods for developing and opera-
tionalising a complex implementation strategy.
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Additional file 1.  

Key recommendations from five clinical practice guidelines (OARSI, NICE, ACR, EULAR and AAOS)1-5 

and quality indicators for OA care and chronic disease management 6-8. 

 

Optimal care for management of person with knee OA in primary care setting 

Diagnosis, assessment and general management 

1. Diagnosis is reached clinically without use of imaging or other investigations unless history or physical 

examination suggest alternative diagnosis 

2. Patient receives information and education about the nature of OA, its causes and consequences 

including pain and prognosis 

3. Pain is assessed 

4. Function is assessed 

5. Body mass index is assessed 

6. Fatigue levels, sleep and mood are assessed using reliable self-reported instruments 

7. A comprehensive initial biopsychosocial assessment including participation (work/education, leisure, 

social roles), health education needs, health beliefs and motivation and self-efficacy to self-manage   

8. Physical status (eg joint status, mobility, strength, joint alignment, proprioception, posture) is assessed 

9. Patient’s health education needs, health beliefs, goals, expectations of treatment, treatment 

preferences and readiness to self-manage are assessed 

10. A written personalized management plan including SMART goals and treatment options is formulated 

with the patient and a copy is provided to the patient 

11. The patient has regular review appointments with a health professional scheduled 

Non-drug, conservative management 

12. Information/advice is provided to the patient about the importance of muscle strengthening exercise 

and general physical activity  

13. A referral to a physiotherapist is provided when physiotherapy is indicated 

14. Strategies to assist the patient to adhere to exercise/physical activity behaviours (e.g. health coaching) 

are employed 

15. Information/advice is provided to patients about the importance of maintaining a healthy weight or 

weight loss if overweight or obese 

16. A formal weight loss program or referral to dietician is provided when patient has a body mass index 

≥25 

17. Strategies to assist the patient to adhere to dietary modifications or weight loss program are employed 

18. Advice about activity pacing is provided 

19. A patient-centred approach should be adopted and secondary problems including co-morbidities, mood 

disorders, sleep disturbance, and fatigue, should be managed, consistent with a biopsychosocial 

approach to managing chronic pain conditions. 

20. Mood disorders (depression/anxiety) are assessed using a valid screening tool and, when indicated, 

management is provided according to recommended practice. 
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21. Support and advice is provided to patients to facilitate self-management and on the use of self-

treatment strategies such as appropriate footwear, TENS, and thermal agents as appropriate 

22. Walking aids and assistive devices to improve activities of daily living are recommended as indicated 

23. For those at risk of work disability or who want to start/return to work, vocational rehabilitation is 

provided 

24. Patient is recommended psychological treatments to aid pain management when indicated 

Drug recommendations 

25. When considering drug therapies, patient is screened for potential risk factors for gastrointestinal, 

cardiovascular, renal and hepatic toxicity 

26. When considering drug therapies, the patient is provided with information about the effects and 

possible side effects 

27. Topical non-steroidal anti-inflammatory drugs (NSAIDs) are offered when patients have joint symptoms 

(pain/swelling) 

28. Paracetamol is offered as the first option for oral pain relief 

29. Patients with pain despite more conservative interventions are offered oral NSAIDs, and in patients with 

gastrointestinal risk factors these are co-prescribed with a PPI or a COX-2 specific inhibitor 

30. A short course opioid prescription is offered only if the patient has moderate-severe pain that does not 

respond to, or cannot tolerate, other analgesic medications or NSAIDs and joint replacement surgery is 

contraindicated or delayed 

31. Glucosamine/chondroitin are not recommended  

Surgical management 

32. Intra-articular corticosteroid injections are offered as an adjunct to non-drug conservative management 

if the patient has moderate-severe pain that does not respond to, or cannot tolerate, other analgesic 

medications or NSAIDs 

33. Intra-articular hyaluronan injections are not offered 

34. Patients are not referred for arthroscopy of the knee to manage OA pain 

35. Referral to an orthopaedic surgeon for consideration of joint replacement surgery only occurs if the 

patient: i) has severe pain or substantially impaired function and quality of life despite course of non-

surgical treatment, and ii) it is the patient’s preference after they have been provided with detailed 

information about benefits and risks of surgery, the potential consequences of not having or having 

surgery and expected recovery and rehabilitation after surgery 

36. Referral to an orthopaedic surgeon for consideration of osteotomy only occurs if patient has a mal-

aligned knee and uni-compartmental involvement and is too young for a joint replacement 

AAOS = American Academy of Orthopaedic Surgeons, ACR = American College of Rheumatology, 

EULAR = European League against Rheumatism, NICE = National Institute for Health and Care 

Excellence, OARSI = Osteoarthritis Research Society International. 
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Additional file 2 

Main findings from the survey of PARTNER GP Advisory Group. GPs were asked their opinions on the 

four target behaviours. Survey items were: 1) Do you agree that it is important that GPs do them?, 2) 

Do you believe that significant change to current practice would be required?, and 3) Do you foresee 

major barriers to the behaviour taking place in clinical practice? 

1. GP makes and gives a diagnosis 

of osteoarthritis clinically without 

imaging or other investigations if 

a person is 45 years or over and 

has activity related joint pain and 

has morning stiffness lasting no 

longer than 30 minutes 

“[There is a] Lot of pressure for investigation from patients along with 

referral to specialist” 

 

“I can see a tension though between saving health dollars and 

reassuring patients (and maybe their GP) that there is nothing more 

serious in their painful knee.” 

2. GP provides education/advice 

to patients about the importance 

of general physical activity and 

regular strengthening and/or 

aerobic exercise during the 

consultation 

“We know that ‘telling’ will not change behaviour, so it should be 

about understanding where the patient is at.” 

 

“Not all GP's would be confident on specific exercise advice” 

3. GP provides education/advice 

to patients either about the 

importance of maintaining a 

healthy weight or weight loss 

“This step is routine for the majority of GP's - but weight loss is not an 

easy behavioural change.” 

4. GP explains PARTNER model 

and refers patient to the Care 

Support Team 

“This presumes that there is only one pathway within this model of 

care?  I think there should always be options for GPs and practices to 

navigate decision making pathway about referrals – both if there is a 

need and where to refer.  There may already be mechanisms 

established in practices for the functions of the CST, so change will be 

hard to implement.” 

 

“This assumes this is the only way forward. GPs will have many options 

they already use such as using their existing networks of therapists 

with or without an EPC plan.” 

 

“The issue is whether GPs see value in this, and our job is to convince 

practices and GPs that CST will add value, rather than impose it” 

 

“This follows the diabetic model so is familiar to GP's. Will take some 

work but should be a concept that can take hold over time.” 

 

“I think the main issue will be that GPs will need to feel that their 

existing expertise is being respected while they are also being offered 

additional assistance to improve their patients’ outcomes” 

Other comments “I think pain management – specifically pharmacological advice about 

pain management should be a focus – as this is often the reason 

patients present to GPs in their journey with knee OA, and also failure 

to manage pain is often the trigger for referral to surgeons.” 

 

“BMI, education and advice about exercise and weight management 

will universally be said to be already occurring in general practices 
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(whether it’s by GPs or practice staff, is another issue), so it’s more 

about systematizing these, rather than change practice behaviour.” 

 

“If approached in the wrong way, GPs’ may get offended and not 

participate.” 

 

“GPs in general feel they have a special connection to their patients 

and in their role as gatekeepers to other services. If they feel this role is 

threatened this may also be a barrier to uptake of the PARTNER model 

and CST referral.” 

 

“Key to this is GP's seeing it as an area where they can make a big 

difference, where they become prepared to devote time towards 

supervising patient management and feel empowered with the 

knowledge and self-belief to do it.” 
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Additional file 3 

Content and details of each of the components of the PARTNER GP BCI. 

Component Description Supporting evidence 

Audit/feedback 

tool 

Identify records for five patients with probable knee OA. 

Self-audit 20 items in six sections: 

(1) Diagnosis and assessment 

(2) Education and promotion of active participation in management 

(3) Non-drug, non-surgical treatment options 

(4) Medication management 

(5) Surgical options 

(6) Ongoing support and review 

Feedback: Number of items where all patients received 

recommended management 

Planning: Reflect on barriers to optimal practice and enablers 

including learning needs 

Selection of learning activities and planning for local system changes 

Implementation of plans 

Re-audit and feedback 

Evaluation and conferral of RACGP Continuing Medical Education 

points. 

‘Best practice’ features to enhance the effectiveness of 

audit/feedback interventions 1 included: 

• The target performance is provided 

• Data are based on recent performance 

• Data are about the individual’s own behaviour 

• Delivery comes from a trusted and respected source 

• Recipients are capable and responsible for improvement 

• Goals for target behaviour are specific, measurable, 

achievable, relevant, time-bound 

• Goals set for the target behaviours are aligned with 

organizational priorities (in this case, the PARTNER 

model) 

• A clear action plan in provided when discrepancies are 

evident 

Questionnaire items were derived from the literature 2-4.  

An expert panel modified the wording and selected the 20 

priority items that reflect the aim of the audit activity on best 

practice diagnosis and management of knee OA with a focus 

on the target behaviours for GPs in the PARTNER model. 

GP professional 

development 

Training module part 1 was developed and delivered in conjunction 

with Royal Australian College of General Practitioners (RACGP) and 

confers Continuing Medical Education points:  

• Evidenced based management of knee OA focussing on diagnosis 

without imaging and non-drug, non-surgical treatment options 

• Duration including quiz completion approximately 1 hour 

Behaviour change requires effective communication and 

support from health professionals to facilitate vital self-belief 

and motivation 5. In addition, patients need accurate 

knowledge about consequences and positive beliefs about 

their prospects and capabilities 6. 
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Training module part 2 is a bespoke online training course focussing 

on:  

• Communicating with positive language to facilitate effective 

patient self-management  

• General skills for improving patient health literacy including 

‘TeachBack’ 

• Specific communication strategies for conversations about 

increasing physical activity, losing weight and explaining 

diagnosis 

Widespread explicit and implicit negative weight biases have 

been shown in large samples of physicians, even in health 

professionals who specialize in the treatment of obesity (ref 

Schwartz).  Such weight biases impair the quality of 

healthcare delivery 7. Thus, methods and resources are 

needed to reduce weight bias in care delivery. 

Clinicians should be taught to recognize the complexity of 

overweight and obesity in terms of behaviour and the 

influence of mood and mental health disorders 7 8. 

Decision support 

(prompts) 

A desktop electronic chronic disease care planning support and 

medical record software that integrates with the most common GP 

practice software was customized to be used at the point-of-patient 

care in a routine clinical consultation. The modified care plan 

includes prompts to: 

(1) Include pain, function, sleep, fatigue and mood in assessment 

(2) Prioritize education of patients on exercise, activity and weight 

loss as treatment options 

(3) Refer to the CST 

(4) Print PARTNER patient education resource and CST brochure 

The assessment prompting should facilitate biopsychosocial 

approach to the problem 9 10. 

To be effective, decision support systems need to be 11: 

• Automatically provided as part of workflow 

• Provide recommendations rather than 

assessments/instructions 

• Be provided at the point (time and location) of decision 

making 

• Be computer based 

Facilitated 

referral process 

The desktop electronic care planning tool was also customized to 

facilitate easy referral to the CST with options for communication 

with CST from within the patient’s record.  

Referral processes need to be simple and efficient 12 

Patient 

education 

resource 

One-sheet printable education resources included: 

• How a diagnosis is reached 

• Impacts of knee OA 

• What causes the pain 

• What will happen over time 

• What treatments there are for managing the pain 

Evidence for why patients have difficulty up-taking and 

sustaining the lifestyle behaviours recommended for long 

term management of their knee OA, and what they perceive 

they need from their interaction with GPs, informed the 

content of the resource. 
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