Modifiable risk factors in congenital heart disease: Education, transition, digital health and choice architecture
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Patients with congenital heart disease (CHD) have benefited enormously from advances in specialist care over recent decades. However, health behaviours have received relatively little attention despite the significant impact a healthy lifestyle can have on the prognosis and quality of life of this ageing population. In this issue of the European Journal of Preventive Cardiology, Holbein et al. describe the self-reported health behaviours of a large sample of over 4,000 adults with CHD from 15 countries. The findings are somewhat disconcerting considering that these are mostly patients under regular follow-up in CHD centres, who meet health professionals regularly throughout their lives. A significant proportion (≥10%) admit to binge drinking and/or smoking, while more than 1 in 20 use recreational drugs. Moreover, despite the emphasis placed during clinic appointments on dental hygiene, aimed at minimising the risk of infective endocarditis, over a quarter of patients fail to see their dentist annually and almost one third brush their teeth less than twice daily. Finally, despite moving away from exercise restriction for most CHD patients, fewer than half participate in sports. The results of this study can be interpreted as our failure as healthcare providers to educate patients and encourage behaviour associated with a healthy lifestyle. 
CHD services should endeavour to provide education appropriate for each individual, based on their age, gender and level of education. This takes time and effort, getting to know our patients as individuals, with their needs, desires and expectations. Moreover, a system is required that targets patients who are more likely to exhibit at-risk behaviours, providing them with sufficient information and stimuli to maximise engagement1. As the number of adults with CHD continues to expand and adult CHD specialists remain in short supply, a formula that achieves education for all patients is yet to be found.
Transition services are well-placed for providing education for young people with CHD on topics that have only be discussed with their parents and peers up to this point. Transition describes the structured passage of an adolescent patient with chronic disease from paediatric to adult care services2. The transition model is designed to “front-load” learning, ensuring a good level of health literacy and acting as a catalyst for life-long, positive health habits, healthcare engagement, and continuous learning in adulthood. The process holds patient education at its core, but also engages families, carers, non-CHD specialists and other health care providers. A transition care plan is formulated, and patients are encouraged to take responsibility for their health and establish positive health behaviours in various domains (e.g., diet, exercise and dental hygiene). The transition “curriculum” also covers individualised exercise prescription based on a patient’s medical and surgical history, and the haemodynamic load of a given exercise3. While the value of a structured transition is well recognised, few centres around the world have developed robust transition services and the ideal transition model for universal coverage still eludes us.  
Education is an ongoing process. We must find ways to engage our patients outside of the healthcare environment. Digital platforms have a role to play in this setting.4 The vast majority of people have a smartphone, and many carry wearable and sensor-based technologies for personal use. In one study on adolescents with CHD, investigators identified significant interest in a tailored mobile application containing answers to specific educational questions, a CHD blog forum, a mentorship platform, a question-and-answer space, and a checklist to facilitate transition5. Modern mobile health (“mHealth”) applications can transmit real-time biometric data to practitioners, to facilitate shared decision making and better direction of health resources to areas of greatest need. mHealth applications have already been used to promote positive health behaviours in cardiac patients, for example mobile text messages for smoking cessation, applications to increase medication adherence, and virtual interactive sessions aimed at weight loss6. We need to work with patient associations and regulators to address obvious ethical and privacy concerns, and overcome the multiple barriers outlined in a recent position paper by the European Society of Cardiology e-Cardiology Working Group7, in order to be able to take advantage of the huge potential modern technology provides. 
Even when armed with all the relevant information, people do not always make healthy choices. Cardiologists and CHD specialists are often painfully aware of this fact, e.g. when a high body mass index increases the risk of an intervention, or a patient with poor dental hygiene presents with infective endocarditis. The admission that people are not always “rational” and may make decisions biased by their emotions, identity or social surroundings rather than by carefully balancing risks and rewards, forms the basis of behavioural economic theory. Behavioural economics leverages psychological insights to influence behaviour through “nudges”, i.e. small changes in context that can influence the choices an individual makes8. Rather than imposing restrictions or penalties, nudges can encourage individuals to make healthier decisions without curtailing their liberty, making the healthy decision the “easier choice”. Cardiologists and other healthcare providers are rarely encouraged to consider their role through this lens, even though we influence the context in which our patients make decisions on a daily basis: we are decision or choice “architects”. Health policy makers and managers have been quicker to adopt this mantle, also thanks to the cost-saving element of many of these nudges9. Indeed, patient coming to clinic receive several healthcare-orientated nudges prior to meeting the doctor or nurse, including a text-reminder to attend their clinic appointment, the “stop the spread of germs” sign at the hospital’s entrance by the hand disinfectant dispenser, the placement of healthy snacks in the most visible locations in the hospital canteen etc.. Healthcare professionals also need to develop a working understanding of the psychological biases that underpin human behaviour, and that are active during patient contacts. An awareness of these biases can act as the catalyst for targeted discussion and information sharing to encourage healthy behaviour. For example, patients can be encouraged to change their behaviour when shown that their peers behave differently (social norm feedback)10. 
Another example of a cognitive bias at play in clinical practice is the fact that people are more likely to take the default option when given a choice. This is the basis of the “opt-out” versus “opt-in” systems for organ donation. Automatic enrolment in a structured transition program is a much more powerful “nudge” than just offering support and education to adolescents during the transition period. The default option must create a positive choice environment for our patients, where regular follow-up, open communication, encouragement of positive health behaviours and reinforcement of the doctor-patient relationship is the norm. 
Lifelong patient education, starting with a structured transition programme, and followed by frequent repetition throughout adulthood, the use of technology-based innovations and thoughtful choice environments, can inspire and empower our patients to make positive health choices (Figure 1). Combining behavioural economic theory and “nudges” with education and digital health innovations can revolutionise the way we interact with our patients, although such strategies are still developing. As technological advancements continue to influence our practice and the way we interact with our patients, we will do well to remember this golden rule: An educated patient is a safe patient.
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Figure 1 legend
Factors affecting health behaviours in patients with adult congenital heart disease.
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