Additional File 1
Development of Temple Street w82go healthy lifestyles programme

introduction

As childhood obesity in Ireland rises,[1] a slew of childhood health disorders are presenting to our healthcare facilities. The negative impact of obesity on the developing child’s health includes respiratory, cardiovascular, musculoskeletal, and metabolic effects.[2] The development of pediatric obesity is associated with a number of environmental, genetic, and medical conditions.[3,4] However, the vast majority of childhood obesity is exogenous in nature and is more appropriately conceptualized as a ‘lifestyle disease’ with a variety of environmental determinants.[5]

objective
In response to the serious issue of childhood obesity, the Temple Street W82GO Healthy Lifestyles Treatment Service (W82GO) was developed. The following describes how the service was designed based on an intervention mapping approach.[6]
INTERVENTIONS
Needs Assessment

 Identifying the problem

In Ireland, up to 19% of children are overweight and up to 7% are obese.[7] Increasing childhood obesity has in turn increased the number of children presenting with associated co-morbidities.[8-12] Obesity related co-morbidities represent a serious challenge to the child, the family, the healthcare system, and the community at large. As a child who is obese has a high probability of becoming an obese adult, intervention should begin in childhood.

Identifying a solution
There is sufficient evidence to justify well-targeted treatment of children with obesity[13] and meta-analyses indicate that treatment interventions can produce significant and clinically meaningful reductions in obesity.[13] Positive persistent results may be obtained with treatment programmes which are family-based and combine cognitive-behavioral, nutrition and physical activity strategies in a lifestyle centered approach .[14] Prior the the development of W82GO, no such treatment option was available in Irish primary or secondary care settings. W82GO is a multidisciplinary service with input from a pediatrician; a dietitian; a physiotherapist, a nurse and a pediatric clinical psychologist. Children who have a Body Mass Index (BMI) ≥98th percentile can be referred for treatment. The W82GO service has been modeled on best practice recommendations,[14] and the primary intervention goal is a reduction in BMI SDS.
Formulation of change objectives
In keeping with best practice evidence, the overall aim of the intervention is to enable permanent change in a child’s eating habits and level of physical activity.[14] Thus, the focus of treatment is not only on reducing obesity, but also rather on the behavioral and attitudinal changes needed to establish and maintain a healthy lifestyle. Such lifestyle changes are determined by a number of performance objectives (e.g. such as a reduction of excessive consumption of energy dense foods).
The behaviors and attitudes of the family in relation to health promotion are identified during a thorough assessment and specific tailored change objectives are developed (Table 1). In order to achieve change in these variables a number of sub-behaviors are promoted such as self monitoring by the child and parent/s, self management, goal setting and problem solving. At every opportunity the service aims to empower the family to recognise behaviors that could be changed and encourages development of the skills required to make and sustain such changes.  

Table 1

	Behaviour and attitudinal change

	Behavioural Change Objectives

	Increase knowledge and understanding of the benefits of a healthy lifestyle

	Encourage familial, parental and child attitudes and motivation around change

	Promote  health literacy (e.g. beliefs around behaviour and associated health

	Improve eating behaviour of the family and child

	Increase level of physical activity (within school and at home with family and friends)

	Facilitate personal skills (e.g. self care and cooking skills)

	Promote the physical and emotional health of the child

	Improve general parenting skills

	Increase problem solving skills

	Improve communication within the family

	Raise children’s awareness of and ability to deal with teasing and bullying

	Increase children’s self esteem

	Promote quality of life

	Optimize the sleep routine of family


Methods and practical strategies to reach objectives
Initial Referral

W82GO is grounded in behavioral change theory (transtheoretical model and social cognitive theory). The transtheoretical model is incorporated from the initial contact, when the service is described and the family’s level of interest is assessed. In line with other areas of obesity treatment,[15] the rate of non-attendance at initial appointment is high (25%) which may indicate the proportion of families at a less active phase of the change process.[16] Attempts are made at this point to increase engagement and move families along the cycle of change by providing both verbal and written information on the service.

Holistic Assessment
An initial screening appointment provides an opportunity to get to know the family, build trust, and screen for underlying medical conditions. Assessment by the MDT provides an opportunity to determine health literacy, health-beliefs and the physical and environmental variables that may act as barriers to change. Outcome measures taken during assessment are described in Table 2.

Participatory Development
The service has evolved based on strategies identified as effective in the literature[13] and incorporating feedback from parents and children attending the service. Participants are referred mainly from the local hospital catchment area, which is described as an area of high-to extreme disadvantage and deprivation.[17] As such the intervention has been developed to be culturally and socioeconomically sensitive. In order to facilitate differing family situations and dynamics the service offers both individual and group-based treatment. 

Promoting Change via the social network

Based on social cognitive theory W82GO makes use of social influence to encourage lifestyle change via a supportive network of clinicians, family, and friends. The impact of the social network is maximized, by establishing the change process, as a social norm within the group. This is done through weekly goal review, whereby each family reports the goals they have worked on for the previous week and receives encouragement and praise from facilitators and fellow group members. During the games sessions the group is facilitated to work together and to encourage each other. In addition, during practical sessions observational learning is promoted such that families observe one-another’s changes and methods for managing problems that may arise (e.g. how parents manage adolescents resistant to changes within the home).
Family Involvement

Lifestyle change can be usefully understood as an active process involving the entire family. Parents are vital in reducing negative stimuli and increasing positive stimuli within the home and encouraging and reinforcing positive behaviors. Evidence suggests that family-based programmes, where parents take primary responsibility and act as agents for change are likely to be successful for managing childhood obesity.[18] Parental involvement in W82GO ensures that parents can function as models of positive lifestyle change and can reinforce positive eating and activity behavior through the use of rewards. Parents are encouraged to think creatively about their use of rewards and to identify non-monetary, non-food rewards (e.g. quality family time such as a family outing to a park). Family dynamics can also play an important role, as dual households (where parents are divorced or grandparents play a significant carer role) can lead to a lack of consistency in the support of healthy choices.

In addition to parental behaviors that relate directly to eating and physical activity, the service incorporates more general family interventions such as parenting skills and strategies to improve family communication. Evidence suggests that pediatric obesity programmes incorporating a broader family focus are successful.[19]

Self-efficacy
Self-efficacy is promoted through the successful achievement of small goals at each stage of the intervention. Self-efficacy is promoted in practical exercise based and nutrition-related sessions, such as trips to the supermarket to develop participant’s skills in making healthy food choices. Situation specific self-efficacy is also promoted e.g. helping parents plan how to limit access to treats during festive occasions. 
Table 2

	Assessment

	Physical Measures

	Anthropometric variables
	Height (cm), Weight (Kg), Waist Circumference

	Obesity Classifications
	BMI, BMI percentile and BMI SDS

	Laboratory Tests
	Fasting glucose, insulin, cholesterol (total, HDL and LDL); triglycerides; AST; ALT; HbA1c)

	Cardiovascular variables
	Blood Pressure, Heart rate, Oxygen Saturations,

	Cardiorespiratory fitness
	6MWT and/or Modified Balk Treadmill Test with  

heart rate  monitoring and rating of perceived exhaustion



	Musculoskeletal Screen
	Range of motion, pain, bony alignment, posture, 

flexibility, strength, gait and balance.



	Lifestyle Measures
	

	Physical Activity Level:
	Accelerometry (RT3) and questionnaire (MAQA/PAQ-C)

	Quality of Life Level:
	PedsQL

	Dietary

	Assessment and measures

	Sleep


	Sleep Disturbances Scale for Children

	Psychosocial Measures
	

	Social, Behavioural and Emotional functioning
	Child Behaviour Checklist

	Self concept: 

	The Piers Harris Questionnaire

	Eating Habits:

	Dutch Eating Behaviour Questionnaire.


Communication

From point of referral to point of discharge the service aims to utilise optimal communication techniques. All service materials are written in clear and age-appropriate language and where possible a variety of media are used during education and practical sessions to reinforce learning. Throughout contact with the families motivational interviewing techniques are employed in order to facilitate a supportive atmosphere.[20]
Goal Setting

During the screening stage, families are encouraged to identify appropriate long-term objectives and to translate these into specific and achievable short-term goals. This helps to prepare the family for change based on their individual needs and wants. While engaged in treatment, the families are encouraged to continue with regular goal setting (e.g. through weekly goal review for families attending the group intervention). W82GO incorporates specific training in goal setting, managing barriers to change, and relapse prevention. Goals are based around the positive health behaviors that are promoted in the education and practical sessions and parents are taught skills needed to implement goals (e.g. steps needed to establish a healthy sleep routine).

Programme development

Treatment Components

 Physiotherapy: Low levels of physical activity during childhood have been associated with morbidity and mortality in adulthood.[21] The physiotherapy component of the service focuses on accurate physical assessment (Table 2). Physical activity can benefit children who are obese by increasing their lean body mass, increasing energy expenditure, and improving their metabolic and psychological profiles.[22] Independent of any effect on weight, the above changes justify the promotion of physical activity in children. Physiotherapy assessment evaluates global fitness in order to identify structural impairments which may limit time spent in the activity required for weight maintenance.[8] In addition, the barriers to physical activity are discussed and can assist with group goal setting around common obstacles. Where physical impairments are identified, a treatment plan is agreed. Treatment incorporates supervised exercise sessions which aim to establish movement and exercise as an enjoyable and rewarding experience for the children involved. Exercise sessions are fun, are tailored to the ability and preferences of the participants and aim to preserve lean mass; increase aerobic activity; and improve motor skill in a safe and secure environment. Exercise recommendations are specific to the individual child and incorporate both weight bearing and non-weight bearing activity depending on severity of obesity. Successful physical training becomes an important component in the process of enhancing the self-esteem of participants.[23] During the programme the attitudes of the child’s parents towards physical activity are also addressed and all members of the family are encouraged to partake in physical activity together (e.g. family outings). 

In addition to the promotion of physical activity, sedentary pursuits are also discouraged. Television viewing and screen time have been directly related to the degree of obesity in childhood.[24] Similarly, given the impact of sleep on child health,[25]  W82GO manages sleep difficulties as recommended.[26,27] 

Nutrition Component: The increasing prevalence of obesity is likely related to changes in nutritional intake and decreasing children’s energy intake may be sufficient to reduce obesity.[28] W82GO aims to educate families about healthy eating and balancing energy intake with expenditure in the pursuit of optimal health and growth. Educational and practical sessions aim to increase the family’s awareness of healthy eating, appropriate portion sizes and swapping high energy-dense foods for more healthy and nutritious options. A main focus is on limiting energy-dense foods with low nutrient value such as sugary drinks.[29] Similarly, increased intake of fibrous foods which offer greater satiety is encouraged,[30] and excessive fat intake may contribute to weight gain and is discouraged.[31] 
Eating behavior: The National Children’s food survey[32] indicated that 89% of all meals and snacks eaten by Irish school-children are eaten at home. As energy intake from restaurants and fast food outlets can be high,[33] the home environment has a critical influence on the dietary behavior of children. Parents play a direct role in children’s eating patterns through their behaviors, attitudes and feeding styles and W82GO encourages parents and children to improve their culinary skills in order to prepare healthy meals. In addition, the service promotes behaviors such as eating together at the table, the preparation of one family meal (rather than a variety of meals for each family member); regular meal-times; the avoidance of using food as a reward for good behavior; adequate chewing of each mouthful of food; and the promotion of adequate hydration to avoid excessive thirst in children (which may be interpreted as hunger). Similarly, the family learns to prepare meals of recommended portion sizes and learn techniques to avoid the over-consumption of energy-dense nutrient-low foods. Finally, W82GO assesses and provides support for children with binge-eating disorders.

Psychological Component: Although education on diet and activity are the core components of obesity treatment, educating children about these two aspects of healthy lifestyle is rarely sufficient to produce the necessary behavior change. In order to enhance behavior change, strategies and techniques from the field of behavioral psychology and cognitive behavioral therapy have been applied to the area of obesity.[34] W82GO incorporates specific behavioral and cognitive behavioral strategies in order to facilitate behavior change among participating families. These strategies include: stimulus control, self-monitoring, reinforcement, modeling, self-instructional training, and problem solving. For example, structured problem-solving strategies are encouraged whereby parents identify barriers to healthy behaviors and support each other in identifying a range of solutions to these barriers.

W82GO also aims to address the psychosocial issues that are associated with obesity (higher rates of psychological difficulties, in particular social difficulties, and lower self-esteem.[35,36] W82GO aims to enhance children’s resilience, psychological health, and self-esteem through direct input (information sessions and practical activities for participants to enhance their self esteem and teach appropriate strategies for managing teasing and bullying),[37-39] as well as indirect intervention, such as teaching strategies to enhance family communication and parenting skills. 
Treatment Phases

Following assessment families are invited to attend the intensive phase of treatment of W82GO (run two-hourly over 6-weeks for those in group sessions) and thereafter are invited to attend three three-monthly booster sessions in order to maintain contact and reinforce triggers for positive lifestyle changes. Children are discharged from the service when they maintain a BMI at or below the 95th percentile for more than three months.

Adoption, implementation, and evaluation

The adoption and implementation of W82GO has been informed by stakeholder feedback and evaluation. Based on the response of families to a pilot programme the service has evolved to meet the needs and expectations of the majority of families referred. Programme materials such as educational materials, work packs, and a website (www.w82go.ie) have been developed and are used throughout the service. Results  of the clinical effectiveness of the intervention are described in subsequent chapters. 

conclusion

W82GO is an evidence-based pediatric obesity service delivered within an outpatient setting. Though the bulk of pediatric obesity prevention and treatment is most suited to a community environment the high prevalence of co-morbidities in the cohort indicate that hospital-based management is necessary and can be effective. Moreover, the Temple Street W82GO Healthy Lifestyles is designed so that it can be easily adapted for use in the community, so that it can benefit a wider population of children who are obese. 
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