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Study protocol: Wellbeing and Healthy Lifestyle Program for People with Rheumatoid Arthritis
Background. Rheumatoid arthritis (RA) is currently an incurable condition. Management focusses on reducing inflammation, relieving symptoms, preventing joint damage, improving function and reducing risk of long-term complications. Recommended components of self-management include managing stress/anxiety, regular physical activity, healthy eating, weight management, and smoking cessation. 

People with RA are likely to experience anxiety, depression and impaired quality of life. This is attributable to reduced physical function and participation/productivity in work and valued activities, pain/fatigue, and the uncertainty of living with a chronic incurable condition. In addition to individual distress, poor mental health adversely affects pain, and adherence with and responsiveness to medical and lifestyle recommendations. Pharmacological treatment alone is unlikely to substantially improve mental health among people with RA. Non-pharmacological indicators of good mental health among people with RA include accessing quality social support, adaptive coping strategies, positive reappraisals, and acceptance. Our previous work has demonstrated a positive impact of resilience training on wellbeing in people with other chronic conditions, and could be extended to RA. 

People with RA have reduced functional capacity which is attributable to chronic systemic inflammation, a decline in cardiorespiratory fitness and skeletal muscle mass, and an increase in adipose tissue. This precipitates inactivity and sedentariness which compounds pain and fatigue and increases the risk of comorbidities such as cardiovascular disease. Physical activity (PA) has numerous benefits for RA by improving joint health, mobility, muscle strength; and reducing muscle tension and fatigue. PA also contributes to weight management and reduces the risk of a range of comorbidities including metabolic syndrome and insulin resistance, which is itself associated with inflammation through the liver. Among people with RA, common barriers to PA are fatigue, discomfort/pain, lack of confidence, and worry about detrimental effects. PA enablers include professional assistance, clear exercise guidelines, social interaction, positive outcome expectancies and positive perceptions of PA from rheumatologists. Exercise training and behaviour counseling trials have demonstrated a positive impact on strength, function, aerobic capacity, disability and mood. However, few studies have used a team approach, combined aerobic and strength training or behavioural counselling and exercise training, and enabling adherence with self-directed exercise.

High-quality diets that match general healthy eating recommendations, have been associated with reduced systemic inflammation, greater antioxidant defense, and a gut microbiota profile that promotes anti-inflammatory biochemical pathways. Diet is also a major component of excess weight management which is important for RA disease severity because of the burden on joints and the contribution to systematic inflammation by enlarged adipocytes. Healthy eating and excess weight loss can reduce symptoms and biomarkers of RA severity. Nutritional counselling is recognized as a first line approach in the management of many chronic conditions, but reviews of interventions for RA highlight the issue of participant drop out. More work is needed to understand how to support nutritional interventions and maintain participant engagement.

In addition to the well recognised adverse general effects, cigarette smoking aggravates RA and decreases response to antirheumatic medications including the anti-TNF agent infliximab. This is attributable to high titres of pro-inflammatory anti CCP antibodies, high concentrations of inflammatory cytokines, higher basal metabolic rates, microbial dysbiosis of gastrointestinal and respiratory tracts, and increased production of anti-chimeric antibodies lowering serum infliximab concentrations. Smoking is associated with extra-articular manifestations of RA which in turn is associated with disease activity and increased risk of mortality. Smoking cessation lowers mortality risk among people with RA, with the risk falling with each year since quitting smoking. Quitting smoking within four years of RA diagnosis has been estimated to reduce mortality by 42% compared to continuing to smoke. Smoking cessation is, therefore, a key component of lifestyle advice for people with RA.

The 2019 report on Evidence to Support the National Strategic Action Plan for Arthritis indicated that two thirds of people with arthritis are not faring well, and that this is primarily related to service provision rather than disease activity. Inadequate support for self-management is identified as a common problem, and includes limited access to multidisciplinary care, fragmentation of services, poor communication between health professionals, little support for emotional wellbeing and managing the impact of the condition, and infrequent access to psychological support as part of routine care. 

Aim: To evaluate the impact, fidelity, feasibility, acceptability, and safety of a person-centered multicomponent wellbeing and lifestyle program for adults with rheumatoid arthritis (RA). 

Hypotheses:
It is hypothesized that the intervention will 

· have a positive impact on wellbeing, physical activity and function, diet quality, and (where indicated) smoking cessation/confidence 

· have demonstrated fidelity in terms of being delivered as intended

· be feasible, acceptable and safe for participants 

Research Team. This proposal brings together a multi-disciplinary team of researchers and clinicians with extensive and relevant experience. CI Burton has led the development and evaluation of group resilience training and behaviour change counselling for people with chronic conditions; and published population-based research on PA change, influences and preferences among people with arthritis. CI Thomas is Arthritis QLD Chair of Rheumatology and has extensive clinical experience with RA and clinical trials of innovative agents to restore immune tolerance in patients with RA. CI Benham is an experienced rheumatologist with translational and implementation research experience in RA. CI Coombes has led more than 10 exercise training trials for people with chronic and debilitating conditions. CI Gartner evaluates strategies for smoking cessation. CI Chachay (early career researcher) conducts applied nutrition research on regulation of systemic inflammatory markers and energy balance in people with chronic health conditions. CI Mayr is a clinical research dietician with expertise in dietary intervention trials for the prevention and management of chronic health conditions. 
Study design. This is a single-centre experimental trial including ~20 participants. Participants (~10 per experimental condition) will be block randomized to either intervention or standard care. 

Participants and Recruitment. Participants will be adults with a diagnosis of RA according to 2010 criteria, where the disease has been managed with conventional or biologic disease modifying drugs (cDMARDs, bDMARDs).  There will be purposive sampling and recruitment of people who currently smoke (daily smoking) into both arms (n~4 per experimental condition, with a maximum of n=8 across the two conditions). Participants will be recruited across several methods
· In the absence of restrictions, participants will be recruited from RA, EAC or Biologics Clinics at Princess Alexandra Hospital by a research nurse. As ~30 patients are seen each week across these clinics, recruitment of ~20 patients in 8-12 weeks is feasible.  
· Participants will be recruited using a database of clinic patients which have previously indicated an interest in being contacted about research related to health and wellbeing for RA.  
· Participants will also be recruited using professional medical networks of CIs Thomas and Benham.  A flyer (see attached) will be sent to private rheumatologists working with CIs Thomas and Benham.  The flyer will be used at the discretion of rheumatologists and invites potentially interested patients to contact the research nurse, who will provide more detailed information, and then conduct the informed consent process.

· The flyer will also be sent to Arthritis Queensland (who have been involved in project meetings) for dissemination to members as considered suitable.
Inclusion criteria. (i) living in Brisbane area and able to access an intervention site as scheduled, (ii) ambulatory, (iii) willing to attempt change in lifestyle behaviours as an adjunct to RA medication. 

Exclusion criteria: (i) medical conditions contraindicated to exercise training (e.g., unstable angina) (ii) significant lower limb musculoskeletal impairment preventing stationary cycling use in assessment (iii) current or intended attendance in other similar program (iv) receiving psychiatric/psychological treatment (counselling or pharmacological) (v) other autoimmune condition (e.g. Celiac disease, inflammatory bowel disease).
Standard Care This will include usual contacts with treating professionals and written information on the value of good mental health and a healthy lifestyle for RA. People managed with cDMARds and bDMARDs attend RA and Biologics clinics every 3-6 months.

Intervention. A program summary is provided in Table 1. The program will be delivered over ~20 weeks by a multidisciplinary team with expertise and training in Clinical/Health Psychology (CHP), Exercise Physiology (EP), Nutrition and Dietetics (ND), and Tobacco Treatment Specialisation (TTS). Sessions will be at Griffith University Mt Gravatt or The University of Queensland St Lucia, or adjacent to the PA Hospital (Woolloongabba) based on participant preference. Individual (in person and teleconference) and small group (n=3-5) in person sessions will provide education, skills training, feedback, relevant resources and support.. Individual assessments and planning sessions will be conducted by the EP, ND and STT to understand participant habits, contexts and preferences to tailor the lifestyle component programming. During the program, participant information will be shared among the interventionists during video case conferences.  
A key foundation for this program is a person-centred approach, which has previously been shown to have a positive impact on RA management and treatment outcomes. This approach recognizes individual needs, concerns and preferences, and can include components of education, shared decision making, empowerment, involvement of family/friends, and physical and emotional support. 

Contingency. If required, some program activities (e.g. individual exercise/smoking cessation planning ) can be conducted with social distancing or telehealth. Safe social distancing options will be explored for small in person group activities (e.g. resilience and behaviour change counselling, smoking cessation education).  Supervised exercise training can be conducted using telehealth and materials around the home. Our team has previous experience with these modalities.  The program may also be extended if the intervention period crosses public holiday periods (eg Christmas/New Year/Easter).
Overview of Intervention Contacts 
	
	Resilience Training
	Exercise Training
	Nutrition Counselling
	Behaviour Counselling
	Smoking Cessation

	Wk 1
	1x2hrs grp in person
	-
	-
	-
	

	Wk 2
	1x2hrs grp in person 
	
	
	
	

	Wk 3
	1x2hrs grp in person 
	
	
	
	

	Wk 4
	1x2hrs grp in person 
	
	
	
	

	Wk 5
	
	
	
	
	1x2 hr grp in person 

	Wk 6
	1x2hrs grp in person 
	
	
	
	45mins indiv planning in person 

	Wk 7
	
	
	
	
	

	Wk 8
	1x2hrs grp in person 
	
	
	
	1x15mins indiv teleconf 

	Wk 9
	
	75mins indiv planning and Fitbit setup in person
	45mins indiv planning teleconf
	
	1x15mins indiv teleconf 

	Wk 10
	
	
	
	
	

	  Visit 1
	-
	1x40mins grp in person
	1x30mins indiv teleconf 
	
	1x15mins indiv teleconf 

	  Visit 2
	-
	1x40 mins grp in person
	
	
	

	Wk 11
	
	
	
	1x1 hr grp in person
	1x15mins indiv teleconf 

	Wk 12
	
	
	
	
	

	  Visit 1
	
	1x40mins grp in person
	1x30mins indiv teleconf
	
	

	  Visit 2
	
	1x40mins grp in person
	
	
	

	Wk 13
	
	
	
	1x1 hr grp in person
	1x15mins indiv teleconf 

	Wk 14
	
	
	
	
	

	  Visit 1
	
	1x40mins grp in person 
	1x30 mins indiv teleconf
	
	

	  Visit 2
	
	1x40mins grp in person
	
	
	

	Wk 15
	
	
	
	1x1 hr grp in person
	

	Wk 16
	
	
	
	
	

	  Visit 1
	
	1x40mins grp in person
	1x30 mins indiv teleconf
	
	

	  Visit 2
	
	1x40mins grp in person
	
	
	

	Wk 17
	
	
	
	
	

	Wk 18
	
	
	
	1x1 hr grp in person
	


Resilience Training. This group component is first, in order to introduce concepts, to provide support on the impact of RA and to provide a foundation for coping strategies relevant across the other components. Participants will have the option to invite a significant other to sessions. Sessions will focus on the role of wellbeing in RA self-management, mindfulness, acceptance, cognitive flexibility, life values and meaningful actions, accessing support, sleep and pleasurable activities. Sessions will make explicit links to relevance to lifestyle behaviours. 

Exercise Training. Individualised prescription will be based on medical history, interests, limitations and suitability for self-direction. Small group supervised training will target recommendations of >150 mins/week of moderate or 75 mins/week of vigorous aerobic exercise, and muscle strengthening exercise. The aerobic training will focus on walking, and strength exercises will involve upper and lower limbs using body weight, fitball, therabands and small weights available in the home. Pool exercises may also be included if walking is challenging. Training intensity will progress according to participant preferences and ability. Participants will be supported to self-direct exercise, and be given a Fitbit for self-monitoring, and fitball and therabands.

Nutrition Counselling. An interview, questionnaire based on intake of core food groups ( Mediterranean Diet Adherence Score) and data from a 3 day food diary (online app) will be used to determine habitual dietary intake, including diet quality, eating pattern, food preferences, and alcohol intake. Energy requirements will be estimated. Nutrition counselling will focus on personalised goals to target ideal weight balance and diet quality, based on healthy eating recommendations, and current evidence about pro and anti-inflammatory food constituents. Participants will be provided with resources to guide food shopping, meal preparation, and target daily intake.  Individualised “check-ins” where family will be invited too, will assist in trouble-shooting of “road-blocks”. During two of these check in sessions with intervention participants, individualised dietary intake will be monitored by an interviewer assisted 24-hour recall interview.
Behaviour Change Counselling. Small group-based sessions will support lifestyle change advice. This will be based on the 5A Behavioural Counselling Framework as an evidence-based approach appropriate for people with chronic conditions. Key components are (i) Assessment: e.g., perceived role of lifestyle in RA, experiences/barriers/enablers of change. (ii) Advice: clear recommendations. (iii) Agree: Collaborative goal setting; (iv) Assistance: Cognitive and behavioural strategies to support change (e.g., action planning, positive outcome expectations, problem-solving, adaptive interpretation of setbacks). (v) Arrange: Additional assistance/resources.

Smoking Cessation Counselling (where indicated). An initial face to face small group session (n=3-5) will be used to provide basic psychoeducation and smoking cessation principles.  Individualised sessions will include nicotine dependence assessment, quitting self-efficacy, carbon monoxide monitoring, lung age calculator, individual Quit Plan, education, support, and practical coping strategies. Participants will also be asked to personally arrange an appointment with a GP of their choice for a prescription for pharmacotherapy, if they want to use prescription smoking cessation medication for their quit attempt.  Over the counter stop smoking medications (Nicotine Replacement Therapy) will be supplied as indicated and correct use demonstrated. Dosing will be based on WHO “first line therapy” and RACGP guidelines, including combination therapy of patches plus oral nicotine replacement, which is one of the most successful approaches to quit smoking. Prescription medicine options (Varenicline and Bupropion) will be supported in line with participant preferences and in consultation with the medical team. 

Evaluation Assessment 

Individual assessments will be done at the same site prosed for the intervention.  Intervention will be conducted at pre and within 1 month post-intervention by project staff blinded to participant allocation. If required, assessments will be changed to online in response to social distancing requirements at the time.
Assessment will include physical measures, questionnaires, a dietary intake interview (including questionnaire) and food diary, and activity monitors will be provided for one week. Pre-intervention online questionnaires will assess sociodemographics, and post-intervention questionnaires will assess intervention participant experiences and reactions.  Participants will be emailed a link to the online questionnaires.  Interventionists will keep attendance records, the STT will monitor adherence to medication/nicotine replacement products, and the EPs will monitor exercises done.
· Impact will include indicators of wellbeing and quality of life, physical activity, physical function, diet quality, (where relevant) smoking cessation/efficacy, and weight. 
· Wellbeing and Quality of Life will be assessed by online questionnaire using the Mental and Physical Components of the SF-36 and the Personal General Wellbeing Index
· Physical activity will be assessed objectively via accelerometry (time spent in activity) and by self report using National Health Survey items to assess weekly duration of activity, and other items to assess daily duration of sitting. If required, monitors will be mailed to participants with reply paid mail for return
· Physical function will be assessed using measures of exercise capacity (6-Minute Walk Test : 6MWT), neuromuscular strength (grip strength with a dynamometer), power (Timed-Up & Go test: TUG) and strength endurance (30s Sit to Stand Test).  If assessment is done online, the 6MWT, grip strength, TUG will be dropped and the 2min Step in Place Test will be used.
· Diet quality (including alcohol intake) will be assessed via a telephone/online dietary interview including a questionnaire (Mediterranean Diet Adherence Score: https://predimedplus.com/en/), and data from a 3 day food diary using an online app (Research Food Diary- Xyris Software) 
· Smoking cessation will be assessed by self-report. Online questionnaire items will assess cigarettes smoked, nicotine dependence, quitting self-efficacy i.e. confidence about making another quit attempt.
· Anthropometry will include measures of (i) height and weight to derive body mass index (BMI) and (ii) girths (waist, hip) using standard protocols.  If assessment is done online, participants will be asked to self report height and weight, and may be mailed a tape measure for guided self assessment of girths. 
· Fidelity of intervention implementation will be assessed using feedback from the interventionists regarding delivery against written protocols. Fidelity of evaluation will be assessed as the percentage of participants completing assessment as a function of the number enrolled.
· Feasibility will be assessed as percentage of people recruited to the trial as a function of a priori targets; and the percentage of participants attending program sessions and the percentage completing the program as a function of the number enrolled. Acceptability will be assessed via participant online questionnaires and include measures of satisfaction and perceived helpfulness.
· Safety will be assessed as the number of adverse study related events and any adverse consequences identified by participants during sessions (e.g. disease exacerbation).
For those participants who are also enrolled in the Australian Arthritis & AutoImmune Biobank Collaborative (A3BC) study (HREC/17/HAWKE/339) and who provide written consent, biobank data will also be used from the A3BC study as part of the evaluation data for the current study.  At the end of the current study, CI Thomas (CI on both projects) will ask for permission for this project to access longitudinal clinical assessment data (disease activity scores) from the A3BC study. Data from the A3BC study will be entered into the current study database to align with baseline and post intervention assessment time points of the current study. 
Contingency. Questionnaires (wellbeing, activity, diet, quitting, feedback) will be done online. Functional assessments can be conducted remotely with minor adaptations (see notes above).  Our research has demonstrated good agreement between in-clinic and at home measures. Activity monitors can be sent and returned via mail. Group and individual sessions planned for in person delivery can be moved to online as required.
Online Data 

The online questionnaires will be administered using the REDcap (Research Electronic Data Capture) data collection tool.  Griffith University hosts and manages a secure instance of REDcap, and all surveys and data collected are stored in university servers administered by university staff.  No data is ever transmitted by REDcap to another institution or organisation. Once research is completed, survey data is automatically stored and archived according to Griffith’s Schedule of Retention Periods for Research Data. Storage of electronic data within Griffith University (e.g., OneDrive) can involve the cloud (i.e., sometimes outside of Australia) and the University has entered into arrangements to protect the privacy of this data. 
All assessment information will be confidential, de-identified and stored using a unique identification number. Participants will be asked for name and date of birth at the start of the study which will then be replaced by a code to compare data obtained at the start and end of the study. At the start of the research participant will be asked for contact details (email or telephone) to remind them of scheduled sessions and advise of any changes to the research.  After completion this personal information will be deleted.  Participant names will not be reported in any output from the study although anonymous comments reflecting experiences may be included.  Participant assessment data may be used in future related research, in which case it will be de-identified, so that name and contact details are not included.

Analyses  
Between group differences will be assessed using intention to treat analyses and generalized linear mixed-effect models (GLMMs) adjusting for baseline value on the outcome variables and covariates. These models are the most efficient and recommended method for analysing longitudinal clinical trial data and can account for data missing at random without the need to perform explicit imputations of the missing values. Interaction between group and time will be examined in order to test whether groups are acting differently depending on the time points.

Timeline
Work will commence in semester 2 2021. (i) Months 1--5: revise study protocols, prepare materials project ethic/management documentation, employ/train staff (ii) Month 6 : recruit participants (iii) Months7-12: program delivery (iv) Month 12-13: complete evaluations (v) Months 14-16: analysis & finalization (vi) dissemination (manuscripts, etc)
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