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[bookmark: _Toc476232869]Background
Long-term health conditions (chronic physical and mental disorders) are by far the largest contributor to health loss in New Zealand (NZ), accounting for 88% of disability–adjusted life years.1 The economic cost and burden on the health system is substantial and growing.1,2 There are important inequities both in the incidence and the outcomes from long-term conditions (LTCs).3-5 In order to create sustainable health systems with empowered patients and communities, we need a radical change in our approach to managing these conditions. There are global calls to shift the focus from clinical management in the surgery or clinic, to prevention and management in the hands of the people living with these conditions.6-9 Self-management strategies offer a potential way to reduce the pressure on health services, by working alongside individuals and whānau to support and equip them to take an active role in the management of their LTCs.
Prior to the wholesale roll-out of self-management strategies across the health sector, it is critical to assess the likely effectiveness, cost-effectiveness and acceptability of these strategies for the general population, and also specifically to Māori and Pacific. This research aims to make a significant contribution to the evidence base for self-management through: a randomised controlled trial (RCT) of a comprehensive, patient-centred, self-management intervention for patients with prediabetes and diabetes (the BetaMe programme) compared with ‘usual care’ within two Primary Health Organisations (PHOs) and a large Māori provider (Whai Oranga o Te Iwi); a process evaluation of the BetaMe programme to assess accessibility and acceptability to participants; and a cost-effectiveness analysis of the BetaMe programme. The PHOs and Māori provider involved in this research have expressed strong interest in a wider roll-out of the intervention following these evaluations. 
Type 2 diabetes mellitus (T2DM) is one of the most common LTCs affecting NZ adults, with a prevalence of around 7% based on HbA1c data from the 2008/09 NZ Adult Nutrition Survey.10 Furthermore, the prevalence of T2DM is rapidly increasing in NZ at a rate of 7% per annum.2 Māori, Pacific and Indian people have particularly high rates of T2DM with rates up to three times higher than European New Zealanders.2,10 Diabetes is associated with multiple long-term complications, higher mortality and substantial healthcare costs.2,11 Prediabetes is a precursor stage to T2DM with up to 70% eventually progressing on to T2DM; many people with pre-diabetes already have some of the complications of T2DM.12-15 The estimated prevalence of prediabetes in NZ adults is 26%.2
Self-management measures such as a healthy diet, regular exercise and weight management are key to preventing the progression of prediabetes to T2DM, to controlling T2DM, and reducing complications.16-20 For example, the Diabetes Prevention Program (DPP) study found that a lifestyle intervention resulted in a reduction of incidence of diabetes by 58% among a high-risk population without diabetes, and that even short term reversion to normal glucose control among pre-diabetic patients substantially reduced the likelihood that the person would progress to diabetes.19,20 Similarly, diabetic patients who undergo lifestyle interventions tend to have better glycaemic control and improved long-term outcomes.16 However, many people struggle to initiate and maintain these strategies.21,22 For these reasons, two of key strategies identified in the recent report from the Ministry of Health on “Living Well with Diabetes” were to identify programmes that aim to prevent high-risk people developing T2DM, and to support those with T2DM in their efforts to self-manage.2 The BetaMe programme does both. 
Self-management strategies for T2DM have resulted in improvements in glycaemic control23-25, weight loss24,25, patient satisfaction with healthcare24 self-efficacy26 and adherence to medication.27 There is relatively less evidence for self-management programmes in those with prediabetes. One study assessed the two-year outcomes of an internet-based diabetes prevention programme for people with prediabetes that was of a similar duration and had similar components to the BetaMe programme (health coaching, small group discussion and health tracking). This programme resulted in clinically significant reductions in body weight and HbA1c at two years after entry into the programme.28 There is limited evidence from NZ on the effectiveness of self-management programmes for T2DM. There are studies investigating educational interventions for diabetes in NZ, including a study led by Jeremy Krebs that examined the effectiveness of a six-week programme that involved group education sessions for T2DM.29 Positive outcomes were recorded at six months, with improvements in glycaemic control, weight, blood pressure and confidence in managing diabetes. Most of these benefits had disappeared by nine months. A second study assessed the effectiveness of a series of educational sessions (4-6 in total) for newly diagnosed people with diabetes and those with established diabetes identified by their health provider as requiring assistance with effective self-management.30 This study also demonstrated improvements in glycaemic control, and attitudes towards diabetes three months after the programme but outcomes were not measured beyond this short period of follow-up. 
A randomised controlled trial of a text-message intervention to improve blood glucose monitoring and provide diabetes-related educational material in NZ is currently underway (SMS4BG).31 The pilot study for the SMS4BG intervention demonstrated improvements in HbA1c at three months, and was reported to be useful and acceptable to participants.31 The SMS4BG study examines a target population of people with diabetes with poor glycaemic control (HbA1c greater than 65 mmol/mol), and uses a more self-directed intervention (text-based reminders and educational resources). In contrast, the current RCT is for an intervention (BetaMe) that has demonstrated positive outcomes for both people with diabetes (with varying levels of glycaemic control) as well as people with prediabetes (with the possibility of preventing their progression to diabetes). Assessing the effectiveness across this full spectrum of glycaemic control is important, and more reflective of clinical practice. The BetaMe programme is also personalised to individual participants, who works with a health coach to set goals and a programme specifically for them. BetaMe is a comprehensive programme offering a community support platform through the online forum with peers; integrates with other technology including wearables (e.g. Fitbit), and can provide data directly to clinicians allowing direct integration with clinical care (Table 1). Multi-modal programmes such as BetaMe have been shown to be more effective than interventions that use a single delivery mode (e.g. text messaging).32,33
The BetaMe Programme is an integrative evidence-based self-management programme for T2DM and prediabetes. It was developed with a strong emphasis on engagement, education and activation of patients with LTCs. Its foundations are based in behavioural change theory using cognitive behavioural theory, motivational interviewing, goal setting, health tracking, reminders and intrinsic rewards to support and encourage positive behaviour change.23,34,35 It incorporates access to expert one-on-one coaching, decision support and peer support all of which are evidence-based approaches to increasing the effectiveness of self-management support (see Table 1). 
BetaMe was developed by Melon Health, a company with substantial experience in developing and delivering evidence-based, innovative mobile health solutions for the prevention and management of LTCs, in partnership with primary care clinicians based in both Midlands and Wellington regions, with a multidisciplinary team that included Māori and Pacific health expertise (e.g. Faimafili Tupu, Pacific portfolio manager for planning and funding at Auckland and Waitemata DHBs, and Paula Snowden, GM at Raukawa Whānau Ora), clinical health psychologist (Dr Cheryl MacDonald36), Chris Beaty (ex CEO of Diabetes NZ) alongside input from patients. The team was part of the Mayo Techstars Partnership programme offered to only three companies each year in the US resulting in further input and feedback from endocrinologists and obesity experts, Professors James Levine and Frederick Schwenk  (Mayo Clinic), Prof Victor Montori (Mayo Clinic Center for Clinical and Translational Science) and Prof John Hixson (mHealth specialist at University of California, San Francisco).37 The BetaMe programme has been developed with explicit consideration of how to address the disproportionate burden of LTC for Māori and Pacific peoples. A core component of BetaMe is a web-based application. This is an important mode of delivery of health information and support for Māori and Pacific that requires further investigation. There is a high level of smartphone ownership in NZ (70% in 2015) 38, and even higher for Māori and Pacific.38 In addition, Māori and Pacific coaches are available, and feedback from Māori participants on an earlier pilot of the BetaMe programme suggested that it was acceptable and appropriate. The peer support component enables connections with other participants and ‘virtual whānaungatanga’.39
BetaMe is a 12-month programme, delivered using both mobile and web-based platforms, with four key evidence-based components: health coaching, provision of evidence-based resources, peer support and goal tracking. Each component has demonstrated benefits for improved outcomes for diabetic or pre-diabetic individuals (summarised in Table 1). The first 16 weeks form the core part of the programme, with the remaining 36 weeks covering the maintenance (web-based peer support and goal-tracking only). 
[bookmark: _Ref475365607]Table 1: Components of the BetaMe programme, and evidence of their effectiveness
	Stage
	Element
	What is provided
	Evidence–based for effective self-management

	Core only (weeks 1-16)
	Health coaches
	Shared goal setting, and personalised programme based on that person’s personal goals. Provide regular input, encouragement and support via messaging and fortnightly video or audio meetings
	Educational programmes and individual support through personalised coaches has been shown to be effective, with the level of effectiveness dependant on the intensity of the programme.40 A number of successful interventions have provided access to an ‘expert’ such as a personal trainer or dietician, coupled with support from health professionals.41,42

	
	Health literacy 
	Fortnightly evidence-based resources and behaviour change tools delivered in consumer-centred formats (bite size, simple messages, images and video).
	Mobile phones to send reminders or educational information via text, or within applications, have proven beneficial in the management of chronic conditions such as diabetes43 with positive outcomes relating to glycaemic control and patient satisfaction,24 self-efficacy 26 medication adherence.27 and as a result of weight loss, reduced transition from prediabetes to diabetes.44

	Core and maintenance
(12 months)
	Goal tracking 
	Daily reminders via web-based devices. Daily goal tracking of exercise, happiness, energy levels, food and weekly tracking of weight and waist measure.
	Goal tracking, such as the regular monitoring of weight or laboratory data has been identified as a key component of successful self-management programmes to achieve weight loss 45, and improved long-term outcomes.46 

	
	Peer support 
	Online closed forum, monitored by a registered nurse
	Peer support has been successful in improving glycaemic control 47-51 and has been identified by participants, to be the most useful component of a self-management programme.47


BetaMe has been designed to align with the key principles and approaches for effective self-management outlined by the Ministry of Health.52 The BetaMe programme is patient and whānau centred: it provides health coaches to work with individuals to undertake shared goal setting, and develop a personalised programme and an action plan to achieve these goals. Psychological support is provided by the health coaches, and also through the peer support components of the programme in a culturally relevant way. 
The BetaMe programme underwent substantial pre-testing and a full pilot in 2015 demonstrated extremely positive results. In the pilot evaluation, 117 people with prediabetes participated from five practices within the Midlands Health Network. Baseline and follow up measures at 16 weeks included HbA1c, weight, waist circumference, prediabetes status (defined as HbA1c 41-49 mmol/L) and blood pressure. Of the 117 patients, 108 completed the programme (92%). Of these, 91% reduced their HbA1c, 94% lost weight (mean=4.2Kg), 87% had reduced waist circumference (mean=4.2cm), and a stunning 78% had HbA1c levels below the pre-diabetic range.
The feedback from pilot participants was extremely positive. Participants strongly endorsed both the coaching and community aspects of the programme (77% found these the most helpful aspect), and 84% said they were likely to recommend BetaMe to someone else (only 2% said they were unlikely to do so). Comments included: “It’s immensely helped with my health”, “I know I can continue to stay healthy”, “Please ensure this program continues, it is an extremely valuable tool for people in need”, and “Now I’ve started, there’s no going back”. Participants provided feedback on how they would like the intervention to be improved, which allowed further refinements. In a recent US review of digital diabetes prevention and self-management solutions in the workplace, the BetaMe programme ranked top for patient engagement and was in the top five overall.53
While the BetaMe programme has been developed specifically for individuals with T2DM, and prediabetes, the potential benefits of the intended outcomes from the intervention (weight loss, improved nutrition, lower blood pressure and improved health literacy) are not limited to diabetes. This is important because diabetes often coexists with other health conditions,22 firstly because diabetes and prediabetes are themselves risk factors for other conditions (such as cardiovascular and kidney disease) and secondly because T2DM and prediabetes share risk factors with other conditions (for example, obesity is a risk factor for diabetes and also cardiovascular disease and several cancers). This program will therefore potentially positively impact many other coexistent conditions among those with diabetes or prediabetes. Furthermore, the BetaMe programme has been specifically designed to be easily modified for delivery to patients with other LTCs (including, in development, programmes for COPD, ischaemic heart disease and chronic kidney disease). If this intervention is demonstrated to be beneficial to those with prediabetes and T2DM, it will likely also be beneficial to people with other conditions. This then, is a potential shift from a condition-specific intervention to one that improves the health of people with LTCs more generally.
[bookmark: _Toc476232870]Why do we need to undertake an RCT? 
RCTs are considered the gold standard method to assess the effectiveness of interventions. We will undertake an RCT to compare the BetaMe programme with usual primary care for patients with T2DM and prediabetes, examining the impact on HbA1c as well as on weight, waist circumference, blood pressure and a number of self-reported measures of effectiveness at 12 months. This work will address a number of gaps in the current knowledge base around comprehensive self-management programmes for diabetes. First, this will allow us to provide robust evidence on the effectiveness of the intervention over a full 12-month period. Second, it will address a lack of evidence on the effectiveness of self-management programmes for Māori and Pacific. Third, most existing studies examine one part of what is considered to be a self-management programme. For example, a 2011 meta-analysis of 22 trials with 1657 participants concluded there was evidence that mobile phone applications led to significant improvements in glycaemic control (a mean reduction in HbA1c of 6 mmol/mol over a mean 6 months duration)23 However, most of the programmes studied were not comprehensive in that their interventions focused solely on monitoring reminders or entering glucose measurements; did not involve providers or current clinical practice; or did not personalise the programme to individuals. Fourth, unlike most other studies that focus on ‘people with diabetes’ or ‘pre-diabetics’ our RCT will include patients with both prediabetes and diabetes, and will measure the effectiveness of the intervention for both of these groups. This will be more representative of the effectiveness of this intervention in the real clinical setting, and will give a better idea of the relative benefits for those with prediabetes compared to those with diabetes. 


[bookmark: _Toc476232871]Intervention
For this RCT, Melon Health Ltd has been subcontracted to deliver the BetaMe programme to those in the intervention arm of the trial. The BetaMe programme is an integrative evidence-based self-management programme for T2DM and prediabetes. As outlined above, it consists of four separate components; health coaches, provision of evidence-based resources, goal tracking and peer support. BetaMe is internet-based and delivered using both mobile and web-based platforms. The BetaMe intervention aims to strike a balance between ‘tailoring’ to individuals and delivering an intervention that is applied consistently enough to allow us to measure its impacts.
This section describes the components of the intervention: other elements such as patient identification and eligibility, the outcome measures used, and the timing of the intervention within the RCT, are covered in the Methods section (Section 4.) In brief, participants will be screened for eligibility based on clinical records and invited into the study by a practice nurse at their usual primary care provider. A study research nurse will ask for consent, at which point baseline measures will be taken. Final eligibility is dependent on baseline HbA1c levels: once eligibility has been determined, each patient will be randomised to either the control or intervention arm.
[bookmark: _Toc476232873]Health coaching
The health coaches are all either qualified personal trainers or registered nurses trained in motivational interviewing, cognitive behavioural therapy, and nutrition, and have completed the Heart Foundation Pacific Heartbeat Community Nutrition course. Health coaches will arrange the first one-on-one session with participants. The purpose of this first one-hour session is so that health coaches can work with participants to develop goals that are tailored according to their needs and values. The session follows a set format. Coaches use a number of standard conversation starters, and activities to work through with participants to establish what their values are, in order to develop goals that are relevant and meaningful to them (Appendix 1: Coaching guidelines for first health coach session ). Māori and Pacific coaches will be available.
Once these goals have been set and agreed on, participants’ goals are entered into their profile on the BetaMe system.  Coaches will then continue to work with participants. Coaches will message participants weekly to check on their progress, reinforce information from the modules and arrange further meetings at frequencies that suit the participant (these can be weekly of fortnightly or less frequently if preferred).  These subsequent meetings are generally around 15-20 mins in length. All meetings with the coaches will be by audio or video, as per the participant’s preference. Participants are able to make appointments with or send messages to their coach through the BetaMe app. 
Clinical Governance of the health coaches will be provided by Cheryl MacDonald (health psychologist), who will spend one-on-one time with each coach on a fortnightly basis. Coaches will have access to the wide range of coaching resources purchased by Melon Health, and will be supported by Dr Chris Masters (project mental health lead) and Sam Rodney-Hudson (experienced health coach). Coaches also regularly interact with one another via an online forum (separate from patient forums) to share any problems they are having and solutions. 
[bookmark: _Toc476232874]Health literacy
There are eight key education modules introduced to participants through an introduction to the module via the web and mobile platform with attached resources (videos, infographics, articles, tips, tools, meal ideas and mini-quiz). The time spent on the modules is up to the participant, but would typically be less than two hours. The key messages in the modules are also reinforced in corresponding email newsletters, discussions on the newsfeed initiated by the Community Manager and by the participant’s coach. Every two weeks, a new module is released that presents participants with a range of topics that offer key messages to help them to learn about and manage their own health. The modules are: 
Week 0: Introduction to BetaMe and risk factors of prediabetes and Diabetes. This module includes an overview of what prediabetes and diabetes are in plain language including risk factors, signs and symptoms, what lifestyle factors can prevent or modify diabetes and prediabetes. There is also an introduction to physical activity, the food diary and tracking.
Week 1-2: Healthy Eating, Healthy Moving. This module provides support to participants to change their eating and physical activity patterns. It encourages them to get support and encouragement from the BetaMe community, and offers other techniques including visualisation, meditation and goal setting.
Week 3-4: Triggers and Habits. This module encourages participants to identify when and why they make less healthy decisions, and how to establish healthy habits. It reinforces the importance of tracking.
Week 5: Review your progress. This module offers a quiz on key learning points about healthy eating and activity.
Week 6-7: Eating for Health. This module identifies cheap, convenient and tasty meal ideas, and reinforces the importance of exercise.
Week 8-9: Drinks, Sleep and Shift Work. This module identifies alternatives to sugary drinks, and focuses on the importance of sleep. 
Week 10: Recap & Refresh, Meal Planning and Budgeting Tips.  
Week 11-12: Problem Solving. This module provides participants with skills and confidence to make informed decisions about food and activity. 
Week 13-14: Healthy Coping & Mindfulness. This module identifies self-defeating thoughts and provides strategies on how to break them including breathing exercises, affirmations, mindfulness and visualisation.
Week 15-16: Reflection and Celebration. Transitioning to the maintenance phase. This module reinforces key messages, provides a quiz, and the process to identify next steps to ongoing success. 
The content of these modules aligns with the Ministry of Health Guidelines for health eating and the Heart Foundation guidelines.54,55 Participants will have the option for one-on-one on-line chats with their coach to discuss each new module. 
[bookmark: _Toc476232875]Goal tracking
Participants are encouraged to track their progress towards their goals (including healthy eating, physical activity, weight, happiness and sleep). 
They will be provided with a set of digital scales and a tape measure so they can take their own measurements and track their progress
They will be able to share these data with their health coach at any time, or with their doctor by email or at their next appointment.
[bookmark: _Toc476232872][bookmark: _Toc476232876]Initiating the BetaMe programme
Those participants randomised to the BetaMe programme (intervention arm) will be contacted by a health coach within ten working days of having their baseline blood test taken. The health coach will inform them that they will be taking part in the BetaMe programme and will provide detail for patients to access an online tutorial about the BetaMe programme, including a short video orientating participants to the app and how to use it.
Peer support
The programme also includes peer support with real-time chat within a private and secure online social network monitored by a Community Manager who is a registered nurse trained in nutrition. This person monitors the community to ensure nothing unsafe (like personal details, or negative health messages) is shared, and that people are supported and supportive. They will also reinforce key messages, highlight local events in the area, start conversations and welcome new people to the community. They also provide a point of contact for technical support, and more generally after the first 16 weeks of the programme when the health coaching module is completed. 
[bookmark: _Toc476232877]Timing of intervention
In the first 16 weeks of the programme, participants will set goals, work with health coaches, receive the evidence-based modules and be encouraged to use goal tracking and participate in the peer support programme. After that time, participants will be encouraged to continue tracking and participating in peer support, for the remainder of the 52-week programme. Information from the modules is available for the entire 52-week period.
[bookmark: _Toc476232878]Technical features of the intervention
Melon Health’s platform is built to maximise patient confidentiality and general security of the application at all levels. The system exceeds New Zealand privacy requirements and meets US HIPAA ((Health Insurance Portability and Accountability Act) security rules for health data, with regular auditing by external security specialists. Access to patient data is limited to the absolute minimum number of people required, and is isolated from data needed for development/testing.
The platform currently integrates with over 350 wearables and biometric sensors through our open API (application programing interface). The platform is accessible through a web based application or Android/iOS applications (Table 2).
[bookmark: _Ref475439720]Table 2: Technical features of the BetaMe application 
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Data stored in the Melon Health data store: The platform consists of:
· Web based application
· Native Android and iOS applications
· REST API utilising JSON
· Homogeneous Identity model, API and database structures
· Clinical knowledge assets or care plans are encoded in a computable form
· Include computable logic for responding to patient activity and tracking
· Identity management data - users and their roles
· Patient-generated data - unstructured natural language (posts), patient outcome data, medication adherence, symptom tracking, exercise tracking
· Human readable patient education content, e.g. articles, videos and tips
Integration points:
Although this will not be used in the current RCT, Melon’s platform has the ability to integrate with PMSs (practice management systems) and external CMS’s (content management systems)


[bookmark: _Toc476232879]Methods
[bookmark: _Toc476232880]Aims
Our primary aim of this study is: to evaluate the effectiveness of the BetaMe programme versus usual care among primary care populations in improving the control of 1) T2DM and 2) prediabetes, as measured by change in HbA1c and weight over a 12-month period.
Our secondary aims of this study are: To evaluate the effectiveness of the BetaMe programme versus usual care in a) improving the control of T2DM and prediabetes (combined) as measured by change in HbA1c for Māori and Pacific participants over 12 months; b) reducing weight over a 12-month period for Māori and Pacific participants, c) improving the management of T2DM and prediabetes, and reducing weight over a four-month period, overall and reported for Māori and Pacific participants; and d) impacting on other health-related outcomes waist circumference, blood pressure, quality of life and self-reported self-management, overall and reported for Māori and Pacific participants. 
[bookmark: _Toc476232881]Study Design
The study will be a two-arm randomised controlled trial for pre-diabetic and diabetic patients comparing the BetaMe programme with usual care (active control), with investigator-blinded assessment of outcomes (see Figure 1: Flowchart of RCT below).
[bookmark: _Toc476232882]Setting
The study will be based in two regions of NZ, Midlands and Greater Wellington, through two PHOs (Midlands Health Network and Compass Health), and a large Māori provider (Whai Oranga o Te Iwi). These providers collectively include around 800,000 patients. Up to ten practices will be selected to provide the sampling frame for recruitment. At least two practices will have high numbers of Māori and Pacific patients. The research team will work directly with the two PHOs to identify practices that are interested in being involved in the study and able to commit to the study timeframes and process requirements. Practice recruitment will be through an opt-in process. Participating practices will be those based in these regions that are interested in being involved in the study and able to commit to the study timeframes and process requirements.
[bookmark: _Toc476232883]Participants
Participants will initially be identified for the diabetes or pre-diabetes group using clinical data held by participating PHOs and practices. Those identified as having diabetes and meeting the eligibility criteria below will be included. Those with HbA1c in the 41-49 mmol/mol range in the two years prior to commencing the study with no recorded diagnosis of diabetes will be classified in the pre-diabetes group. 
[bookmark: _Toc476232884]Inclusion criteria
Patients will be eligible for inclusion if they meet the following inclusion criteria:
· Have a current HbA1c of 41-70 mmol/mol (either from a test within three months prior to invitation to the study, or on the basis of an HbA1c test taken by the research team at invitation to the study). 
· Are not currently on insulin treatment for diabetes (because subsequent changes in HbA1c may be driven by changes in insulin dosage which are difficult to capture. as patients self-adjust). 
· Adults aged between 18-75 years, enrolled in participating practices.
· Have daily internet access (on any of computer/tablet/smartphone)
· Are able to provide informed consent.
[bookmark: _Toc476232885]Exclusion criteria
Patients will not be eligible for the study if they:
· Are pregnant
· Have cognitive impairment likely to be sufficient to hinder their understanding of the study or the programme, as this may negatively affect their self-management behaviour.56
· Are unable to read and write in English.
· Unable to use phone or computer due to physical disability such as poor eyesight or manual dexterity.
[bookmark: _Toc476232886]Recruitment
Eligibility screening: The PHOs, and in some cases the practices themselves, will generate a list of current people with diabetes and prediabetes within participating practices. This will be produced through a patient query on the PHO or practice database identifying patients with an HbA1c result of 41-64 mmol/mol within the past 24 months. Individuals that are retested at baseline and return an HbA1c result of 65-70 remain eligible for the study.  Practice nurses will then work systematically down this list, using clinical records and knowledge of the patients to apply the study exclusion criteria, removing patients who are currently on insulin, are pregnant, have significant cognitive impairment, are unable to read and write in English or have a physical disability that prevents them using a phone or computer.
Participant recruitment: The remaining eligible patients will initially be contacted by their practice nurse, who will use a script provided by the research team to outline the study (Appendix 2: Draft Practice letters and Practice Nurse Phone Script), determine eligibility based upon access to the internet and an internet capable device, and, if eligible, obtain consent for the research team to contact them directly. If practices prefer, patients may be sent a letter introducing the study prior to a phone call from the practice nurse. The practice nurse will check the clinical records for new drug treatments started within the last 3 months and the most recent HbA1c results. The practice nurse will pass this information onto the research team, if the patient consents. 
A research nurse will then contact participants to explain the study and invite them to meet at their usual primary care provider, using a script provided by the research team. At this meeting the research nurse will obtain full informed consent (Appendix 3: Participant Information and Consent Form). Baseline data will be collected at this point including HbA1c (for those who do not have an HbA1c test result in preceding three months), weight, height, waist circumference and blood pressure (Appendix 4: Research nurse baseline measure guidance), along with a quality of life measure, a validated measure of chronic condition self-management; and a validated measure of diabetes-specific behaviours (e.g. frequency of blood sugar monitoring) (Appendix 5: Participant baseline and follow up questionnaire). 
Participants will then be centrally randomised into the intervention or control arm, based upon their baseline HbA1c test results. This process ensures that the research nurse is blinded to which study group the patient belongs to for the first assessment.  Blinding and randomisation is further described below. 
[bookmark: _Toc476232887]Intervention group
Those randomised to the intervention arm will begin the BetaMe programme whilst continuing to receive usual clinical care from their primary healthcare team. They will also receive resources produced and provided by Diabetes NZ.
[bookmark: _Toc476232888]Control group
Participants in the control arm will receive usual care. This will vary somewhat between practices and GPs, but our interest is the extent to which the BetaMe programme may improve outcomes beyond that expected in the context of usual care. For people with diabetes, this would typically involve an annual diabetic review to monitor glycaemic control and assess the patient for the presence of any diabetic complications and a review of treatment. In addition, it could include education and advice on lifestyle factors such as diet and exercise provided by a trained practice nurse or diabetes specialist nurse. For people with prediabetes, usual care would typically include lifestyle advice and education about diet and exercise, and an annual HbA1c. 
The study team will also provide participants in the control arm with standard information about T2DM and its management, from resources produced and provided by Diabetes NZ (Pamphlets entitled ‘Pre-diabetes’, ‘Diabetes and Healthy Food Choices’, and “Live Well with Diabetes’, available at http://www.diabetes.org.nz/resources_and_publications/printable_pamphlets). This is to increase retention of control arm participants in the study, and to ensure that all patients have basic information on T2DM and prediabetes. Note that the individual-level randomisation of participants to intervention and control arms will reduce issues arising from variations between practices in the provision of ‘usual care’. 
[bookmark: _Toc476232889]Blinding
[bookmark: _Toc476232890]Randomisation
Based upon their baseline HbA1c test results (prediabetes or diabetes range), participants will be randomised into the intervention or control arm (1:1 allocation) using a computer generated randomisation schedule stratified by participating practice and ethnicity. Randomisation will be completed within two working days of receiving each HbA1c result. To ensure allocation concealment, randomisation will be centrally determined from within the REDCap electronic data capture platform after the patient is enrolled in the study (following the first assessment with the research nurse and when full eligibility based on current HbA1c level has been determined). To ensure that equal numbers are allocated to each study arm, randomisation lists will be blocked (e.g. into sets of 8 randomised allocations, with 4 intervention and 4 control allocations per block.)
The randomisation list will not be visible to the team member(s) requesting the allocation, and these individuals will only have details on the patient ID, practice, and ethnicity when requesting allocation for any patient. The exact length of each randomisation block will be kept in a separate document held by the PI, project manager and project statistician, and this will not be available to the team member(s) responsible for determining allocation. These two steps will further reduce the potential for allocation bias. 
At the time of randomisation, contact details for participants randomised to the intervention arm will be forwarded to Melon Health Ltd in excel format with password protection. A health coach will then contact the participant within 5 working days of receiving their data.
[bookmark: _Toc476232891]Allocation concealment
Given the nature of the intervention, it is not possible to keep participants blind to their intervention status.  Research nurses will be kept blind to the intervention status of participants to the extent possible. However, when the nurse meets with the participant at the 4 and 12 month follow-up visits, it is not possible to guarantee that the nurses remain blind to the intervention allocation of the participant. The primary outcome measures are objective (HbA1c, weight, waist circumference, blood pressure) and any resulting bias in their assessment is likely to be minimal. 
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The results dataset will be stored with the study arm identity blinded by code (e.g. “A” for participants in one study arm, “B” for participants in the other arm: actual key chosen at random) The key to this code will be held independent of the analysis dataset by the PI, a second member of the research team (MM), and the independent member of the data monitoring committee. Data cleaning and analysis will be conducted by a statistician who is blind to group allocation. Once analysis is complete, the results will be unblinded.

[bookmark: _Ref475460590][image: https://documents.lucidchart.com/documents/0fbf6104-8733-4328-946c-e5a8ee36b429/pages/0eqBfotfVGlV?a=6415&x=-89&y=-71&w=1518&h=1185&store=1&accept=image%2F*&auth=LCA%200de061e87d4aae276a7cdcf7465b50d32c170af1-ts%3D1501459112]
Figure 1: Flowchart of RCT 

[bookmark: _Toc476232892]Outcome measures
Outcome measures (all measured at baseline, 4 months, and 12 months)
Primary outcomes are changes in HbA1c and weight at 12 months. HbA1c provides the most sensitive measure of glycaemic control among those with T2DM. High levels are predictive of higher levels of complications and mortality. Weight (and waist circumference) are associated with T2DM, cardiovascular disease, several cancers and overall mortality.57-59 We will focus on weight in kilograms as this is the most common outcome in systematic60,61 and Cochrane reviews,62,63 but for completeness we will also report differences in units of BMI.
Secondary outcomes: 
· Change in waist circumference at 12 months. 
· Change in blood pressure at 12 months. High blood pressure (common amongst people with diabetes) is associated with a higher risk of cardiovascular disease and mortality, and is amenable to lifestyle interventions.64,65
Additional self-reported outcomes:
· Medications (regular prescription medications), and changes to medications and doses.
· Changes in self-management of chronic conditions using the Partners in Health Scale. A validated tool that of self-reported self-management of chronic conditions.66 
· Diabetes-specific behaviours and outcomes will be measured using two validated instruments: the Summary of Diabetes Self-Care Activities tool, which assesses participants’ self-care activities67; and the Diabetes Distress Scale which differentiates those with high and low levels of distress.68 
· Quality of life as measured by the EuroQol group’s EQ-5D-5L instrument, to calculate quality-adjusted life-years (QALYs).69
Interim outcomes: we will assess primary and secondary outcomes at 4 months. This will give an indication of the effect of the “active” part of the intervention. Research has shown that even short-term decreases in HbA1c can have a long-term effect on health outcomes, with effects tending to attenuate over time.19,20,70
Outcomes will be assessed on all participants by trained nurses at baseline and at 4 and 12 months (Table 3). At baseline, nurses will meet consenting participants at their usual primary care practice, where they will ask participants to provide key background information (demographic, comorbidity, smoking status, healthcare use), take their blood pressure, weight, height and waist measures using standard processes. Participants will be provided with an iPad to complete the self-reported outcomes on site, although paper versions will be available for those who prefer them. Participants will either have a blood sample taken by the research nurse, or will be provided with a laboratory request form for an HbA1c blood test that will be taken as per usual processes within a week of the assessment period. They will repeat this process (except basic demographic data) at 4 and 12 months after recruitment. In most cases follow up will be completed by research nurses, but occasionally trained practice nurses may do this if preferred by participants. Results from these tests will be provided to the study team and results from the HbA1c will be provided to the primary care practitioner.
Table 3 shows a summary of the primary and secondary outcome measures of this study.
[bookmark: _Ref489177944]Table 3: Summary of outcome measures 
	Outcomes
	Time point*
	Measurement/ definition

	Primary Outcome measures

	Change in HbA1c
	At 12 months 
	Measured using whole blood sample collected in EDTA tube (2mls minimum) using Variant Turbo Ion Exchange HPLC

	Change in weight
	At 12 months 
	Measured in kilograms using calibrated digital scales and standardised methods**

	Secondary Outcome measures

	Change in HbA1c
	At 4 months
	Measured using whole blood sample collected in EDTA tube (2mls minimum) using Variant Turbo Ion Exchange HPLC

	Change in weight
	At 4 months
	Measured in kilograms using calibrated digital scales and standardised methods**

	Change in waist circumference
	At 4 and 12 months
	Measured in millimetres using tape measure using standardised methods**

	Change in blood pressure
	At 4 and 12 months
	Measured using calibrated syphgmomanometer using standard approach (blood pressure taken when participant has been sitting quietly for five minutes, without eating, drinking or smoking. They will be asked to have feet flat on the floor, with their back up against the back of the chair, and their left arm straight on the table). Three measures will be taken with the lowest of the last two measures recorded.

	Change in self-management 
	At 4 and 12 months 
	Measured using the Partners in Health Scale (Smith et al 2017)

	Change of score in diabetic-specific behaviours and outcomes
	At 4 and 12 months 
	Measured using the Summary of Diabetes Self-Care Activities tool, which assess participants’ self-care activities (Toobert et al 2000)

	Quality of life
	At 4 and 12 months 
	Measured using the EuroQol group’s EQ-5D-5L instrument (Eurocare Working Group, 1990)

	Change in score of diabetes-specific outcomes
	At 4 and 12 months
	Measured using Diabetes Distress Scale (Fisher et al 2008)

	Change in dose of insulin
	At 4 months relative to baseline, and 12 months relative to 4 months.
	Categorised as 1) starting insulin in current time period; 2) increasing dose of insulin in current period; 3) reducing dose of insulin in current period or 4) stopping insulin in current period. Data will be collected from patients, verified where possible from clinic records.

	Change in dose of metformin
	At 4 months relative to baseline, and 12 months relative to 4 months.
	Categorised as 1) starting metformin in current time period; 2) increasing dose of metformin in current period; 3) reducing dose of metformin in current period or 4) stopping metformin in current period. Data will be collected from patients, verified where possible from clinic records.

	Change in dose of other oral hypoglycaemic agents (not metformin)
	At 4 months relative to baseline, and 12 months relative to 4 months.
	Categorised as 1) starting oral hypoglycaemic agents in current time period; 2) increasing dose of oral hypoglycaemic agents in current period; 3) reducing dose of oral hypoglycaemic agents in current period or 4) stopping oral hypoglycaemic agents in current period. Data will be collected from patients, verified where possible from clinic records.


*All time periods are time after recruitment, and compared with baseline with exception of changes in medication dose specified above. **See Appendix 4

[bookmark: _Ref475354407]Table 4 Summary of outcome measures included in the patient questionnaire
	Measure
	Details
	Source

	Baseline patient demographic questions
	Name, address, date of birth, ethnicity
	All questions based upon Statistics New Zealand census questions:
Available from: http://www.stats.govt.nz/methods/classifications-and-standards/classification-related-stats-standards/gender-identity.aspx

	Smoking question
	To ascertain current, never and ex- smokers
	Parts of the New Zealand Health Survey smoking panel
Ministry of Health. 2015. Adult Questionnaire (Year 5) 1 July 2015 – 30 June 2016: New Zealand Health Survey. Wellington: Ministry of Health. Available from: http://www.health.govt.nz/publication/questionnaires-and-content-guide-2014-15-new-zealand-health-survey

	Healthcare utilisation questions
	Primary care, afterhours, ED  and hospital admissions
	Modified from the New Zealand health survey 
Ministry of Health. 2015. Adult Questionnaire (Year 5) 1 July 2015 – 30 June 2016: New Zealand Health Survey. Wellington: Ministry of Health. Available from: http://www.health.govt.nz/publication/questionnaires-and-content-guide-2014-15-new-zealand-health-survey

	Co-morbid conditions questions
	List of conditions.
	List is a modified version of:  
Sanga O, Stucki G, Liang M, Fossel AH,Katz JN: The Self-Administered Comorbidity Questionnaire: a new method to assess comorbidity for clinical and health services research. Arthritis Rheum 2003; 49: 156-63.71 

	Medication questions
	Name, dose and frequency
	Questions developed by research team.

	Quality of life (EQ5D)
	5 level scale and overall rating
	Permission granted to use paper version of EQ5D. We have requested a license to use the electronic REDCap version. Availble from : http://www.euroqol.org/eq-5d-products/eq-5d-5l.html

	The summary of diabetes self-care activities
	Original scale included 5 domains on self-care with additional items on what care has been recommended.
	We have focused on the self-care domains only. We have kept the general categories outlined in the original scale, but have modified the questions on diet, blood sugar, foot checks, smoking and medications to be of use for our RCT.
Toobert, Deborah J., Sarah E. Hampson, and Russell E. Glasgow. "The summary of diabetes self-care activities measure: results from 7 studies and a revised scale." Diabetes care 23.7 (2000): 943-950. 67
Permission to use this scale is from:  http://www.ori.org/sdsca/purchase

	Diabetes distress scale
	17 questions on the level of distress resulting from diabetes.
	Permission granted to use the scale, and modify to also include prediabetics. Available from: http://behavioraldiabetes.org/scales-and-measures/#1448434304099-9078f27c-4106
Polonsky, W.H., Fisher, L., Esarles, J., Dudl, R.J., Lees, J., Mullan, J.T., Jackson, R. (2005). Assessing psychosocial distress in diabetes: Development of the Diabetes Distress Scale. Diabetes Care, 28, 626-631.72
Fisher, L., Hessler, D.M., Polonsky, W.H., Mullan, J. (2012). When is diabetes distress clinically meaningful? Establishing cut-points for the Diabetes Distress Scale. Diabetes Care, 35, 259-264.73

	Partners in Health Scale
	12 questions on chronic disease self-management
	Permission sought to use the scale, Feb 2017.
Smith, David, et al. "Measuring chronic condition self-management in an Australian community: factor structure of the revised Partners in Health (PIH) scale." Quality of Life Research (2016): 1-11.66
Petkov, John, Peter Harvey, and Malcolm Battersby. "The internal consistency and construct validity of the partners in health scale: validation of a patient rated chronic condition self-management measure." Quality of Life Research 19.7 (2010): 1079-1085.74



[bookmark: _Toc476232893]Adverse health events
This study does not aim to change, modify or affect the management regimes of any patient. There are no obvious risks associated with participating in this study. 

[bookmark: _Toc476232894]Data monitoring committee
An independent data monitoring group is not required for this study because the study is low risk in terms of likelihood of life-threatening complications or serious adverse events, the study team has no professional or financial links with the company that is delivering the intervention, and it will not be necessary to instigate stopping rules because there will be no interim analyses of efficacy.75 However an internal data monitoring group will be convened at two-monthly intervals which will consist of the study PI (Diana Sarfati), the biostatistician (James Stanley) and Dr Melissa McLeod. This group will also include an independent senior researcher. This group will assess the effectiveness of study procedures, review any potential adverse events and review and approve any amendments to study protocols. Other members of the research group will provide advice and input if requested.


[bookmark: _Toc476232895]Sample size and analysis
All primary analyses will be based on intention to treat. Demographic and baseline characteristics will be summarised using descriptive statistics. Both HbA1c and weight will be analysed as continuous variables. For the HbA1c primary outcome, analysis will be conducted both combined and separately for pre-diabetic and diabetic groups. For weight, the primary analysis will combine pre-diabetic and diabetic participants. Analysis will use linear mixed models, comparing mean outcome levels between intervention and control arms at the 12-month endpoint, adjusted for initial HbA1c level (accounts for baseline differences in outcome) and for other important baseline covariates, (age, gender, ethnicity, weight). The analysis will include the 4 month measurements, providing some information for those individuals subsequently lost to follow-up and hence missing final outcome data (mixed models analysis treats these final data as missing at random conditional on baseline and intermediate covariates i.e. these individuals are expected on average to have final outcomes similar to other people with the same baseline covariates and HbA1c trajectories). As the study involves repeated measures data, these models will include random effects for individuals to account for correlation between measurements from the same person at different follow-up times.
Sample size
The study is powered in the pre-diabetic group to detect a difference of 2.5 mmol/mol between study arms (80% power, alpha = 0.05, presuming SD = 5.5 mmol/mol76). This requires a sample size of 76 per study arm (152 total). In the pilot study, the mean reduction in HbA1c was 2.6 mmol/mol. The sample size for the diabetic group is powered to detect a minimal clinically important difference77,78 of 5.5 mmol/mol between study arms (80% power, alpha for comparison = 0.05, presuming a standard deviation of 15 mmol/mol in this group23). This requires a sample size of 117 per study arm (234 total). This gives a combined sample size of 386 people with prediabetes and people with diabetes. To account for loss of precision due to patients lost to follow-up (projected at 10%79,80), we will recruit 430 patients at baseline (note that all participants will be included in linear mixed models analysis, even if missing final endpoint data. This reduces bias in estimating effect size, but there is still loss in statistical power compared to having complete follow-up data.)
Analysis of weight differences between study arms will use the same analytical methods as for the primary outcome. For these analyses, pre-diabetic and diabetic patients will be pooled prior to analysis as the relevant intervention target weight loss is the same for these two groups. Analysis will be stratified on patient group to account for the pooled approach, and we will also report weight differences by study arm within each patient group. The comparison of weight loss in the combined patient group is powered to detect a difference between study arms of 5kg (80% power, alpha = 0.05, SD = 15kg in this group81). This requires a sample size of 142 per study arm (284 total), which is below the combined sample size for the HbA1c outcome.
We will also estimate differences in HbA1c and weight endpoints by study arm for each of the stratified randomisation ethnic groups (Māori, Pacific, other ethnicities), and will report the mean difference and 95% confidence interval for each these. Proportions of patients meeting HbA1c and weight-loss targets will also be analysed by ethnic group with logistic regression (adjusted for baseline covariates), and adjusted absolute risk differences in treatment outcomes will be computed to quantify treatment effectiveness.82 Assuming 20% of the sample will be Māori gives an anticipated margin of error on the intervention effect of +/- 4.5 mmol/mol for HbA1c in the diabetic group (n = 234 x 0.2 = 46).
Analysis of self-reported outcomes will be conducted in a similar way, with some of these results being incorporated into the process evaluation (answering questions such as the extent to which improvements in self-reported patient management are associated with reduced HbA1c).
In all study analysis and reporting we will be cognizant of the CONSORT checklist and mHealth reporting guidelines. (Appendix 6: CONSORT check list for randomised controlled trials and Appendix 7: mHealth evidence reporting and assessment (mERA) guidelines)


[bookmark: _Toc476232896]Process evaluation measures
Process evaluation is an essential part of assessing complex interventions that consist of multiple interacting components.83,84 Process evaluations provide health service planners and policy makers with critical information about how an intervention might work in a given context, the likelihood of success in implementing an effective intervention, contextual factors that may impact on that success and, modifiable factors that might improve the success of the intervention.83 The process evaluation will be based upon a logic model developed specifically for the BetaMe programme (summarised in Table 4) which outlines the intervention’s inputs, hypothesised activities and intended outputs.84 The process evaluation assesses the quality of the delivery of each aspect of the intervention, the extent to which each was enacted by participants, and the impact of these factors on the outcomes of the intervention. It will also identify any unexpected outcomes, barriers or problems with the intervention. These characteristics will also be assessed for Māori and Pacific participants.

[bookmark: _Ref476233419]Table 5: Logic model of BetaMe programme
	Inputs
	Process/ Actions
	Changes to behaviour
	Short/ medium term outcomes
	Long term outcomes

	Health coaches
	Appropriate goal setting, behaviour change support.
	Increase physical activity
Healthier diet
Improved medication adherence
Improved confidence
	Decrease in HbA1c
Decrease in weight/ BMI
Decrease in waist circumference 
Improved social connections and support
Improved health literacy
	Decrease in morbidity
Decrease in mortality
Decrease in healthcare costs

	Evidence-based modules
	Informed participants
	
	
	

	Peer support
	Information/support sharing, dis-inhibition due to anonymity, asynchronous communication
	
	
	

	Goal tracking
	Reminder of goals, progress resulting in positive reinforcement
	
	
	


There will be two key aspects to the process evaluation; assessments of implementation and mechanisms of action. The implementation assessment will identify fidelity (quality), dose and reach of the intervention. Key questions will include 1) what is the overall uptake of the intervention? 2) what proportion of participants a. access their health coaches, for what purpose and with what frequency and duration; b. access module information; c. interact online with other participants and with what frequency; d. use the tracking functions regularly? 3) how do these measures vary by age, sex, ethnicity and diabetic status of participants? 
The mechanisms of action will be assessed by 1) evaluating the likelihood of positive outcomes according to intervention uptake patterns (i.e. which aspect/s of the intervention are most strongly associated with positive outcomes?); 2) seeking feedback from participants about the most and least helpful aspects of the intervention, and about unforeseen consequences and barriers.
Data will be collected from three sources: 1) from the mobile/web platform to identify key usage patterns; 2) with consent from the participants, health coaches will record audio interactions with participants and will log key reasons for contact (a random subset of the first coaching sessions (n=20) will be assessed by the research team for consistency with the log); 3) participants will be invited to provide individual feedback on the acceptability and usefulness of the intervention at the end of the study period. Two focus groups will be held in each region to obtain in-depth feedback about the intervention and how participants interacted with it. 

Consent for the first health coaching session to be recorded is included in the original consent form for this study (Appendix 3). In addition, Melon Health will let participants know (get verbal consent) in the first phone call that a subset of first sessions will be recorded. Melon Health will record a random sample (randomly selected by the Otago University research team) of first sessions for each coach – which they will get consent at the end of that session to be passed to Otago University research team who will then assess the content of the first sessions against a checklist of expected discussion points (which is to be jointly developed by Melon Health and the research team). 
Usage will be described, and linked to outcomes using standard quantitative analytic approaches (for example, proportions accessing health coaches will be reported, with 95% confidence intervals; frequency of accessing health coaches or engaging online will be reported as median access with range/interquartile range). Focus group data will be coded thematically, with key issues identified.


[bookmark: _Toc476232897]Cost-effectiveness analysis
The economic burden of LTCs in NZ is immense, and is likely to increase rapidly.1,2 For this reason, we need fundamental shifts in the way we manage LTCs. There are a number of cost-effectiveness analyses of self-management strategies for diabetes, but these evaluations are specific to particular interventions, therefore of limited external validity in the NZ setting. However, a number of evaluations that include components of patient education and increased monitoring have been found to be cost-effective or even cost-saving to the health system.85-87 As part of this project we will provide an assessment of the cost-effectiveness of the intervention allowing health service policy makers to assess the extent to which it provides value for money. It will also provide funders an indication of the likely implementation costs of this programme.
The economic evaluation will take a health system perspective with intervention, healthcare (GP, community health, and out/in-patient visits and medication), and out-of-pocket patient costs assessed. Incremental cost-effectiveness ratios (ICERs) and cost-effectiveness acceptability curves will be calculated for outcomes showing a significant between-group difference at 12-month follow-up. These may include ICERs per controlled patient, per unit reduction in weight/BMI, and per quality-adjusted life-year.
The Burden of Disease Epidemiology, Equity & Cost-Effectiveness Programme (BODE³), University of Otago, Wellington is developing a cost-effectiveness model to assess health interventions for diabetes. The BODE3 team are keen to use (collated) data from this proposed trial to further evaluate this programme using their model enabling direct cost-effectiveness comparisons with other interventions. 


[bookmark: _Toc476232898]Ethical considerations
This study has ethical approval from New Zealand Health and Disability Ethics Committee (HDEC).Ethics ref: 17/CEN/49 Study title: BetaMe. An Innovative management of diabetes with a comprehensive digital health programme: a randomised controlled trial. Principal Investigator: Professor Diana Sarfati.
The study is being implemented by researchers from the University of Otago. The study team have no financial relationship with Melon Health, who designed the BetaMe programme and are delivering the intervention for the study. All design, implementation, analytic and dissemination aspects of the study are the sole responsibility of the University of Otago team.
The study is a low risk intervention study. No patient data will be made available to researchers without individual consent. Data collected in the study will be kept secure on password protected computers and will be confidential to the research team (except those data released to Melon Health for the purposes of running the intervention, with the permission of participants).
There are unlikely to be any meaningful harms to participants in the study except for the inconvenience of attending appointments for baseline and follow-up measurements. Participants will be given $20 per attendance in recognition of this inconvenience and to cover any related costs (such as petrol and parking).
If there is medical concern about any participant in the study, participants will be referred back to their primary care practitioner. Results of all HbA1c tests and blood pressure measurements over the normal range will be referred back to primary care practitioners as per the consent form for the study.


[bookmark: _Toc476232899]Trial registration
The trial is registered with the Australian New Zealand Clinical Trials Registry.  Registration number: ACTRN: ACTRN12617000549325. See http://www.ANZCTR.org.au/ACTRN12617000549325.aspx
This trial’s Universal Trial Number (UTN) is U1111-1189-9094.
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Setting Values-based Goals
The purpose of the personal values-based goal is the ‘why’. It’s why that person wants to get healthy and feel well. 
Values are usually fairly stable, yet they don't have strict limits or boundaries. As we move through life, our values may change. For example, when we start working, success may be measured by money and status. But after a family, work-life balance may be what we value more.
Helping someone identify their values can also help them find their purpose and their motivation.
Some people struggle to find identify their ‘purpose’. It’s widely believed we need three things to be happy: a sense of purpose (reason to get up in the morning), a sense of control (we know what it’s like when our relationships, finances or health is out of control and how overwhelming that can feel) and social connections (we don’t need hundreds of facebook ‘friends’ but we need social contact with other people.
In the first coach session with your client, helping them identify a goal that has meaning to them will help them stay motivated and on track as it will serve as a reminder of why they want to get well.  The following process will help:
For some people, the following simple question is enough for them to identify a personal, values-based goal: what’s your reason for wanting to get healthy and well?
I want to be healthy enough to return to work.
 I want to feel confident at my daughter’s wedding and not so self-conscious.
 I want to be able to run round with my grand kids etc.
Other people may need a bit more of a nudge:
What’s most important to you, what do you value the most in your life? 
Followed by, what’s a personal goal you’d like to achieve over the next 4-6 months.
For other people who struggle with motivation, the following process can help them identify what’s important to them and what their values are by helping them remember a time when they felt happy, confident and proud.
Conversation starters:
Defining Your Values
When you define your personal values, you discover what’s really important to you. A good way of starting is to look back on your life and remember and identify a time when you felt really good, and really confident. 
1. Identify the times you were most happiest 
· What were you doing?
· Were you with other people? Who?
· What other things about it made you happy?
2. Identify the times you were most proud
· Why were you proud?
· Were others proud of you? Who?
· What else about that time made you proud?
3. Identify the times you were most fulfilled/satisfied
· What need or desire do you think was filled that made you feel this way?
· What about that had meaning to you?
· What other things make you feel satisfied or fulfilled
After completing the short process above, most people are ready to set a value-based goal. Feel free to give them some nudges: 
Now that you’ve thought about some times when you were happy and proud, is there something you’d like to try or do if you had more energy?
Is there something coming up that you are looking forward to that you’d enjoy more if you were feeling healthier?
Is there a hobby or interest that you’ve wanted to take up but have been putting off?
If they just can’t think of something, tell them it’s ok, and encourage them to think about what is most important to them and that you’ll check in with them in a few days to see if they’re ready to set a goal.
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The following letter is a draft only, and will be modified and sent from the practices to potential participants priori to them being called.
Draft practice letter

Dear 
Be part of an important diabetes research study in our Practice.
· Are you between 18-75 years 
· Are you NOT currently on insulin treatment for diabetes 
· Do you have internet access (either web or phone)
If you answered YES to these questions, you may be eligible to participate in our study. 
You have had a blood test that showed us that you have high blood sugar and we are testing different ways to support people to improve their health and wellbeing when they have diabetes or high blood sugar.  One of these ways is a new on-line self-management support programme.
If you do take part in the study we will ask you to come into the Practice 3 times over the next year at time that suits you to fill in a questionnaire and have some basic measurements taken.  There will be no cost to you to be involved in the study, each time you come in for the study you will meet a research nurse from the study team and will get a $20 voucher. 
Your involvement is completely up to you, and your decision will have no impact on your ongoing health care you receive from Dr XX.
If you are interested in finding out more about the study or are definitely not interested in participating, please contact one of our Practice Nurses on XX.  If we don’t hear from you one of our Practice Nurses will phone you to tell you more about the study and to see if you might be interested.

>> Full contact information provided <<







Draft Practice Nurse Phone Script

The following is a draft only. Feedback will be sought from practice nurses and research nurses on this script.
Our practice has agreed to take part in a research study run by the University of Otago, on the management of diabetes and prediabetes. 
You have previously had a blood test that indicated that you are diabetic/prediabetic (for those that have a test indicating they have prediabetes, ask “were you aware that you have prediabetes”), and so I am calling to let you know about the study and to see if you might like to be involved.  This study aims to find out how we can best support people with diabetes and prediabetes to help them to improve their health and manage their conditions.  We are testing whether a new online support programme called BetaMe is better than the usual care given to people with diabetes and prediabetes. Your involvement is completely up to you, and your decision will have no impact on your ongoing health care you receive from Dr………...
First, I am going to ask a few questions to see if you are eligible to be involved in this study. 
To be eligible for this study you need daily access to the internet, and you need access to a computer, tablet or Smartphone. Do you have daily access to the internet and to one the devices I just listed?
yes- continue 
no – Unfortunately you are not able to be involved in this study, but thank you for your time.
For diabetics only:
Are you currently using insulin for your diabetes?
no- continue 
yes – Unfortunately you are not able to be involved in this study, but thank you for your time.
For females under 55 years only:
Are you pregnant?
no- continue 
yes – Unfortunately you are not able to be involved in this study, but thank you for your time
I will now give you some really brief information about the study.
The study will run for 12 months. All study participants will meet with a research nurse three times:  once at the very start, at 4 and 12 months, to have some measures taken (including a blood test), and to answer a survey. For each of these meetings, you can receive $20 to compensate for travel and time.
Half of people that sign for the study up will receive an internet -based programme to help people to self-manage their diabetes/prediabetes. Everyone in the study will continue to have their diabetes managed by their usual health provider. 
If you are interested in getting more information about the study, or potentially being involved, I will need your permission to pass your contact details on to the research team?  Are you happy for me to do that?
yes- continue 
no –thank you for your time
If yes, the research team will contact you within the next few days to explain more about the study? What is the time of day and the best number to contact you on?
If an HbA1c test taken within the last 3 months ask the following….
Do I have permission to pass on your HbA1c blood test result taken on (date) to the research team?
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Participant Information Sheet
	

	Study title:
	BetaMe: Type 2 diabetes and pre-diabetes study

	Locality:
	Waikato, Wellington, Wairarapa and Hutt Valley
	Ethics committee ref.:
	

	Lead investigator:
	Professor Diana Sarfati
	Contact phone number: 

	(04) 385 5541


Thank you for showing an interest in this study. In this study we want to test different approaches that might support you to improve your health and wellbeing when you have Type 2 Diabetes (diabetes) or prediabetes.  
Whether or not you take part is your choice.  If you don’t want to take part, you don’t have to give a reason, and it won’t affect the care you receive.  If you do want to take part now, but change your mind later, you can pull out of the study at any time.  Regardless of your choice we thank you for taking time to consider our study.
This Participant Information Sheet will help you decide if you’d like to take part.  We will go through this information with you and answer any questions you may have.   If you agree to take part in this study, you will be asked to sign the Consent Form on the last page of this document.  You will be given a copy of both this Information Sheet and the Consent Form to keep.
WHAT IS THIS STUDY ABOUT?
Diabetes and prediabetes are common health conditions affecting many adults in New Zealand.  Living with and managing diabetes and prediabetes may be hard for patients, whānau and health services.    
This study aims to find out how we can best support people with diabetes and prediabetes to help them to improve their health and manage their conditions.  We are testing whether a new online support programme called BetaMe is better than the usual care given to people with diabetes and prediabetes. 
WHAT WILL I HAVE TO DO?
If you agree to be involved in the study, at the beginning, you will be asked to give us your contact details and fill out a survey. The research nurse will take some basic measurements like your blood pressure, height and weight. You will also be asked to have a blood test for HbA1c level which is a measure of how well your diabetes or prediabetes is controlled; if you have had a HbA1c taken in the last 3 months we will get your result from the GP Practice instead.  We will collect this information again after 4 and 12 months.  Each of these study visits will take up to 30 minutes.
A computer will randomly assign you to one of two groups. If you are assigned to the group that receives usual care only, we will be in touch with you again at 4 months and 12 months to arrange follow-up visits to re-collect the basic measurements. 
If you are assigned to the group that receives the BetaMe programme, you will receive a phone call (within 10 working days of having your blood test) from a health coach who will explain the programme to you. BetaMe is a 12 month programme delivered on-line using mobile or web-based technology. It has 4 parts: health coaching, online education sessions goal tracking and online support with others who have diabetes or prediabetes.  The amount of time you spend each week on the BetaMe programme is entirely up to you, and you can do it at times that suit you. We will be in touch with you again at 4 months and 12 months to arrange follow-up visits to re-collect the basic measurements
All participants in the study will continue to get their usual care from their GP/primary care practice and will receive some educational material from Diabetes NZ.
At the end of the study, we may ask you for your feedback on your experience of the study. We may also use other information to evaluate the BetaMe programme including data from the mobile/web programme and audio recordings between you and your health coach (Recording is optional and these sessions will only be recorded with your permission). 
WHAT ARE THE POSSIBLE BENEFITS AND RISKS OF THIS STUDY?
Possible benefits of taking part in the study include improvements in your health and well-being, reversal of prediabetes and improved management of diabetes. 
Everyone who agrees to be part of the study will be offered a token of appreciation/koha of $20 when you start participating in the study and at 4 and 12 months (a total of $60). 
If you are in the BetaMe programme group, you will be provided with a set of digital scales and a tape measure so you can take your own measurements and track your progress.
There are no known risks to taking part.  However if you were injured in this study, which is unlikely, you would be eligible to apply for compensation from ACC just as you would be if you were injured in an accident at work or at home. This does not mean that your claim will automatically be accepted. You will have to lodge a claim with ACC, which may take some time to assess. If your claim is accepted, you will receive funding to assist in your recovery.
WHO PAYS FOR THE STUDY?
The BetaMe programme is provided free of charge for participants in the BetaMe group.  Participants will need to have access to the internet and a device such as a smart phone, tablet or computer.  Please let the researchers know if access to internet data is a problem for you.
Normal costs apply for all study participants if you access usual care from your GP/Primary care practice.  
WHO CAN TAKE PART?
You will be able to be part of the study if you:
· Have an HbA1c (diabetes blood test) result that shows that you are diabetic OR if you have an HbA1c result that shows that you are pre-diabetic, and you have not previously been diagnosed with diabetes.
· Are not currently on insulin treatment for diabetes 
· Are between 18-75 years 
· Have internet access (either web or phone)
· Are able to provide informed consent
You will not be able to be part of the study if you:
· Are pregnant
· Have other health conditions that prevent you from being able to participate fully in this study. Our research nurse will give you some guidance on this criterion. 
· Are unable to read and write in English
· Are unable to use a phone or computer 
GENERAL INFORMATION
Participation in this study is voluntary (your choice).  You do not have to decide today whether or not you will participate in this study. Before you decide you may want to talk about the study with other people, such as family, whānau, friends, or healthcare providers.  Feel free to do this.
You have the right to access any information about you collected as part of this study.  
This study is being led by researchers at the University of Otago, in partnership with GP/Primary care practices in the Waikato region (Midlands Health Network), Greater Wellington/Wairarapa region (Compass Health) and the Whai Oranga o Te Iwi Health Centre (Hutt Valley).  
The BetaMe programme is provided by Melon Health, the company who developed the BetaMe programme.   
WHAT HAPPENS AFTER THE STUDY OR IF I CHANGE MY MIND?
You may withdraw from participation in this study at any time. This will have no effect on your future health care.  
At the end of this study, or if you do withdraw from the study, you may be contacted by the research team to ask you for feedback about this study. 
Any blood specimens collected during the research will be destroyed at the end of the study.
The results of the study may be published or presented at conferences. The information from the study will be used collectively and will in no way identify you as an individual.  
All health information (e.g. HbA1c, weight etc.) and any audio recordings will be kept on password protected computers and in locked filing cabinets for ten years, at which time they will be destroyed.  If you wish, you can be given a summary of the research findings at the end of this study in 2018/19.
WHO DO I CONTACT FOR MORE INFORMATION OR IF I HAVE CONCERNS?
If you have any questions, concerns or complaints about the study at any stage, you can contact: 
	Study Manager: 	Dr Melissa McLeod
	Phone: 		04 918 6711
	Email: 			BetaMestudy@otago.ac.nz
If you want to talk to someone who isn’t involved with the study, you can contact an independent health and disability advocate on:
Phone: 		0800 555 050
Fax: 			0800 2 SUPPORT (0800 2787 7678)
Email: 			advocacy@hdc.org.nz
For Māori health support please contact:
Māori health researcher: Jeannine Stairmand, 
	Phone: 		04 385 5541 or 0275323492
	Email:			BetaMestudy@otago.ac.nz
You can also contact the health and disability ethics committee (HDEC) that approved this study on:
	Phone:			0800 4 ETHICS 
	Email:			hdecs@moh.govt.nz
This study is funded by the Health Research Council of New Zealand.  Ethics approval for this study has been granted by the Central the health and disability ethics committee (Ref:17/CEN/49).
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Please tick to indicate you consent to the following 

	I have read, or have had read to me in my first language, and I understand the Participant Information Sheet.  
	

	I have been given enough time to consider whether or not to take part in this study.
	

	I am satisfied with the answers I have been given about the study and I have a copy of this consent form and information sheet.
	

	I understand that taking part in this study is voluntary (my choice) and that I may withdraw from the study at any time without this affecting my medical care.
	

	If I decide to withdraw from the study, I agree that the information collected about me up to the point when I withdraw may continue to be used. 
	

	I consent to the research staff collecting and processing my information, including information about my health.
	

	I consent to the research staff giving my contact details to Melon Health if I am assigned to the group that receives the BetaMe programme. 
	

	I consent to the research team getting my HbA1c result from the GP Practice if I have had one taken in the last 3 months.
	

	I consent to my GP or current provider being informed about my participation in the study, of any abnormal blood pressure results obtained during the study and of my HbA1c blood test results.
	

	I understand that if I have any concerns about my diabetes, or general health, I need to discuss these with my GP or primary care provider.
	

	I undertake to inform the research team if I become pregnant during the study.
	

	I understand that my participation in this study is confidential and that no material, which could identify me personally, will be used in any reports on this study.
	

	I know who to contact if I have any questions about the study in general.
	

	I understand my responsibilities as a study participant.
	



Please tick to indicate whether you consent to the following optional study activities, or not 
	If I am in the intervention group, I consent to an audio recording being taken during my first coaching session which the research team will use solely for the purpose of checking the topics covered by the health coaches.
	Yes 
	No 

	I am happy to be contacted by the study team once my involvement in the study is completed to give feedback on this study.
	Yes 
	No 

	I wish to receive a summary of the results from the study.
	Yes 
	No 



Declaration by participant:
I hereby consent to take part in this study.
	Participant’s name:

	Signature:
	Date:


Declaration by member of research team:
I have given a verbal explanation of the research project to the participant, and have answered the participant’s questions about it.  
I believe that the participant understands the study and has given informed consent to participate.
	Researcher’s name:

	Signature:
	Date:
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Now I would like to take your blood pressure.  I am going to measure this three times over the course of this visit (with a minimum 5 minute interval between readings).

Before we take the blood pressure measurement you need to have been sitting quietly for five minutes. You cannot have eaten, drunk or smoked during this time. You will need to sit with your feet flat on the floor and with your back against the back of the chair, and have your left arm straight on the table. 

 Select the cuff size and attach to the respondent’s arm. 

I am now going to inflate the cuff so you will feel some pressure on your arm while this is happening. You should not move or talk during the test and it is important to stay relaxed. 

Do you have any questions before we begin? 

Record the first reading

ABP_1A    		__/__/__    	Systolic blood pressure (mmHG) (range 30-300)

ABP_1B		__/__/__ 	Diastolic blood pressure (mmHG) (range 30-200) 								      Systolic1 must be > than Diastolic1 

Record the second reading 

ABP_2A    		__/__/__    	Systolic blood pressure (mmHG) (range 30-300)

ABP_2B		__/__/__ 	Diastolic blood pressure (mmHG) (range 30-200) 
			          	       Systolic2 must be > than Diastolic2 

	
Record the third reading 

ABP_3A    		__/__/__    	Systolic blood pressure (mmHG) (range 30-300)

ABP_3B		__/__/__ 	Diastolic blood pressure (mmHG) (range 30-200) 							  	     Systolic3 must be > than Diastolic3 

	
I will write your blood pressure results on a measurement card for you to keep.

	Results
	Systolic
	
	Diastolic

	1: Ideal 
	<130
	and
	<80

	2: Raised
	130-169
	or
	80-99

	3: Very raised
	170 or more
	or
	100 or more




Based upon the result of the LOWEST BP reading, inform the patient:

1: “Your blood pressure is within the ideal range.”  

2: “Your blood pressure is a bit high today.” We recommend you discuss these results with your usual doctor or health professional.”   

3: “Your blood pressure is high today.” 

If BP is elevated over 170 systolic, or 100 diastolic, inform the practice nurse if they are around, or if the nurse is not there, tell the patient to contact the practice nurse in the next few days. If the systolic is over 200...DO NOT LET THEM LEAVE without seeing the practice nurse or a GP. 


I am now going to take three measurements from you – height, weight, and waist.  I’m then going to take those measurements again, and if any of the second measures are not close enough to the first ones, I’ll measure you for a third time. While I’m setting up the equipment, could you please remove your shoes and all heavy outer clothing so we can obtain accurate measurements.  Thank you.
[bookmark: _Toc409173583][bookmark: _Toc393896612][bookmark: _Toc8090275][bookmark: _Toc132702338]2. Height
Please stand with your back to the post. Put your feet together and move them back until your heels touch the door. Stand up straight and look straight ahead.

 If head is not in Frankfort Plane say…
Please raise/lower your chin.

Take a deep breath and hold it.  Take measurement and say it aloud.

That’s fine, you can breathe normally now and step away..

Record 1st reading 000.0 (cm) 
[bookmark: _Toc409173584][bookmark: _Toc393896613][bookmark: _Toc8090276][bookmark: _Toc132702339]3. Weight	
Wait until it turns zero.  Please step onto the centre of the scale with your weight on both feet.  Relax [take reading].  Thank you.  You can step off now.

Record 1st reading 000.0 (kg)
[bookmark: _Toc409173585][bookmark: _Toc393896614][bookmark: _Toc8090277][bookmark: _Toc132702340]
4. Waist measure
Notes for research nurse on how to take waist circumference. (References: Waist circumference and waist–hip ratio: report of a WHO expert consultation, Geneva, 8–11, December 2008.)

Waist circumference should be measured at the midpoint between the lower margin of the
least palpable rib and the top of the iliac crest, using a stretch‐resistant tape that provides a
constant 100 g tension. 

The subject should stand with feet close together, arms at the side and body weight evenly distributed, and should wear little clothing. The subject should be relaxed, and the measurements should be taken at the end of a normal expiration. Each measurement should be repeated twice; if the measurements are within 1 cm of one another, the average should be calculated. If the difference between the two measurements exceeds 1 cm, the two measurements should be repeated.


Record 1st reading 000.0 (cm) 
[bookmark: _Toc409173586][bookmark: _Toc393896615][bookmark: _Toc8090278][bookmark: _Toc132702341]5. Second and third readings
I’m now going to repeat all three measures starting with height again. If there is a difference of 1cmof greater between the first and second measures of height and waist circumference, a third measure will be taken. If there I a difference of 0.3kg of greater between the first and second weight measurements, a third measure will be taken. I’m now going to take a third measure of your [height / weight / waist].


[bookmark: _Ref475462847][bookmark: _Toc476232906]Appendix 5: Participant baseline and follow up questionnaire
Part 1: Contact details
**First we are going to collect some information about you. These details will never be stored with your survey answers to ensure that your survey results will always be anonymous. 
(Notes: taken only at entry to the study on an iPad or supplied as a written form if preferred, and completed in the presence of the research nurse. Must have a ‘declined to answer’ and ‘don’t know’ option for every question. Contact details will be rechecked at 4 and 12 months)
	What is your full name?
_______________________________________________________________________________ 
Where do you usually live? 
Street Address____________________________________________________
 Suburb__________________________________________________________
City_____________________________________________________________
What is the best phone number to contact you on? ____________________
Alternative contact phone number___________________
Email_________________________________________ 
When were you born?  __ __ Day/__ __Month/__ __ __ __Year
Are you (tick box)
· Male
· Female
· Gender diverse
Which ethnic group do you belong to? Mark the space or spaces which apply to you.
· New Zealand European
· Māori
· Samoan
· Cook Islands Maori
· Tongan
· Niuean
· Chinese
· Indian
· Other_________________________
Please state: eg Dutch, Japanese, Tokelauan (Another box opens to write in when 'Other' is clicked)




Part 2: Health questionnaire 
**We are now going to ask you some questions about your health.
All of the following questions are asked at entry, 4 month and 12 month reviews)
Smoking 
Have you ever smoked cigarettes or tobacco at all, even just a few puffs?  Please include pipes and cigars.  If asked, this does not include marijuana/cannabis.
1	Yes
2	No [go to comorbid conditions section]
.K	Don’t know [go to comorbid conditions section]
.R	Refused [go to comorbid conditions section]
Have you ever smoked a total of more than 100 cigarettes in your whole life?
1	Yes
2	No [go to comorbid conditions]
.K	Don’t know [go to comorbid conditions section]
.R	Refused [go to comorbid conditions section]

How often do you now smoke?
 If more than one frequency given, code the highest one.

1	You don’t smoke now 
2	At least once a day 
3	At least once a week 
4	At least once a month 
5	Less often than once a month 
.K	Don’t know 
.R	Refused 
Your health and illness 
The following is a list of common health conditions. Please indicate if you have, or have ever had the health condition. 
	Tick if you have (or have ever had)the following health condition(s)

	· Heart disease
· High blood pressure
· Stroke
· Neurological disease e.g. Multiple sclerosis, Parkinsons disease
· Lung disease e.g asthma, COPD, Emphysema
· Ulcer or stomach disease
· Kidney disease
· Liver disease
· Anaemia or blood disease
· Cancer
· Depression or anxiety
· Osteoarthritis, Rheumatoid arthritis or other forms of arthritis
· Obstructive sleep apnoea
· Chronic pain (of greater than 6 months duration)
· Other_____________________________



Healthcare use

**We are now going to ask you a few questions about your recent use of health services.

The next question is about seeing a general practitioner (GP) or family doctor. This can be at your usual medical centre or somewhere else.

How many times did you see a GP in the past 12 months? 

¬¬ _____ times (range 0-99)
.K	Don’t know
.R	Refused

**The next question is about nurses who work at GP clinics and medical centres.  These nurses are sometimes called Practice Nurses or Primary Health Care Nurses. This does not include nurses that may have visited you at home, nurses you may have seen in a hospital, or midwives and dental nurses.

How many times in the past 12 months did you see a Practice Nurse without seeing a GP at the same visit? 

¬¬ _____ times (range 0-99)
.K	Don’t know
.R	Refused

In the past 12 months, how many times did you go to an after-hours medical centre about your own health?  Do not include visits to an emergency department at a public hospital – we will ask about those later.
_____ times (range 0-99)
.K	Don’t know
.R	Refused

**The next few questions in this section are about your use of hospitals over the past 12 months. I’ll begin by asking you about public hospitals.

In the last 12 months, have you yourself used a service at, or been admitted to, a public hospital as a patient?  This could have been for a physical or a mental health condition. 

1	Yes
2	No [go prescribed medications section]
.K	Don’t know [go prescribed medications section]
.R	Refused [go prescribed medications section]

In the last 12 months, at a public hospital, which of the following happened? [Multiple responses possible]

1 You used the emergency department
a. (If yes) _____times 1-99
2 You used an outpatients department 
a. (If yes) _____times 1-99
3 You were admitted for day treatment, but did not stay overnight
a. (If yes) _____times 1-99
4 You were admitted as an inpatient and stayed at least one night 
a. (If yes) _____number of nights stayed in total 1-99

5	None of the above 
.K	Don’t know	
.R	Refuse
Prescribed Medications 
Please list all of the medications that you are currently prescribed by a doctor. (Notes: the research nurse can complete this section if provided with a list of medications)
	Medication name
	Dose
	Frequency (e.g. twice a day, or weekly)

	
	
	

	
	
	

	
	
	


Health measurements
** I am now going to measure your height, weight and blood pressure. 
(Measures taken by research nurses at 0, 4 and 12 months. See Appendix 3 for details of how measures are to be taken, and the number of times to be repeated, up to a maximum of 3) 
	
	Measure 1
	Measure 2
	Measure 3

	Blood pressure
	___systolic
___diastolic
	___systolic
___diastolic
	___systolic
___diastolic

	Weight
	___.__ kg
	___.__ kg
	___.__ kg

	Height
	___ cm
	___ cm
	___ cm

	Waist
	___ cm
	___ cm
	___ cm

	HbA1c
	Date
	Result
	


**I am now going to take a blood sample (or give you a form to take to the lab) to test your diabetes control. We will forward the result of this test to your health provider.
(Notes: HbA1c lab form will be given to patient, or if able to do so, the research nurse will take a blood sample at the time. This will be at no cost to the patient. See appendix 1 for research nurse script for requesting the above measures from the patient from the New Zealand Health Survey (Ministry of Health. 2015. Adult Questionnaire (Year 5) 1 July 2015 – 30 June 2016: New Zealand Health Survey. Wellington: Ministry of Health. Available from: http://www.health.govt.nz/publication/questionnaires-and-content-guide-2014-15-new-zealand-health-survey)
In addition, research nurses will be trained to take the above measures in accordance with guidance provided by the World Health Organization (see Waist circumference and waist–hip ratio: report of a WHO expert consultation, Geneva, 8–11, December 2008. Available from: http://apps.who.int/iris/bitstream/10665/44583/1/9789241501491_eng.pdf)

	**We are now going to ask you some questions about how you are managing your own health, and how you feel it is going. 
Under each heading, please tick the ONE box that best describes your health TODAY.

	MOBILITY
	

	I have no problems in walking about
	

	I have slight problems in walking about
	

	I have moderate problems in walking about
	

	I have severe problems in walking about
	

	I am unable to walk about
	

	SELF-CARE
	

	I have no problems washing or dressing myself
	

	I have slight problems washing or dressing myself
	

	I have moderate problems washing or dressing myself
	

	I have severe problems washing or dressing myself
	

	I am unable to wash or dress myself
	

	USUAL ACTIVITIES (e.g. work, study, housework, family or leisure activities)

	I have no problems doing my usual activities
	

	I have slight problems doing my usual activities
	

	I have moderate problems doing my usual activities
	

	I have severe problems doing my usual activities
	

	I am unable to do my usual activities
	

	PAIN / DISCOMFORT
	

	I have no pain or discomfort
	

	I have slight pain or discomfort
	

	I have moderate pain or discomfort
	

	I have severe pain or discomfort
	

	I have extreme pain or discomfort
	

	ANXIETY / DEPRESSION
	

	I am not anxious or depressed
	

	I am slightly anxious or depressed
	

	I am moderately anxious or depressed
	

	I am severely anxious or depressed
	

	I am extremely anxious or depressed
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	We would like to know how good or bad your health is TODAY.

	This scale is numbered from 0 to 100.

	100 means the best health you can imagine.
0 means the worst health you can imagine.

	Mark an X on the scale to indicate how your health is TODAY.

	Now, please write the number you marked on the scale in the box below.


The best health you can imagine
YOUR HEALTH TODAY =

 







The worst health you can imagine

Looking after yourself
Below are some statements that people sometimes make when they talk about their health. Please show how much you agree or disagree with each statement by choosing your answer. Your answers should be what is true for you and not just what you think the doctor wants you to say. This information will not be shared with your doctor, and no personally identifiable information will be shared with anyone.
PARTNERS IN HEALTH SCALE
Please circle the number that most closely fits for you
1. Overall, what I know about my health condition(s) is:
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Very little
	
	
	Something
	
	
	A lot


2. Overall, what I know about my treatment, including medications of my health condition(s) is:
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Very little
	
	
	Something
	
	
	A lot


3. I take medications or carry out the treatments asked by my doctor or health worker:
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Never
	
	
	Sometimes
	
	
	Always


4. I share in decisions made about my health condition(s) with my doctor or health worker:
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Never
	
	
	Sometimes
	
	
	Always


5. I am able to deal with health professionals to get the services I need that fit with my culture, values and beliefs:
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Never
	
	
	Sometimes
	
	
	Always


6. I attend appointments as asked by my doctor or health worker:
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Never
	
	
	Sometimes
	
	
	Always


7. I keep track of my symptoms and early warning signs (e.g. blood sugar levels, peak flow, weight, shortness of breath, pain, sleep problems, mood):
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Never
	
	
	Sometimes
	
	
	Always


8. I take action when my early warning signs and symptoms get worse:
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Never
	
	
	Sometimes
	
	
	Always


9. I manage the effect of my health condition(s) on my physical activity (i.e. walking, household tasks):
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Never
	
	
	Sometimes
	
	
	Always


10. I manage the effect of my health condition(s) on how I feel (i.e. my emotions and spiritual wellbeing):
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Not very well
	
	
	Fairly Well
	
	
	Very Well


11. I manage the effect of my health condition(s) on my social life (i.e. how I mix with other people):
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Not very well
	
	
	Fairly Well
	
	
	Very Well


12. Overall, I manage to live a healthy life (e.g. no smoking, moderate alcohol, healthy food, regular physical activity, manage stress):
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Not very well
	
	
	Fairly Well
	
	
	Very Well





Self-Care Activities
The questions below ask you about your self-care activities during the past 7 days. If you were sick during the past 7 days, please think back to the last 7 days that you were not sick.
Diet
On how many of the last seven days did you eat a healthy balanced diet?
0	 1	 2	 3	 4	 5	 6	 7
Exercise
On how many of the last seven days did you participate in at least 30 minutes of physical activity? (Total minutes of continuous activity, including walking).
0	 1	 2	 3	 4	 5	 6	 7
On how many of the last seven days did you participate in a specific exercise session (such as swimming, walking, biking) other than what you do around the house or as part of your work?
0	 1	 2	 3	 4	 5	 6	 7
Medications
On how many days of the last seven days did you remember to take all of your prescribed medications?
0	 1	 2	 3	 4	 5	 6	 7
Smoking 
Have you smoked a cigarette - even one puff - during the past seven days?
0 No
1 Yes
If yes, how many cigarettes did you smoke on an average day?
Number of cigarettes: _________
Have you made any quit attempts in the last (4 or 12) months? 
This question is only asked at 4 and 12 months.
Blood Sugar Testing
Has your health provider recommended that you test your blood sugar at home? 
Yes continue /No (go to foot care)
How many times per week has your health provider recommended you test your blood sugar?
Less than once a week	Once a week	 A few times a week	 Daily	 Multiple times a day
On how many of the last seven days, did you test your blood sugar? 
0	 1	 2	 3	 4	 5	 6	 7
Foot Care
Has your health provider recommended that you regularly check your feet? 
Yes /No (go to medications) 
On how many of the last seven days, did you check your feet (to make sure they look healthy and normal)? 
0	 1	 2	 3	 4	 5	 6	 7


The diabetes distress screening scale 

Living with diabetes or prediabetes can sometimes be tough. There may be some problems and hassles concerning diabetes and prediabetes and these can vary greatly in severity. Problems may range from minor life hassles to major life difficulties. Listed below are 2 potential problem areas that people with diabetes may experience. Consider the degree to which each of the 17 items may have distressed or bothered you DURING THE PAST MONTH and circle the appropriate number. 

Please note we are asking you to indicate the degree to which each item may be bothering you in your life, not whether the problem is merely true for you. If you feel that a particular item is not a bother or a problem for you, you would circle “1”. If it is very bothersome to you, you might circle “6”.
	
	
	A slight problem
	A moderate problem
	A somewhat serious problem
	A serious problem
	A very serious problem

	1. Feeling overwhelmed by the demands of living with diabetes or prediabetes
	
1
	
2
	
3
	
4
	
5
	
6

	2. Feeling that I am often failing with my diabetes or prediabetes routine
	
1
	
2
	
3
	
4
	
5
	
6



(If participants score less than three on each of the above measures)

** Thank you for completing this questionnaire. 

If participants score 3 or greater for either of the above two items they go on to complete the following 17 questions.

	
	Not a problem
	A slight problem
	A moderate problem
	A somewhat serious problem
	A serious problem
	A very serious problem

	1. Feeling that diabetes or prediabetes is taking up too much of my mental and physical energy every day.
	
1
	
2
	
3
	
4
	
5
	
6

	2. Feeling that my doctor doesn’t know enough about my diabetes or prediabetes and its care.
	
1
	
2
	
3
	
4
	
5
	
6

	3. Feeling angry, scared, and/or depressed when I think about living with diabetes or prediabetes
	
1
	
2
	
3
	
4
	
5
	
6

	4. Feeling that my doctor doesn’t give me clear enough directions on how to manage my diabetes or prediabetes.
	
1
	
2
	
3
	
4
	
5
	
6

	5. Feeling that I am not testing my blood sugars often enough.
	
1
	
2
	
3
	
4
	
5
	
6

	6. Feeling that I an often failing with my diabetes or prediabetes routine.
	
1
	
2
	
3
	
4
	
5
	
6

	7. Feeling that friends or family are not supportive enough of my self-care efforts (e.g. planning activities that conflict with my schedule, encouraging me to eat the “wrong” foods).
	
1
	
2
	
3
	
4
	
5
	
6

	8. Feeling that diabetes or prediabetes controls my life.
	
1
	
2
	
3
	
4
	
5
	
6

	9. Feeling that my doctor doesn’t take my concerns seriously enough.
	
1
	
2
	
3
	
4
	
5
	
6

	10. Not feeling confident in my day-to-day ability to manage my diabetes or prediabetes.
	
1
	
2
	
3
	
4
	
5
	
6

	11. Feeling that I will end up with long-term complications no matter what I do.
	
1
	
2
	
3
	
4
	
5
	
6

	12. Feeling that I am not sticking closely enough to a good meal plan.
	
1
	
2
	
3
	
4
	
5
	
6

	13. Feeling that friends or family don’t appreciate how difficult living with diabetes or prediabetes can be.
	
1
	
2
	
3
	
4
	
5
	
6

	14. Feeling overwhelmed by living with the demands of living with diabetes or prediabetes.
	
1
	
2
	
3
	
4
	
5
	
6

	15. Feeling that  I don’t have a doctor that I can see regularly enough about my diabetes or prediabetes.
	
1
	
2
	
3
	
4
	
5
	
6

	16. Not feeling motivated to keep up my diabetes or prediabetes self-management.
	
1
	
2
	
3
	
4
	
5
	
6

	17. Feeling that friends or family don’t give me the emotional support that I would like.
	
1
	
2
	
3
	
4
	
5
	
6



** Thank you for completing this questionnaire.



[bookmark: _Toc476232907][image: Consort-Logo-Graphic-30-12-071]Appendix 6: CONSORT 2010 checklist of information to include when reporting a randomised trial*

	Section/Topic
	Item No
	Checklist item
	Reported on page No

	Title and abstract

	
	1a
	Identification as a randomised trial in the title
	

	
	1b
	Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts)
	

	Introduction

	Background and objectives
	2a
	Scientific background and explanation of rationale
	

	
	2b
	Specific objectives or hypotheses
	

	Methods

	Trial design
	3a
	Description of trial design (such as parallel, factorial) including allocation ratio
	

	
	3b
	Important changes to methods after trial commencement (such as eligibility criteria), with reasons
	

	Participants
	4a
	Eligibility criteria for participants
	

	
	4b
	Settings and locations where the data were collected
	

	Interventions
	5
	The interventions for each group with sufficient details to allow replication, including how and when they were actually administered
	

	Outcomes
	6a
	Completely defined pre-specified primary and secondary outcome measures, including how and when they were assessed
	

	
	6b
	Any changes to trial outcomes after the trial commenced, with reasons
	

	Sample size
	7a
	How sample size was determined
	

	
	7b
	When applicable, explanation of any interim analyses and stopping guidelines
	

	Randomisation:
	
	
	

	 Sequence generation
	8a
	Method used to generate the random allocation sequence
	

	
	8b
	Type of randomisation; details of any restriction (such as blocking and block size)
	

	 Allocation concealment mechanism
	9
	Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), describing any steps taken to conceal the sequence until interventions were assigned
	

	 Implementation
	10
	Who generated the random allocation sequence, who enrolled participants, and who assigned participants to interventions
	

	Blinding
	11a
	If done, who was blinded after assignment to interventions (for example, participants, care providers, those assessing outcomes) and how
	

	
	11b
	If relevant, description of the similarity of interventions
	

	Statistical methods
	12a
	Statistical methods used to compare groups for primary and secondary outcomes
	

	
	12b
	Methods for additional analyses, such as subgroup analyses and adjusted analyses
	

	Results

	Participant flow (a diagram is strongly recommended)
	13a
	For each group, the numbers of participants who were randomly assigned, received intended treatment, and were analysed for the primary outcome
	

	
	13b
	For each group, losses and exclusions after randomisation, together with reasons
	

	Recruitment
	14a
	Dates defining the periods of recruitment and follow-up
	

	
	14b
	Why the trial ended or was stopped
	

	Baseline data
	15
	A table showing baseline demographic and clinical characteristics for each group
	

	Numbers analysed
	16
	For each group, number of participants (denominator) included in each analysis and whether the analysis was by original assigned groups
	

	Outcomes and estimation
	17a
	For each primary and secondary outcome, results for each group, and the estimated effect size and its precision (such as 95% confidence interval)
	

	
	17b
	For binary outcomes, presentation of both absolute and relative effect sizes is recommended
	

	Ancillary analyses
	18
	Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing pre-specified from exploratory
	

	Harms
	19
	All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)
	

	Discussion

	Limitations
	20
	Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses
	

	Generalisability
	21
	Generalisability (external validity, applicability) of the trial findings
	

	Interpretation
	22
	Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence
	

	Other information
	

	Registration
	23
	Registration number and name of trial registry
	

	Protocol
	24
	Where the full trial protocol can be accessed, if available
	

	Funding
	25
	Sources of funding and other support (such as supply of drugs), role of funders
	





[bookmark: _Toc476232908]Appendix 7: mHealth evidence reporting and assessment (mERA) guidelines, including mHealth essential criteria88
	Criteria
	Item no
	Notes
	Page no where item is reported

	Infrastructure (population level)
	1
	Clearly presents the availability of infrastructure to support technology operations in the study location. This refers to physical infrastructure such as electricity, access to power, connectivity etc. in the local context. Reporting X% network coverage rate in the country is insufficient if the study is not being conducted at the country level
	

	Technology
platform
	2
	Describes and provides justification for the technology architecture. This includes a description of software and hardware and details of any modifications made to publicly available software
	

	Interoperability/Health information systems (HIS) context
	3
	Describes how mHealth intervention can integrate into existing health information systems. Refers to whether the potential of technical and structural integration into existing HIS or programme has been described irrespective of whether such integration has been achieved by the existing system
	

	Intervention delivery
	4
	The delivery of the mHealth intervention is clearly described. This should include frequency of mobile communication, mode of delivery of intervention (that is, SMS, face to face, interactive voice response), timing and duration over which delivery occurred
	

	Intervention content
	5
	Details of the content of the intervention are described. Source and any modifications of the intervention content is described
	

	Usability/content testing
	6
	Describe formative research and/or content and/or usability testing with target group(s) clearly identified, as appropriate
	

	User feedback
	7
	Describes user feedback about the intervention or user satisfaction with the intervention. User feedback could include user opinions about content or user interface, their perceptions about usability, access, connectivity, etc
	

	Access of individual participants
	8
	Mentions barriers or facilitators to the adoption of the intervention among study participants. Relates to individual-level structural, economic and social barriers or facilitators to access such as affordability, and other factors that may limit a user’s ability to adopt the intervention
	

	Cost assessment
	9
	Presents basic costs assessment of the mHealth intervention from varying perspectives. This criterion broadly refers to the reporting of some cost considerations for the mHealth intervention in lieu of a full economic analysis. If a formal economic evaluation has been undertaken, it should be mentioned with appropriate references. Separate reporting criterion are available to guide economic reporting
	

	Adoption inputs/ programme entry
	10
	Describes how people are informed about the programme including training, if relevant. Includes description of promotional activities and/or training required to implement the mHealth solution among the user population of interest
	

	Limitations for delivery at scale
	11
	Clearly presents mHealth solution limitations for delivery at scale
	

	Contextual adaptability
	12
	Describes the adaptation, or not, of the solution to a different language, different population or context. Any tailoring or modification of the intervention that resulted from pilot testing/usability assessment is described
	

	Replicability
	13
	Detailed intervention to support replicability. Clearly presents the source code/screenshots/ flowcharts of the algorithms or examples of messages to support replicability of the mHealth solution in another setting
	

	Data security
	14
	Describes the data security procedures/ confidentiality protocols
	

	Compliance with national guidelines or regulatory statutes
	15
	Mechanism used to assure that content or other guidance/information provided by the intervention is in alignment with existing national/regulatory guidelines and is described
	

	Fidelity of the intervention
	16
	Was the intervention delivered as planned? Describe the strategies employed to assess the fidelity of the intervention. This may include assessment of participant engagement, use of backend data to track message delivery and other technological challenges in the delivery of the intervention
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PRACTICE IDENTIFICATION: Practices identified by the PHO using Otago University criteria.
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