Multimedia Appendix 3
Overview of theoretical frameworks and specific applications to chatbots and diabetes

The Behavior Change Wheel (BCW)[1] provides a structured approach to behavioural interventions. The core of the Behavior Change Wheel is a model of human behaviour, the COM-B. It views human behaviour (B) as the result of the interaction of physical and psychological capacities (C), opportunities provided by the physical and social environment (O), and reflection and motivation (M). The BCW categorises the content and components of behavioural interventions into nine intervention functions (IFs): constraints, environmental restructuring, modelling, enabling, training, coercion, incentives, persuasion and education[2]. 
Two studies[2,3]used the Behavior Change Wheel as a theoretical framework to explore the usability of intelligent virtual assistants in promoting behaviour change, self-care and medication adherence in elderly patients with type 2 diabetes. The researchers derived behavior change techniques (BCTs) for improving medication adherence based on BCW in three stages. Stage 1: Understanding the Behavior. Researchers address this stage by reviewing the evidence on medication adherence and its determinants, including barriers and facilitators to medication use. The researchers then mapped these determinants to COM-B and identified key factors that have a greater impact on behavior change. Stage 2: Identifying Intervention Functions. The same IF can be linked to different COM-B domains. The IFs most likely to influence behavior change are 1) affordability, 2) utility, 3) effectiveness and cost-effectiveness, 4) acceptability, 5) side effects/safety, and 6) equity. Stage 3: Stage 3: Identifying Behavior Change Techniques. BCTs are known as the effective components of interventions. BCTs include a total of 93 techniques, such as education, training, and persuasion. The researchers analyzed to determine the most common BCTs under each IF and effective interventions for medication adherence.
Self-determination theory (SDT) is a broad meta-theory of motivation. Central to the theory is the distinction between autonomous motivation (intrinsic motivation) and controlled motivation (external motivation)[4]. Autonomous motivation is the motivation to pursue a goal or take action when a person has sufficient will and through a self-approved choice[5]. In contrast, controlled motivation refers to a passive action taken as a result of some form of pressure, whether external pressure from others or internal pressure from the individual. It has been shown that more autonomous motivation, as opposed to controlled motivation, is not only associated with a variety of positive outcomes, but is critical to those positive outcomes. A study [5] linked behaviour change techniques to self-determination theory to provide theoretical support for the design of studies using anthropomorphic conversation agents to promote physical activity in older adults with type 2 diabetes. The researcher is committed to increasing autonomous motivation in patients and improving physical activity in people with diabetes by meeting the three basic psychological needs of human autonomy, relatedness, and competence, ultimately achieving optimal intervention outcomes, psychological health, and well-being.
An interactive anthropomorphic conversation agent——Laura[6,7]guides users through dialogue scripts and algorithms designed by applying behaviour change theory and technology. These include transtheoretical models[8], social cognitive theory[9], gamification[10] and concepts from chronic disease self-management education[11]. The transtheoretical model of behaviour change[8] is considered a useful framework for helping people with diabetes to change their behaviour[12]. This model describes five stages of change that individuals go through when changing their behaviour: pre-contemplation, contemplation, preparation, action and maintenance[13]. Therefore, the transtheoretical model can provide a staged intervention programme. One study found that stage-matched intervention programmes were more effective than non-stage-matched intervention programmes because they addressed the needs of all individuals at different stages of change. Therefore, matching intervention strategies to patients' stages of change can increase the likelihood of regular participation in a diabetes intervention programme and prevent patients from dropping out[14]. 
Social Cognitive Theory(SCT) is one of the most commonly used models and theories to improve self-management behaviour in patients with chronic conditions[15]. SCT theory suggests that self-management education in diabetes and pre-diabetes patients is in a dynamic state of change as it interacts with personal and environmental factors. Among the behavioral factors are motivation, level of effort, progress, efficiency and adherence to self-management education. The more motivated a patient is, the more likely they are to put in more effort and the more efficient they are at self-management education. A patient's self-efficacy is his or her internal confidence in overcoming various barriers to adherence to self-management education. Positive outcome expectations are manifested in the conviction that self-management education facilitates glycemic control. Patients attribute success to their own abilities, efforts, choices, and use of strategies that contribute to self-management education. Patients with strong self-assessment and regulation skills promote self-management education by analyzing available resources (space, equipment, etc.) and their own strengths (ability, knowledge, and experience, etc.), selecting appropriate types of self-management education, setting quantifiable, easy-to-difficult goals, developing a specific plan, and continually adjusting the plan. Environmental factors include role modeling, guidance and social feedback. Role modeling by close friends, guidance from professionals, support and appreciation from family and friends, and equipment, and knowledge are conducive to patients' adherence to self-management. Behavioral factors, environmental factors, patient attributions, self-assessment, and regulation work together to influence patients' self-efficacy and outcome expectations, affecting thinking patterns, motivation, and affective responses to self-management education for patients with diabetes, and consequently, the choice to begin, persist in or stop self-management.
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