

Supplement 1 – Co-design and implementation information
Table S1. Application of the PRODUCES framework (co-design methodology) prior to commencing co-design.1
	Problem
What was the reason for the process? 
	Target behaviour: Successful referrals to a PRP from tertiary care in Perth
Target population: People with COPD who are known to tertiary care, and HCPs who deliver tertiary COPD care
There is robust evidence to demonstrate that PRPs are important for people with COPD, but referral to and uptake of these programs is suboptimal, representing a failure of research translation into clinical practice. Earlier work that sought to optimise referral to and uptake of these programs has only achieved modest effects. 2, 3
Specific to the context of Perth, WA, the implementation gap is quantified in a prospective observational study. 4 Perspectives of barriers to PRP referrals are reported in an in-depth qualitative study. 5

	Objective
What was the aim of the process?
	The intent for this process of co-design was to empower collaborations among people with COPD (consumers) and HCPs (end-users) to co-create field test and implement strategies that optimise referrals to a PRP for people with COPD known to tertiary care in Perth, thereby enabling more people to benefit from this highly evidence-based intervention. 

	Design
What specific methodology was used for co‑creation?
	The BCW was used to guide the construction of knowledge in this study. The BCW encourages quantitative and qualitative methods, but it does not include participatory methods. Therefore, to allow for consumer and HCP engagement, the BCW was adapted so that stakeholders could engage with co-design. Based on the WA mental health engagement framework, the research team aimed for this process of co-design to sit across the ‘doing with’ domain of engagement. 6

	End-Users
Who will use the co‑created intervention?
	Inpatients:
(i) People with COPD admitted with an exacerbation to respiratory or acute medical wards at one of the three tertiary hospitals in Perth, who appear broadly suitable for a PRP
(ii) HCPs working on respiratory and acute medical wards at one of the three tertiary hospitals in Perth, and involved in the management of people with COPD; e.g. physiotherapists, doctors (consultants, advanced trainees, registrars, registered medical officers), nurses, other allied health professionals 
Outpatients:
(i) People with COPD attending a respiratory medicine outpatient appointment at one of the three tertiary hospitals in Perth for management of their COPD, who appear broadly suitable for a PRP
(ii) HCPs working in respiratory outpatients’ clinics at one of the three tertiary hospitals in Perth, and involved in the management of people with COPD; e.g. respiratory physicians (consultants, advanced trainees, registrars, registered medical officers), nurses and physiotherapists in clinic (as available)  

	Co-creators
Who engaged in the process? 
Define the “actors,” their description and their expertise.
	People with COPD and HCPs were recruited to the co-design team. S.H served as a facilitator of the co-design team, as well as an intermediary between the co-design team and the steering committee. Intermediation was required: (i) to include perspectives of the steering committee regarding possible interventions; and (ii) so members of the steering committee could support the implementation of co-designed interventions into clinical practice at the three tertiary hospitals.
The co-design team comprised four people with COPD, six HCPs involved in managing people with COPD in Perth and the facilitator. Co-creators provided insights to their lived experience and needs with relation to referral to a PRP.
The steering committee included HCPs and academic researchers (n = 24) who were not involved in the co-design workshops, but contributed ideas for interventions, and supported implementation of co-designed interventions into clinical practice. 

	Evaluation
How was success measured? 
	Success was measured through: (i) an informal evaluation of the process (fidelity); and (ii) the interrupted time series analysis to understand the effect of co-designed interventions.

	Scalability
How can the developed solution(s) be scaled to a population level?
	A distributed model for scaling was anticipated, 1 whereby interventions were fit for purpose and therefore clustered at a local level. Regarding scalability to a wider population (i.e. beyond Perth), as these interventions were designed at a local level7 and were highly situated for our PRP jurisdiction, the generalisability and applicability to external jurisdictions is unclear. Given the intricacies of individual health systems, the success of this study demonstrates that future endeavours to optimise referral to PRPs, and other behaviours of the PRP journey, need to be co-developed with people with COPD and HCPs at a local level. 
Where feasible, co-designed interventions were left in clinical practice at the conclusion of the study, and made freely available on the open science project page for this study8 


Abbreviations: 
BCW – behaviour change wheel
COPD – chronic obstructive pulmonary disease
HCP – healthcare professional
PRODUCES – PRoblem, Objective, Design, (end-)Users, Co-creators, Evaluation and Scalability
PRP – pulmonary rehabilitation program 
WA – Western Australia

2
Table S2. Co-designed strategies that were implemented across the three tertiary hospitals (presented alphabetically, and including logistics of implementation)
	Strategy
	Implementation information  

	Case finders 
Targeting people with COPD
	The aim was to have case finders at each site one or two days per week (to align with ‘busy’ clinics where most patients with COPD are managed). A brief job description is provided below. Case finders received standardised training from researchers (KH and SH) to undertake this role. This training was based on our clinical experience and the findings of our previous quantitative and qualitative studies investigating referral behaviours in Perth’s tertiary hospitals,9,4,5 and placed emphasis on understanding a person’s perspective. That is, we encouraged a personalised approach that centred around understanding the person first and forming a therapeutic partnership that enabled case finders to safely explore the person’s specific barriers to engaging in a PRP. We encouraged case finders to be purposeful and invest time to actively listen, engage with and relate to the people they interact with.10,11 As some case finders had no experience with a PRP, we provided opportunities to build knowledge, skills and confidence in understanding what these programs involve. We provided standardised education to case finders around how pulmonary rehabilitation can benefit people with COPD. Case finders also experienced its benefits firsthand. That is, they got to know the local PRP physiotherapists and were provided with opportunities to watch an initial assessment and exercise classes and interact with current PRP candidates to understand their experiences. In addition to supporting case finders to internalise the value for PRPs,11 we also offered suggestions for ways to communicate with patients and tailor the information about these programs to support behaviour change.11,12 Suggestions aligned with motivational behaviour change techniques12 and included approaching with empathy, curiosity and unconditional regard; use of lay language; engage in a two-way conversation about a PRP and taking time to explore and unpack internalised perceptions hindering engagement. However, this was left largely to the case finders’ discretion to navigate, based on how the individual presented. Among people who declined a referral, case finders were able to follow up where necessary to offer a PRP again. Case finders were also provided with a toolkit that comprised co-designed materials as well as already available resources that they could use, at their discretion, to support patient engagement.8 There were subtle differences in the role of these case finders, with regards to PRP referrals across each of the three hospitals:
Site A: Case finders could email the tertiary PRP physiotherapist with the information about the prospective PRP candidate (in the form of a referral). PRP physiotherapists would generate an eReferral to their own service. Where case finders were clinicians that worked at this site, they could generate eReferrals to the relevant PRP service themselves.
Site B: When a case finder interacted with a prospective PRP candidate who was appropriate to be referred (but had not already been referred), the case finder needed to prompt the treating HCP to generate an eReferral.* Therefore, in the inpatient setting, case finders needed to prompt the ward physiotherapist. In the outpatient setting, case finders needed to prompt the treating physician before the end of clinic.
Site C: Case finders could email the tertiary PRP physiotherapist with the information about the prospective PRP candidate (in the form of a referral). PRP physiotherapists would generate an eReferral to their own service.

Case finder job description  
· To ‘find’ cases of COPD who are suitable for pulmonary rehabilitation across respiratory outpatient clinics, and inpatient respiratory +/– general medicine wards
· Provide information and education about the PRP service (this includes providing a ‘pack’ – pamphlet, infographic, contact information of service referred to)
· Approach with compassion and empathy, no judgement around stigma associated with COPD, have the time to listen and answer patient questions. 
· Identify individual patient barriers to referral/uptake of pulmonary rehabilitation and collaborate with the patient to overcome these barriers. For example, provide parking/taxi vouchers, organise a buddy to attend with the patient, engage psychologist, etc.
· Identify and address unhelpful beliefs the patient has towards their diagnosis, exercise and physical activity, e.g. fear avoidance, catastrophising, protective behaviours and/or shame/stigma. – engage psychologist where necessary to support engagement with the pulmonary rehabilitation service
· Gather relevant information (spirometry results, six-minute walk test results, etc.) and advocate clinicians to complete an eReferral to a PRP OR facilitate an eReferral yourself
· Ensure the co-designed strategies are in place across the sites – replenish stocks when low, tweak as needed. Use the resources as part of your role 
· Link with current/past PRP participants who are willing to share their experience through the program to assist people to attend 
· Wear the promotional t-shirt while on site 
· Follow up patients flagged by ward/clinic staff, i.e. people who have declined, and try to get them to engage with the program as per above 
· Liaise with pulmonary rehabilitation physiotherapists:
· Follow up those who do not attend their initial appointments/poor class attendance/decliners – identify and assist patients to overcome their individual barriers so that they can attend/complete the program 
· If has not been already done, contact those who have been referred to the service to check in; see if they have any questions about the service and encourage initial appointment attendance
· Further roles as you see fit to achieve the aim of improving referral and uptake of pulmonary rehabilitation among people with COPD from the inpatient and outpatient respiratory settings 
· Keep a record of patients reviewed, intervention/s provided, outcome
· Keep a record of your interactions and outcomes with patients/clinicians. Information can include: 
· Date/time
· Who flagged this patient for review by the case finder?
· Inpatient / outpatient?
· Has this patient declined a referral to a pulmonary rehabilitation program during this recruitment period? 
· What did you do? 
· Is your input related to improving referral or uptake or both? 
· What was the outcome? e.g. patient contacted and discussed the program – referral accepted, facilitated uptake, referred to rehabilitation in the home instead of hospital- or community-based program. 
· Any follow-up required and by who? 
· How has the case finder positively influenced referral/uptake for this patient? 
· Do you have any other reflections? e.g. what’s working well, what’s not working.
· How many people you interact with and time you spend interacting with each patient

	Promotional t-shirts 
Targeting both people with COPD and HCPs
	Worn by HCPs who refer people with COPD to a PRP from tertiary care, and respiratory medicine and PRP physiotherapists. 
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	Infographic 
Targeting people with COPD
	Infographics were placed in respiratory outpatient clinic waiting rooms, respiratory offices, and were provided to HCPs working in respiratory medicine and case finders to provide to prospective PRP candidates as they deemed appropriate. Infographics were also sent out with each PRP initial appointment letter. 
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	Posters
Targeting both people with COPD and HCPs
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	Posters were placed on the wall in respiratory outpatient clinics and on respiratory wards at each site.

	Video
Targeting people with COPD
	Video playing on outpatient clinic television (https://youtu.be/8dsZikSwVpg). Where televisions were not able to display the video, the above poster was shown instead. Using an iPad, case finders showed the video to prospective PRP candidates during their interactions, where they deemed clinically appropriate. 

	Referral nudges 
Targeting HCPs
	


	
Does your patient have a confirmed diagnosis of a chronic lung disease?

· Are they limited by breathlessness on physical activity? 
· Are their medications optimised?
· Are they safe to exercise? 
If you answered yes to any of the above, 
[image: Cartoon of human lungs
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	Referral nudges were placed on each computer in respiratory medicine clinics and on the respiratory ward. This information was also included in the rotational respiratory medicine orientation packs and was re-iterated by respiratory physiotherapists.

	Physiotherapy resources 
Targeting people with COPD
	Lung Foundation Australia fact sheet (available here: Pulmonary rehabilitation - Lung Foundation Australia), and WA health Living better with exercise booklet


	PRP education to rotating staff
Targeting HCPs 
	Education delivered by PRP physiotherapists to medical staff, junior/newly rotated ward physiotherapists, respiratory nurses. Referrers to attend an assessment and a PRP class.

	Changes to referral processes
Targeting people with COPD 
	Once patients referred to the program: 
· Mail out PRP resources (invitation letter, program brochure, infographic) to patients within two weeks of referral 
· Utilise ‘did not respond’ letter for those who do not respond 
· Physiotherapist makes phone contact with patient prior to initial assessment  


Footnotes: Downloadable copies of co-designed strategies are available on the Open Science Framework project page for this study.8 eReferral is the electronic referral system used to generate referrals to all services within Western Australia Health. *This was decided to encourage behaviour change in the treating HCP rather than to give the role directly to the case finder who would likely discontinue beyond the study completion due to funding restrictions.
Abbreviations:
COPD – chronic obstructive pulmonary disease 
HCP – healthcare professional 
PRP – Pulmonary rehabilitation program 
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PULMONARY REHABILITATION

THE BEST EXERCISE YOU CAN DO FOR
YOU LUNGS 1S TO MOVE YOUR LEGS...

Pulmonary rehabilitation is a program of exercise and education
for people with chronic lung disease who experience
breathlessness. These programs are delivered by
Physiotherapists at locations all over Perth.

Here is what people who completed the program had to say..

What parts of the program were most helpful to you?

The walking, the leg exercises and particularly the
discussion sessions and the interaction with other people

I found the program very helpful in teaching me
exercises that would help my lungs

Being in a group was also very good as it gave you
encouragement to push through the program

All of it. Meeting like people and doing the
exercise. I have learnt more about my disease in
Just a few months

Being committed to go, I found that
I ezercised on the other days. Without
that commitment I would probably
have found excuses not to exercise
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Is there a comment you would like to make that
would encourage others with lung disease to join a
pulmonary rehabilitation program in Perth?

1t keeps you motivated...you meet people
with similar conditions - you're not
alone

Until I started this program I had absolutely
no idea of how to help myself

I came into the course thinking I knew it all...
I was wrong. The benefits far outweigh
anything else you can do

If you have any form of lung disease you will
benefit from this program whick caters personally
to you

Don’t be afraid to have a go. There are no negatives
if you join, only positives can follow

...ASK ABOUT GETTING INVOLVED IN
YOUR NEAREST PULMONARY
REHABILITATION PROGRAM TODAY
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The best exercise
you can do for
your lungs is to
move your legs

Do you experience breathlessness
during daily tasks?
Do you have COPD?

Speak to your treating
team today about being
referred to a pulmonary
rehabilitation
program to help
you breathe easier!
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The best exercise you can do for your lungs
is to move your legs.

Ask about pulmonary rehabilitation today.





image7.png
B f

The best exercise
you can do for your
lungs is to move
your legs

Ask about pulmonary
rehabilitation today!

NN\




image8.png
g r———
fied &

Information for Doctors
Charlie’s Easy Breathers

“The Physiotherapy Department at Sir Charles Gairdner Hospital (SCGH) provide a
comprehensive outpatient pulmonary rehabiltation program - ‘Charlie's Easy Breathers' for
patients with chronic lung disease.

Program summary

- Infial assessment i subjective informaion, functional exercise capacty 6 minute walk
test (BMWT)], quality of e questionnaire [Chronic Respiratory Disease Questionnaire]).

+ Baweek program (patients are required to atend fwo classes per vieck).

+ 1.5 hour lasses (including a 20-30 minute walk, 30-minute exercise circui of upper
and lower fimb exercises and education componen).

+ Provision of an individualised home exercise program

+ At the completion of the program patients are encouraged o oin a community exercise

group (where appropriate), continue execising on their ow or  they are severely
impaired may be entered into a maintenance group (one class per week ongoing).

Referral method and eligibility criteria

Who can refer? We are always keen 1o receive referrals. Referrals are accepled from SCGH
respiratory physicians, physiotherapists and from private respiratory physicians (f the pafient
Iives in the NMIHS catchment area). We also accept GP referrals (i the palient resides in the
'SCGH calchment area) Al referrals will be screened ai SCGH and directed 10 the most suitable
program

How to refer? For referrals from WA Health professionals, please complete
an eReferral 3 Physiotherapy Pulmonary Rehabiltation (include recent spiromery confirming
diagnosis and BMWT if available). Private physician and G referrals can complete 2 hard-copy
form,

Eii

ity criteria:
‘Confimed respiratory diagnosis including respiratory funclion testing

Breathiessness on exerlion

Able to walk > 200m during a SMWT

No limitations to partcipation n a group-based exercise progran (e. severe
musculoskeletal or cognifive impairments, unstable angina, unconirolled hypertension)
5. Willing and able {0 attend for 8 weeks.

1
2
3.
i

lasses are run with a maximum group size of 10 pafients and one physiotherapistthus a
patient needing 100% supervision s ot suitable or he program.

Contact Details

Nola Cecins & Naomi Chapman

Email: nola cecins@health wa.qov.au & naomi chapman2@health wa gov.au
Phone: 6457 4405

Location: Physiotherapy Department, Ground Floor A Block, Sir Charies Gairdner Hospital
Physiotherapy > Pulmonary Rehabiitation
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