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Supplementary File 1: PRMs Implementation in clinical registries - International Survey
Understanding Patient-Reported Outcomes Measures Implementation in Clinical Quality Registries Worldwide

Background: We would like to invite you to take part in this study to provide an understanding of how patient-reported outcome measures (PROMs) are implemented in your registry and the barriers and enablers involved with PROMs implementation from your experience. 
I am a PhD student at the School of Public Health and Preventive Medicine, Monash University in Australia investigating the implementation of PROMs in clinical registries. When we refer to implementation, we mean aspects such as selecting the appropriate PROM (instrument), determining modes and methods of administration, collecting, analysing and reporting PROMs data. 
We have identified one set of preliminary guidelines for PROMs inclusion in clinical registries [insert link here] that has been developed here in Australia in 2021. Now we are seeking input from outside of Australia to determine the applicability of the developed guidelines to the international setting, and whether any particular adaptations or changes are required to them. The main aim of the broader research project is to develop international guidelines based on the Australian guidelines. Further information on this survey can be downloaded here: [insert Participant Explanatory Statement link here]
Ethics: This research has been reviewed by the Monash University Human Research Ethics Committee (Project ID: 42457). 
How to complete the survey? This short online survey comprises of 34 questions and is expected to take approximately 10 minutes to complete. It is best completed by a member of your registry with experience and a good understanding of the rationale for including PROMs in the registry, and how PROMs are administered, collected, analysed and used. The deadline for the survey completion is [insert date here]. 
Consent: By completing this survey, you are consenting to participate in this research study and agreeing to the information provided in the Participant Explanatory Statement. However, your participation is voluntary. Your responses will remain non-identifiable and we do not collect any identifying information. Please read the Participant Explanatory Statement for further information about what is involved in this study. If you would like further information regarding any aspect of this study, please contact Dr Rasa Ruseckaite [Rasa.Ruseckaite@monash.edu]or Randi Jayasinghe [Randi.Jayasinghe@monash.edu]
To begin the survey, please click the 'Next' button below. Thank you!
Questions
[Demographic information]
Q1. Your role in the registry (Please select one)  
· Registry manager/coordinator
· Academic Lead
· Clinical Lead
· Researcher
· Other (Please specify) ______________________________________________

Q2. Name of your registry
____________________________________________________________________

[PROMs implementation-related information]
Q3a. Are you aware of existing guidelines, frameworks and recommendations for PROMs implementation in clinical registries? Implementation includes selecting the PROM, determining modes and methods of administration, collecting, analysing and reporting PROMs data. (Please select one)
· Yes
· No

Q3b. If yes, please specify the name of the guidelines, framework or recommendations
_____________________________________________________________________



Q4. What is the rationale for implementing PROMs in your registry? (Please select all that apply)
· To improve patient outcomes 
· To promote patient engagement in their treatment
· To facilitate shared decision-making
· To support post-marketing surveillance 
· To support health service improvements
· To measure the burden of disease
· Other (Please specify) ________________________________________________

Q5. Does your registry have a protocol in place for PROMs implementation? (Please select one)
· Yes
· No

Q6. Do you have a data collection plan to guide PROMs collection? (Please select one)
· Yes
· No

Q7. Who was involved in the process of PROMs implementation in your registry? (Please select all that apply)
· Patients/consumers
· Clinicians 
· Academics/ PROMs researchers
· Policymakers
· Health services
· Funders and industry
· Government departments
· Other (please specify) ___________________________________________________



Q8. What aspect of PROMs implementation did the stakeholders contribute to? (Please select all that apply, if none applies please leave blank)
	
	Planning/ designing the PROMs implementation protocol
	Selection/ designing of the tool
	PROMs data collection
	Development of a PROMs framework


	Patients/ consumers 
	· 
	· 
	· 
	· 

	Clinicians 
	· 
	· 
	· 
	· 

	Academics/ PROMs researchers
	· 
	· 
	· 
	· 

	Policymakers
	· 
	· 
	· 
	· 

	Health services
	· 
	· 
	· 
	· 

	Funders and industry
	· 
	· 
	· 
	· 

	Government departments
	· 
	· 
	· 
	· 


· Other (please specify) _______________________________________________  
Q9a. Did you use or develop a guideline or recommendations to implement PROMs in your registry? (Please select one)
· Yes
· No
Q9b. If yes, what is the name of the guideline or recommendations used/developed? (Please specify)
_______________________________________________________________________

Q10. Did you conduct a pilot study before the full rollout of PROMs? (Please select one)
· Yes
· No

Q11. Please list the eligibility criteria for PROMs completion in your registry. 
________________________________________________________________________



Q12. What type of informed consent model do you use for PROMs collection? (Please select one)
· Opt-in consent (participant has a choice to actively participate in the registry)
· Opt-out consent (participant can be included in the registry with a choice to withdraw from participation)
· Other (please specify) ___________________________________________________  

Q13. Which of the following informed the choice of PROMs within your registry? (Please select all that apply)
· Reliability and validity of the instrument based on literature review
· Based on global standards (i.e. International Consortium for Health Outcomes)
· Length of time required to complete the instrument
· Availability and cost of the instrument
· Practical/ utility of the instrument
· Recommendations of others
· Developed a new instrument for your registry’s purpose [if yes, please answer question Q13]
· Other (Please specify) __________________________________________________

Q14. Did you use existing item banks (i.e. PROMIS, PROQOLID etc.) to create a new PROM to suit the overall purpose of PROMs collection in your registry? (Please select one)
· Yes
· No
· If yes, (please specify the name of the item bank) ___________________________

Q15. How often do you collect PROMs data in your registry? (Please select all that apply)
· Baseline
· 6-months
· 12-months
· 24-months
· Other, please specify

Q16. How did you determine the suitable time points for PROMs administration? (Please specify)
______________________________________________________________________

Q17a. Do you have a follow-up process? (Please select one)
· Yes
· No

Q17b. If yes, what is your follow-up process? (Please select all that apply)
· Phone call reminders
· Email/SMS reminders
· Follow-up PROMs sent via post
· Other (Please specify) _________________________________________________

Q18. Do you have processes in place to avoid sending follow-up reminders to patients who have opted out or are deceased, if so, what are they? (Please specify)
_______________________________________________________________________

Q19. Please specify the mode(s) of administration for PROMs collection in your registry.  (Please select all that apply)
· Paper sent via post
· Electronic link via email
· SMS link via text message
· Administered over the telephone 
· Other (Please specify) __________________________________________________



Q20. What strategies do you use to encourage patient participation/improve response rate? (Please select all that apply)
· Provide detailed instructions and inform patients about the needs and goals of PROMs.
· Use multiple methods of administration.
· Use computer adaptive testing systems (minimise patient times and data entry burden).
· PROMs collection at the moment of contact with a clinician/service.
· PROMs are collected by a staff member instead of the clinician.
· Direct-to-patient administration of PROMs (via email/ post)
· Other (Please specify) _____________________________________________________

Q21. What are the processes in place to ensure security and appropriate data governance in your registry? (Please specify)
___________________________________________________________________________
Q22. Do you have a data management protocol in place? (Please select one)
· Yes
· No

Q23. Do you have an IT system/ database in place to support PROMs completion? i.e. sending regular reminders, checking for missing data, storing completed data etc. (Please select one)
· Yes
· No

Q24. Who is involved in the analysis of PROMs data in your registry?
· Statistician/ Biostatistician
· Epidemiologist 
· Other (Please specify) ____________________________________________________

Q25a. Do you use statistical methods to deal with missing PROMs data?
· Yes
· No

Q25b. If yes, please specify the name of the statistical method.
____________________________________________________________________________

Q26. Do you undertake risk adjustment when analysing PROMs data (i.e. for confounding factors, case mix etc.)? (Please select one)
· Yes
· No

Q27. How are the collected PROMs data used by your registry? (Please select all that apply)
· Aggregate data presented in annual/site reports
· Available to clinicians in real-time to support treatment
· Available to patients to support treatment decision-making
· Published in peer-reviewed publications and journals
· Presented in conferences and forums 
· Other (Please specify) _____________________________________________________

Q28. Does the registry manage any adverse events or vulnerable patients identified through PROMs?  Is this process explained to the patient (i.e. in the patient information sheets/ consent forms)? (Please select one)
· Yes
· No

Q29. Who accesses the PROMs data collected by your registry? (Please select all that apply)
· Patients/ consumers
· Clinicians
· Academics
· Other (Please specify) ______________________________________________________



Q30. To whom (key stakeholders) does your registry report the collected PROMs data? (Please select all that apply)
· Patients/consumers
· Clinicians 
· Academics/ PROMs researchers
· Policymakers
· Health services
· Funders and industry
· Government departments
· Others (Please specify) ______________________________________________________

Q31. How often are PROMs results published/reported by the registry? (Please select all that apply)
· Weekly
· Monthly
· Quarterly
· Annually
· Other (Please specify) _______________________________________________________

Q32. What are some recommendations you can provide to assist PROMs implementation in your registry? (Please specify)
_____________________________________________________________________________

Q33. From your experience, what are some of the significant challenges to implementing PROMs in your registry? 
_________________________________________________________________________________
Q34. Do you believe if the collection and reporting of PROMs by your registry has had a positive impact on patient outcomes, clinicians’ practice, facilitated treatment-decision-making.? Please describe the impact.



Supplementary File 2: Topic guide for international registry personnel interviews
Understanding Patient-Reported Outcomes Measures Implementation in Clinical Registries Worldwide
Semi-structured interviews topic guide
Date: 	
Thank you so much for agreeing to be interviewed today. Can I double-check that you have read the Participant Explanatory Statement? Do you have any questions before I begin? 
As you are aware, this study is looking at registry personnel’s perspectives on barriers and enablers to Patient-Reported Outcomes Measures (PROMs) and Patient-Reported Experience Measures (PREMs) implementation (by implementation we refer to steps from selecting a suitable tool, modes/methods of administration, data collection, analysis and reporting), existing recommendations for PROMs implementation in Australian clinical registries and whether any changes are required to them. Have you had a chance to read the recommendations and take some notes? 
For accuracy, I’d like to record our conversation. Is that ok with you? I want to assure you that everything we talk about will be confidential. If we write up our research, all your details will be de-identified. 
To begin with, I would like to ask you some details regarding the current PROMs/PREMS collection at your registry:
Current practices-related questions
1. How long have you been collecting PROMs/PREMs in your registry? 
a. I see that your registry has been collecting PROMs/PREMs for a long time, what is the main reason for continuing PROMs/PREMs collection for such a long time? 
b. What defines ‘successful’ PROMs implementation in your registry? (By implementation I refer to steps from selecting a suitable tool, modes/methods of administration, data collection, analysis and reporting.)
c. What practices did you undertake to ensure that PROMs/PREMs implementation is successful in your registry?
No PROMs collection,
d. What is the reason for not collecting/discontinuing PROMs/PREMs in your registry?
e. What practices will you undertake/ could have done differently to ensure that PROMs/PREMs implementation is successful in your registry (e.g., tool selection, modes/methods of administration, data collection, analysis and reporting?)
2. In your opinion, why do you think it is important to collect PROMs/PREMs in clinical registries?
a. What does PROMs/PREMs collection at your clinical registries contribute to?
b. What are the benefits of collecting and reporting PROMs/PREMs in your registry?
c. Who receives these benefits?
d. What resources are needed to ensure the long-term sustainability of PROM collection?
3. Do you consider that PROMs/PREMs implementation has been successful/ unsuccessful in your registry?
a. If so, how did you measure this ‘success’? OR why do you believe it was not successful?
b. What is the response rate for PROMs/PREMs? Does this meet your expectations?
c. What did you do to achieve this response rate?
d. What can you do to make the response rate better if it's not up to your expectations?
e. How will the success of PROM implementation be evaluated?
4. How do you ensure that the PROMs/PREMs data you collect continue to support your registry’s main purpose for implementing them? (e.g., do you produce PROMs/PREMs reports, feedback to clinicians etc.?)
a. What resources (e.g., staff, funding, training) will be needed to implement PROMs?
b. What plans are in place to sustain and expand PROMs use in the registry over time?
5. You have mentioned in the survey that your registry has a protocol for PROMs/PREMs implementation, could you please describe what this protocol entails?
If yes, 
a. Why do you think it is important to have this protocol? 
b. How has it helped PROMs/PREMs implementation in your registry? 
c. Why was it important to have multiple stakeholders such as patients/consumers, clinicians and academics involved in developing the protocol?
If no protocol, 
d. Is there a reason why you do not have a protocol in place for PROMs/PREMs implementation in your registry? 
e. How do you think a protocol may have helped with PROMs implementation in your registry?
6. You had multiple stakeholders involved in various aspects of PROMs/PREMs implementation, 
a. How did you ensure that multiple stakeholders are involved in PROMs/PREMs implementation in your registry? (e.g., did you conduct focus groups, working groups etc.?)
b. Why was it important to have such an array of stakeholders and what did that contribute to?
c. Why was it important to involve patients/consumers in PROMs/ PREMs implementation process in your registry? 
7. How did you select the appropriate PROMs/PREMs tool for your registry?
a. Did you follow a process to decide on the appropriate tool? (e.g., did you conduct a literature review? Did you conduct interviews/focus groups with patients/clinicians etc.?)  
b. How often should PROMs be reviewed and updated in the registry?
8. How did you determine the suitable modes and methods of administration for PROMs/PREMs administration in your registry? 
a. Did you conduct a pilot for PROMs/PREMs implementation in your registry? 
b. What factors influenced you to conduct a pilot in your registry?
9. What were some of the issues/ barriers you encountered when implementing PROMs/PREMs in your registry?
a. How did you overcome them?
If PROMs are not collected,
b. What challenges do you foresee in integrating PROMs into your registry?
c. What has been/will be done to ensure that PROMs/PREMs are implemented at your registry in the future? 
10. What impact has your registry managed to create through the PROMs/PREMs data collected? (e.g., changes to clinical practice, policy changes etc.)
Implementation guidelines related questions
1. You have mentioned in the survey that your registry developed a guideline or recommendations for PROMs/PREMs implementation, 
a. What was the reason for developing such a document?
b. Who was involved in the development of this document?
c. How was it applied within the registry and how did it help guide PROMs/PREMs implementation? (e.g., did the guide help streamline PROMs/PREMs data collection, etc?) 
2. Focusing on existing Australian recommendations, how relevant do you think they are for your registry setting?
a. Which recommendations are the most relevant to you? And why/how?
b. Which domains are not relevant to you?
c. Are there any aspects that are not addressed in Australian recommendations that can be added to the new set of guidelines?
3. How important do you think it is to have recommendations/ guidelines for PROMs implementation that are internationally applicable for clinical registries worldwide?
a. What benefits do you think such a document will have on PROMs implementation in clinical registries?
b. What challenges do you currently face that this guideline could help address?
c. What specific outcomes would you like to see from the guideline?
d. Are there any existing standards you believe should be included?
4. In your opinion, what are the most important aspects of streamlining PROMs implementation in a registry? (e.g., is it tool selection, data collection, analysis etc.)
5. If a guideline document on PROMs implementation were to be developed, 
a. What topics or areas should be prioritized in this guideline in relation to PROMs implementation?
b. Do you have examples of best practices that could be included?
c. What format or structure would make the guideline most user-friendly?
d. Are there any issues this set of guidelines should cover?
e. Are there any foreseeable barriers to adoption?
f. Who should be involved in the development and review of the guidelines?
g. Have you used similar guidelines in the past? What worked well?
h. What issues did you encounter with previous guidelines?
i. How can this guideline avoid those issues?
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Supplementary Table 1: Guidelines adapted or developed for PRMs implementation in clinical registries 
	Registry
	Condition
	Guiding document

	Developed

	SIRIS Spine
	Spine
	Internal registry document (under development)

	Adapted

	aMYELOIDr
	Cancer
	European Organisation for Research and Treatment of Cancer (EORTC) 

	APAC
	Cancer
	Recommendations developed by EuroQol Group

	CJRR
	Arthroplasty
	PROMs Data Collection Manual: Hip and Knee Arthroplasty (Canadian Institute for Health Information, 2021)

	LROI
	Arthroplasty
	[bookmark: _Hlk223302077]PROM toolbox (consisting of PROM guide and PROM cycle) developed by the Dutch National Health Care Institute (Zorginstituut Nederland)

	PROFILES Registry
	Cancer
	European Organisation for Research and Treatment of Cancer (EORTC) and Open Data Infrastructure for Social Science and Economic Innovations (ODISSEI) 


	Riksstroke
	Stroke
	Swedish guidelines for quality registries, including the Patient-reported measures collection and responsibility document

	SQRP
	Pain
	Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials (IMMPACT), VaPain


Swiss Implant Registry on Spine (SIRIS Spine), Austrian Myeloid Registry (aMYELOIDr), Asia-Pacific Myeloma and Related Diseases Registry (APAC), Canadian Joint Replacement Registry (CJRR), Dutch Arthroplasty Registry (LROI), Patient Reported Outcomes Following Initial Treatment and Long-term Evaluation of Survivorship (PROFILES) Registry, Swedish Quality Registry for Pain rehabilitation (SQRP)
Supplementary Table 2: Survey results: Current practices for collection and reporting of PRMs in clinical registries 
	Registry
	Patient consent
	Modes of administration
	Timepoints of PRMs administration
	Follow-up process
	Frequency of reporting 

	[bookmark: _Hlk210055933]NJR*
	Opt-out
	Postal, Email
	Baseline, 6 months, 3 and 5 years
	Postal
	Annually

	HSS
	Opt-out
	Postal, Email, Phone
	Baseline, 24 months and 5 and 10 years 
	Phone, Email/SMS, Postal
	Annually


	NZ ACL*
	Opt-in
	Postal, Email, SMS
	Baseline, 6,12,24 and 5 years
	Email/SMS, Postal
	Annually


	NHFR*
	Opt-out
	Postal, Electronic link via a common Health app on phone 
	Baseline, 4, 12, 36 months
	Postal
	Not specified

	SFR*
	Opt-out
	Notifications to the smartphone
	Baseline, 12 months
	N/A**
	Not specified

	HAKIR*
	Opt-out
	Electronic via the National Health Service Patient System (1777)
	Baseline, 3 and 12 months
	Email/SMS
	Monthly, annually, an open web page showing aggregated PROM results

	NAHR, UK
	N/A
	Not specified
	Not specified
	N/A
	Not specified

	MARCQI*
	Opt-out
	Email, Web portal/Electronic medical record (EMR) on tablet in clinics
	Baseline, 6,12,24 months, 5 and 10 years 
	Email/SMS
	Quarterly

	CJRR
	Opt-in
	Postal, Email, SMS, Phone
	Baseline, 12 months 
	Each hospital has a different process for follow-up surveys
	Quarterly, annually

	SNKLR
	Opt-in and Opt-out
	Postal, electronic via the National Health Service Patient System (1777)
	Baseline, 12, 24 months, 5 and 10 years
	Postal, electronic via the National Health Service Patient System (1777)
	Annually

	SAR*
	Opt-out
	Postal, electronic via the National Health Service Patient System (1777)
	Baseline, 12 months, hips – 6 and 10 years
	Postal, electronic via the National Health Service Patient System (1777)
	Annually, online statistics

	Swedankle
	Opt-out
	Postal, Web-based
	Baseline, 12 and 24 months 
	Postal
	Annually

	LROI*
	Opt-in
	Postal, Email, and depends on the procedure of the hospital
	Baseline, 12 months and 3 months for hip and shoulder arthroplasty and 6 months for knee arthroplasty
	Not specified
	Annually, daily

	GAR*
	Opt-in
	Postal
	Baseline, 12, 24 months plus 5, 10, 15, 20, 25 years after THA and 5, and 10 years after TKA
	Postal
	Annually

	DLCR
	Other
	Not specified
	Not specified
	N/A
	Not specified

	POCOP*
	Opt-in
	Postal, Email
	Baseline, 3, 6,12,24 months
	Phone, Email/SMS
	Annually

	TECLA
	Opt-out
	SMS
	Baseline, 3, 12 months
	Email/SMS
	Annually

	PROFILES Registry
	Opt-in
	Postal, Email, Phone, electronic link via QR code
	Baseline, 6,12,24 and up to 20 years since diagnosis
	Phone, Email/SMS, Postal
	Quarterly

	aMYELOIDr
	Opt-in
	Electronically via a web-based patient portal. 
	Baseline, 6, 12, 24 months, and every time the patient has an appointment 
	Phone, Email/SMS
	No specific process in place

	PanCAN* Patient Registry, 
	Opt-in
	Website link
	As often as the patients were willing to 
	Email/SMS
	When sufficient data is collected for publication

	APAC*
	Opt-in
	Phone, on paper during hospital visits
	Baseline, 6 months, 4-6 months if possible 
	N/A
	Annually, biannually

	DBCG
	N/A
	Not specified
	Not specified 
	Chart reviews
	Not specified

	KLURING
	Opt-out
	Paper at the visit to the Rheumatologist
	At each visit to the Rheumatologist
	Contact via the Study nurse
	Quarterly

	Global NASH & NAFLD Registry
	Opt-out
	Email
	Baseline, 12 months
	Phone, Postal
	Annually

	MBSC*
	Opt-in
	Postal, Email, Phone
	Baseline, 12, 24, 36, 48 and 60 months
	Email/SMS, Postal
	Daily via the data platform

	MSQC*
	Opt-out
	Email, SMS, Phone 
	1, 3, and 5 years postop
	Phone, Email/SMS
	Not specified

	SQRP*
	Opt-in
	Postal, SMS, and digital administration through the national service
	Baseline, 12 months and once the rehabilitation period is completed 
	Phone, Email/SMS, Postal
	Annually


	EUROSPINE* 
	Opt-in
	Email, SMS, Phone, Paper
	Baseline, 3 and 12 months 
	N/A
	Quarterly, annually

	SIRIS Spine*
	Opt-in
	Email, SMS, and hospitals use paper or tablets
	Baseline, 3 and 12 months
	Phone, Email/SMS
	Quarterly, annually

	NORspine
	N/A
	Not specified 
	Not specified
	Not specified
	Not specified 

	DaneSpine
	Opt-out
	Email
	Baseline, 12 weeks, 12, 24 months 
	Postal
	When a clinical study is reported

	PSSG*
	Opt-in
	Postal, Email
	Baseline, 6,12,24 and every 6 months (4–9-month window)
	N/A
	Monthly, quarterly, annually

	MSSIC*
	Opt-out
	Postal, Email, SMS, Phone and electronically administered via the EMR in-person at the clinic or hospital
	Baseline, 3 months, 12 and 24 years 
	Phone, Email/SMS, Postal (each hospital site that is part of the registry has a site-specific follow-up process)
	Daily aggregate reports

	Riksstroke
	Opt-out
	Postal, electronic link via the national system
	3 months, 1/3 years 
	Postal
	Monthly, quarterly, annually

	FORTE*
	Opt-in
	Postal, Email, Phone
	6 and 12 months
	Email/SMS 
	Annually


National Joint Registry (NJR), HSS Hip and Knee Replacement Registry, (HSS), New Zealand Anterior Cruciate Ligament Registry (NZ ACL), Norwegian Arthroplasty Register (NAR), Norwegian Hip Fracture Register (NHFR), Swedish Fracture Register (SFR), Swedish National Quality Registry for Hand Surgery (HAKIR), Non-Arthroplasty Hip Registry (NAHR), Michigan Arthroplasty Registry Collaborative Quality Initiative (MARCQI), Canadian Joint Replacement Registry (CJRR), The Swedish National Knee Ligament Register (SNKLR), Swedish Arthroplasty Register (SAR), Swedankle Registry, Dutch Arthroplasty Registry (LROI), Geneva Arthroplasty Registry (GAR), The Danish Lung Cancer Registry (DLCR), Swedish Quality Registry for Pain rehabilitation (SQRP), Prospective Observational Cohort Study of Oesophageal-gastric Cancer Patients (POCOP), TrEated with robotic-assisted radiCaL prostatectomy (TECLA), Patient Reported Outcomes Following Initial Treatment and Long-term Evaluation of Survivorship (PROFILES) Registry, Austrian Myeloma Registry (aMYELOIDr), Pancreatic Cancer Action Network (PanCAN) Patient Registry, Asia-Pacific Myeloma and Related Diseases Registry (APAC), Danish Breast Cancer Group (DBCG), The Clinical Lupus Register in North-Eastern Gothia ( KLURING), Global Liver Registry (Global NASH & NAFLD Registry), Michigan Bariatric Surgery Collaborative (MBSC), Michigan Surgical Quality Collaborative (MSQC), Spine Tango (EUROSPINE) Registry, Swiss Implant Registry on Spine (SIRIS Spine), Norwegian Registry for Spine Surgery (NORspine), Paediatric Spine Study Group (PSSG), Michigan Spine Surgery Improvement Collaborative (MSSIC), Functional Outcomes and Recovery after Trauma Emergencies (FORTE), Danish National Spine Registry (DaneSpine)  

Supplementary Table 3: Interview results - Aspects of PRMs implementation and quotes of participants in clinical registries 
	Topic
	N (%) of registries*
	Exemplary quotes

	Response rates
	20 (100%)
	“Response rates are always a problem, especially with web surveys, of course” (R4)
“…they got a paper mail, if you take nationally, the average is like 65, 70% return one year later. Now, we are going into digitalisation” (R17)
“… we've just had difficulties catching the young males, especially, and that's a common group in the hand trauma patients” (R4)

	Instruments
	14 (70%)






11 (55%)
	Existing questionnaires
“The KOOS and Marx are very commonly used in ACL research. So that's why we've chosen them” (R12)
“We looked to Sweden, and the registries in Sweden, which had used prompts for several years, and we did the same as they did” (R10)
“What we aimed for was a questionnaire that consisted of validated questions…We really wanted to connect to the national and international field” (R9)
Review
“It's not good to change things when you've started, because then you can't use your old data” (R4) 
“Any change to the system needs additional information on the patient preparations, procedures, etc., so we can't just change it” (R5)
“They haven't changed, I would say, since 2019, our patient-reported outcomes” (R15)

	Modes and methods of administration 
	11 (55%)










10 (50%)








10 (50%)
	Paper 
“…we have 41 hospitals and all of our sites still, 20 years later, have the patients complete the baseline survey on paper” (R14)
“It's all done on paper. So, we mail them out and receive them back. We are going to move to a hybrid model where we may allow for mail-out” (R18)
“…with our population, old patients, they prefer paper forms. And even if we have a limited number of questions, these patients used to write besides the questionnaire, they write additional notes” (R10) “Patients with low health literacy or a low socioeconomic status preferred their questionnaires on paper. So, if you would cut down on the paper questionnaires, we actually fear that we will lose quite some patients…it's a biased loss of patients. You lose a specific patient population” (R9)

Digital 
“…not really a big burden on the register or the register staff, because it's all either automated or it's decentralised” (R8)
“… there's an automated way of getting the deceased information about who died, changed address, because you can't just send out questionnaires without checking if the patient has died.” (R2)
“Some of the patients are digitally active, and we have digital solutions for them, and that works quite well. We have an app from the health authority, the patient will have a notification that you have a questionnaire that you have to fill in, and you just log into this app, and are directed to this questionnaire” (R10)
Multiple modes
“We have implemented different modes of administration. So, I think our combined approach is really good” (R8)
“One can use multiple methods to increase response rate. This is exactly what we found out as well.” (R5)
“Three methods for collecting the data. The first, you have phone calls…And they say, I prefer to be reached by email or just getting a physical copy of the survey, then we do that” (R19)
“A mixed method now, so we do it in person, some do it by paper form, and some would do it via telephone” (R11)

	Stakeholders
	9 (45%)










10 (50%)
	Patients
“We have a panel of patient advisors…they attend all of our triannual meetings. When all of our hospitals come, those patient advisors come, so they're very much up to speed on what the collaborative is doing, and then we always ask them to weigh in at our live meetings and for tools that we're developing or patient education materials” (R14)
“We have a stakeholders advisory board, in which patient representatives are together to inform us on their wishes and their questions, and what they want to know, which mostly include PROMs outcomes” (R20)
“We have patients on all of the committees throughout the registry. They're embedded in the work that we do. And we have a patient network that sort of has broader patient representation. There is patient representation on our PROMs working group” (R18)
Clinicians and academics
“We had a geriatric surgeon and a PhD who worked to get something down on paper and show the group, but then allowed the group to buy in. So, it wasn't just developed by one person, but it was developed by the stakeholders who started and who developed our operations manual and all the data variables” (R14)
“A professor had the task to call all pain researchers in the country that we're working on chronic pain...” (R17)
“And for data analysis, we got a lot of input from the surgeons and clinical side” (R6) 

	Data management and analysis
	10 (50%)
	Data collection and analysis
“We do have specific procedures for different things….in terms of how the data is entered, we have rules which have to be followed, because it’s quite specific” (R12)
“We do have a data management plan” (R11)
“As for which models to use, we have all statisticians in our team, and we just follow the routine and the standard for the data analysis. So that part is a protocol that we follow” (R6)

	Reporting 
	14 (70%)
	Real-time data
“As far as clinicians, we do real-time reporting, so anything that was entered yesterday, they can see today. They can go in there and see their outcomes or their response rate for the surveys” (R14)
“We have an online tool where you could actually filter out the information you need. It's open for everyone. You aggregate the data, of course. Then the clinicians have access to their own data in a login platform” (R8)
“We have an online system, which every surgeon and every hospital management team have access to, where they can download the record-level data at any time they want. There are dynamic live reports of various metrics that they can access all the time” (R18)


*Total N = 20, # number of quotes available 
Supplementary Table 4: Interview results - Barriers, enablers, importance, and feedback on existing recommendations
	Themes
	N (%) of registries*
	Exemplary quotes

	Barriers:
Digital limits








Cost and Funding 





Administrative issues


Clinician participation




Legislative issues





	
6 (30%) 








5 (25%)





5 (25%)



4 (20%)





3 (15%)
	
“To some extent, there are digital limits of this group. Some of them don’t have emails, or some of them don’t use mobile phones, even that” (R5)
“They’re not really eager to fill digital links. They get tricked by criminals, too. They get links, and they lose their money in the banks. I think they’re a bit afraid of using digital questionnaires” (R7)
“A survey that's dependent on a phone or even an electronic device inherently excludes a population. Mailing something to an address, somebody has to have a home or an address to get that” (R1)

“We have nothing against the EQ5D. As an instrument, it’s an important concept for us, but it just became unworkable because of the license fees...” (R6)
“We are funded by institutional resources. You know those resources are scarce” (R19)
“And then the third hurdle is money. There are 5 people currently working on having this registry up and running and keeping it up and running, and of course, they don’t work for free” (R9)

“We have not started at all due to administrative causes” (R21)
“I think, for some of our countries, it’s easier than others, like Singapore, Malaysia. They’re pretty straightforward. Korea is a little bit different” (R11)

“It was more getting the surgeons to participate that was our major problem” (R12)
“In the beginning, it’s been a lot of work convincing people to do this, because everyone in healthcare says we don’t have time. We don’t want to do this, or what’s it good for?” (R4)
“The hardest thing about PROMs is that it really takes the clinician’s engagement” (R13)
“…we could use it and compare, but that’s not legal to do. So, we can collect PROMs, but we cannot use them for individualised treatment” (R7)
“We have new privacy legislation in Europe, which really gave a lot of administration…we haven’t come through that yet” (R9)
“…data we get out of the register has to be kept within the research group. So, I know that some can put it online, where you can share all your data. But we cannot do that with the national quality register data that we assess” (R7)
“Some of the countries have stricter cross-border transfer of data” (R11)

	Enablers:
Resources
	
17 (85%)
	
“At each of our participating hospitals, there's a paid person who does this work, the medical records abstracting, but also has responsibility for the survey work. And those people interact with patients daily all the time” (R6)
“There are individual nurses from each site who are the clinical data abstractors for the registry itself, and they're kind of responsible for collecting those PROMs” (R1)

	Strategies for patient participation
	11 (55%)
	“…a lot of sites are at around 100%. So, I think it's all about the delivery and the ask of the patient. I've done a lot of education with our sites over the years and training on how to ask the patients to participate and why it's important” (R14)
“I think it's important to point out to patients that what we are doing is actively changing practice” (R12)
 “…when patients come to the clinic, they discuss what they have been writing there, so they see that it is being used” (R17)
“Work with response rates by informing patients a lot, …and we also have a lot of reports that both staff and public can look at” (R4)

	Rewards
	4 (20%)
	“The strategy we use is a prize draw. I'm not sure it necessarily increases. You know we offer a couple of apple prizes a year” (R12)
“With hips and knees, there is a financial incentive attached. That sort of helps. So, hospitals get an incentive for taking part…” (R18)

	Importance of a guiding document










	16 (80%)











	To assist current practices
“…and if I could say here's a guideline, that you should review and figure this out, and then I'm happy to answer any questions. I think that would be really helpful” (R14)
“…every site has struggles with these different types of things. So, if there's another tool, we can give them to be successful. That'd be great” (R15)
For new registries
“I think if you're doing that from scratch, if you're not having, you know, 10 years of experience behind you… that would be excellent to have such guidelines. I think that's really helpful” (R5)
“There are different benefits. The first one is that you can have a guideline. If you want to start PRMs, you have the roadmap” (R17)
“It would be useful, especially for those registries of setting up to make sure that people are doing the things to keep going” (R12)

	Feedback on existing recommendations:

Checklist 






Relevance


Changes
	


11 (55%)






18 (90%)


8 (40%)
	


For mature registries
“We have been doing this for 25 years. I just used this to check…it could also be like some kind of checking or registry” (R17)
“I like the idea of using it as a checklist.” (R6)
“For registries that have started up to have a checklist and see how they're doing compared to these recommendations” (R19)
“A checklist for registries that already have PROMs” (R1)
“It's relevant, absolutely” (R4)
“I think we follow these guidelines, here” (R5)
“It was checked like 95%. So, there were some things there that didn't fit us, well, they will fit other registries”.  So, this was a very good list” (R17)
“It should be friendly… not so overwhelming” (R17)
“I would see it more as a guidance document” (R9)
 “I think they're really comprehensive, and I really like them”  (R18)


*Total N=20, # number of quotes available
Supplementary Table 5: Interview results: Summary of response rates
	Registry
	Response rate(s)
	Reasons

	SAR
	80-85% (Baseline)
90% (Follow-up)
	High response rates due to well-established registry procedures and consistent patient engagement

	DHAR
	70-80%
	High response rates due to consistent follow-up

	MBSC
	70-80%
	High response rates due to consistent follow-up and management

	EUROSPINE
	70%
	High response rates due to consistent patient engagement

	MSSIC
	Approx.75%
	The registry worked to improve follow-up compliance 

	SQRP
	65-70% (Follow-up)
	Digital administration increased response rates

	NZ ACL
	50-70% 
	High pre-operative response rates, low follow-up response rates as timepoints increased

	LROI
	60% (Baseline)
	High response rates due to in-person PRMs completion on-site

	HAKIR
	50%
80% (Participants > 65 years); 25% (<18 years, male)
	High response rates among older participants, low response rates in young males due to a lack of compliance

	FORTE
	45-50%
	Response rates varied with increasing timepoints

	MARCQI
	40%
	Response rates declined as timepoints increased

	SFR
	Approx.30%
	Low response rates due to the population groups: polytrauma, ICU admissions, and frail elderly fracture patients had been unable to respond 

	NJR
	30% (Baseline)
50-60% (Follow-up)
	Low response rates with site-based data collection, and high response rates with registry-based data collection 

	GAR
	87% (Baseline);
74% (5 years)
56% (10 years)
52% (20 years)
	Response rates declined as timepoints increased


Danish Hip Arthroplasty Registry (DHAR), National Joint Registry (NJR), New Zealand Anterior Cruciate Ligament Registry (NZ ACL), Swedish Fracture Register (SFR), Swedish National Quality Registry for Hand Surgery (HAKIR), Michigan Arthroplasty Registry Collaborative Quality Initiative (MARCQI), Swedish Arthroplasty Register (SAR), Dutch Arthroplasty Registry (LROI), Geneva Arthroplasty Registry (GAR), Michigan Bariatric Surgery Collaborative (MBSC)*, Michigan Surgical Quality Collaborative (MSQC), Spine Tango (EUROSPINE) Registry, Functional Outcomes and Recovery after Trauma Emergencies (FORTE)


