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Background: The obesity and Type 2 Diabetes Mellitus (T2DM) rates are at an all-time

high globally. This diabesity epidemic is increasingly impacting children and adolescents,

and there is scarce evidence of interventions with favourable long-term outcomes.

Purpose: In order to understand the determinants of diabesity and how to address them,

multiple stakeholders were invited to a meeting to discuss current state of knowledge and to

help design a program to prevent pediatric and adolescent diabesity.

Participants and methods: The meeting was held at McMaster University on March 4th,

2015. The event involved presentations to deliver state-of-the-art knowledge about diabesity,

and roundtable discussions of several domains including nutrition, physical activity, sleep,

and mental health. Discussion transcripts were analyzed using NVivo.

Results: Forty-nine participants took part in the workshop. They included clinical healthcare

professionals, public health, Aboriginal Patient Navigator, research scientists, students, and patients

with family members. A total of 628 reference counts from the roundtable discussions were coded

under 20 emerging themes. Participants believed that the most important elements of the program

involve the provision of knowledge and education, family involvement, patientmotivation, location

of program delivery, and use of surveys and questionnaires for outcome measurement.

Conclusion: Effective pediatric and adolescent diabesity prevention programs should be con-

ceptualized by multidisciplinary stakeholders and embrace the complexity of diabesity with multi-

prong interventions. This meeting provided a framework for developing such interventions.

Keywords: diabesity, meeting, pediatric, adolescent, obesity, pediatric type 2 diabetes

mellitus

Introduction
Obesity rates in children and adolescents have tripled over the past 30 years,

and it is estimated that nearly 42 million preschool-aged children are over-

weight or obese globally.1 Childhood and adolescent obesity is a strong

predictor of adult obesity,2–5 and is a significant risk factor for type 2 diabetes

mellitus (T2DM), an increasingly prevalent disorder in pediatric clinical

practice.3,6,7

The association between obesity and T2DM is referred to as diabesity.8–10

Diabesity can be associated with significant comorbidities including hypertension,

dyslipidemia, fatty liver disease, cardiovascular events, cerebrovascular disease, and

obstructive sleep apnea.11 These comorbid associations of diabesity can lower the

quality of life, and may shorten the life expectancy of this generation of children.12,13
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The etiology of diabesity is complex and includes

genetic factors, epigenetic phenomena, as well as life-

style and environmental factors including poor food

quality, sedentary behaviours, technology use and

stress.14 How these factors interact in a given person

to affect the risk of diabesity is poorly understood

despite significant research efforts. Lifestyle interven-

tions and pharmacological treatments have proven to

be of limited success or carry unacceptable side effects

for the latter, and drastic treatments including bariatric

surgery carry a risk for complications and have

unknown long-term effects in youth.15–18

The multifactorial roots of the diabesity epidemic and

the high failure rates of current non-surgical approaches to

achieve favourable long-term outcomes require new think-

ing to create effective, feasible, engaging, and relevant

lifestyle interventions to prevent its occurrence.19 The

engagement of multiple stakeholders to help design,

implement, and evaluate novel interventions is critical to

ensure successful outcomes. To this end, we invited multi-

ple stakeholders to a meeting to help envision a program to

prevent childhood and adolescent diabesity.

Methods
Setting and participants
The meeting was held at McMaster University on March

4th, 2015. We used LimeSurveyTM to register participants.

Stakeholders including parents, children and youth, health-

care and public health professionals, students, administra-

tors, and researchers were invited to participate.

The meeting included two parts. In the first part, presen-

tations by healthcare experts focused on current understand-

ing of the pathways to diabesity. These presentations

included the consideration of themes as to whether diabesity

is an addiction to food, and whether obesity and T2DM are

disabilities.20,21 Finally, there was a focused review on the

lifestyle factors and mechanisms driving childhood and ado-

lescent diabesity.

In the second part, roundtable discussions took place to

design the diabesity prevention program. The discussions

involved four domains including nutrition, physical activ-

ity (PA), sleep, and mental health with two station runs per

theme. There were 6–7 participants in each group, with

two researchers facilitating and documenting the discus-

sions per group.

Three open-ended questions were posed to participants:

1. What elements should be included in the design of

the intervention?

2. How should this intervention be presented/

implemented?

3. What outcomes should be measured and how?

Data analysis
The data were analyzed using NVivo for Mac software

(version 11.0, QRS International).22 Codes were extracted

from the transcriptions; a code consists of a word or

excerpt of qualitative data that shares collective meaning

with other pieces of data.23 The collective categories of

codes constitute themes, with some themes further divided

into sub-themes.

The coding process consisted of five stages, and

themes were organized in a hierarchy as they emerged

using an inductive approach.24 The hierarchy of themes

was based on reference counts for each theme.

The process involved the following steps:

1. The researchers read the transcripts and familiarized

themselves with the data.

2. Excerpts and words were coded under preliminary

themes. Themes were termed based on keywords in

the documents and summaries of ideas from the

data.

3. Transcripts were used to generate new sub-

themes. New pieces of coded data were compared

against the existing data at the node to ensure

consistency.

Excerpts and words were coded under a new sub-

theme if it could be a distinct and relevant category

under an existing theme.

4. Transcripts were analyzed using the coding stripes

function, with each coding stripe coloured to repre-

sent a specific node.

5. The coding was audited in reverse by reading

through each node to ensure that the coded refer-

ences were relevant. In this stage, new sub-themes

were added and the hierarchy was reorganized as

needed. Whenever a new node was added, a detailed

text search query was run to find all sources con-

taining the specified keywords.

Results
Forty-nine participants attended the workshop (n=12

female). This group included 16 healthcare professionals

(clinical/laboratory specialists (n=4), registered dieticians

Balakumaran et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Adolescent Health, Medicine and Therapeutics 2019:1092

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


(n=4), registered nurses (n=3), patient navigator (n=1),

physicians (n=3), social worker (n=1)), public health-

based dietician (n=1), research scientists/faculty (n=4),

students (n=26), and patient with family members (n=2).

Twenty themes were extracted and categorized into the

four domains including nutrition, physical activity, sleep,

and mental health. At the beginning of the coding process,

the themes were divided into three components including

process and success elements, intervention content, and

outcome measurement.

A total of 628 data points was coded under the themes

(Table 1). Given that the NVivo software provides a refer-

ence count for every theme, a semi-quantitative approach

was chosen to present and interpret the data. The number

of codes under each theme is presented in Table 2. These

values were used to explain the hierarchy of the theme and

distribution of reference counts among domains. The

themes are reproted in the order of frequency but also in

terms of their importance even if they were not frequently

noted.

Nutrition
Process & success elements

The nutrition groups valued educating the entire family

about healthy eating and parental monitoring of their chil-

dren’s diet and involving children in meal preparation

(n=13) and grocery shopping (n=17).

The groups noted that the content and presentation of

information should be based on the child’s capacity to

learn (n=6), and that educating children and adolescents

Table 1 Description of the overarching components and the themes that fall under each component

Component Theme Description

Process and

Success Elements

Familial involvement Ways that the family should be involved in implementing healthy lifestyle changes.

Motivation Methods of motivating children, adolescents, and parents to participate in the program and

implement long-term healthy lifestyle changes.

Choice Ways to allow youth to participate in decision-making and avoid restrictive and instructive approaches.

Age-appropriateness The provided information and recommendations should be tailored to the child or adolescent’s

age and developmental stage.

Barriers to success The potential barriers that may prevent the achievement of successful outcomes for youth and

families.

Routines The importance of developing routine behaviors in order to achieve and sustain positive outcomes.

Existing programs Elements of existing programs and techniques that have been successful in achieving particular

outcomes and could be replicated in this program

Peer involvement The importance of involving peers for support, sharing information, collaboration, and feedback

provision.

Intervention

Content

Knowledge and

education

Information provided in the module should impart up to date knowledge to educate youth,

parents, and teachers.

Skill-building Information provided should build skills that will facilitate the sustenance of a healthy lifestyle for

youth and families.

Personalization The information provided should meet the needs, age, gender, culture, circumstances, and

personal preferences of the individual child or adolescent.

De-stigmatization The information provided should reduce the stigma, stereotypes, and bullying associated with

obesity and T2DM.

Simplicity The information should be presented in a simple and understandable manner.

Location The location where the module should be implemented, including schools, community,clinics, and

online.

Technological Online and offline technology, including applications, should be used to present the information of the

modules.

Non-technological Non-online means should be used to present the information.

Outcome

measurement

Surveys/questionnaires Surveys and questionnaires could be used to measure progress.

Other progress-

measurement tools

Various other tools, including technological tools, could be used to measure the program’s outcomes.

Tests/Quizzes Tests and quizzes could be used to measure changes in knowledge for children, adolescents and

parents.

Interviews Interviews could be a useful tool for evaluating outcomes.
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about food and health should not focus on the harmful

consequences of unhealthy nutrition (n=1). Having access

to healthy foods at home and at school (n=17) was con-

sidered important.

Participants believed that peer motivation through class

efforts to eat healthier would be effective (n=11), and that

healthy eating should become a routine (n=1). It was noted

that the need for peer conformation might force youth to

purchase meals at school instead of bringing homemade

meals (n=1). An existing approach was highlighted in

which a school-based healthy food challenge involved

teachers evaluating homemade lunches and assigning posi-

tive scores to healthier foods (n=2).

Intervention content

The nutrition groups recognized the importance of educa-

tion regarding the appropriate quantity and quality of

foods, food sources, method of preparation, food label

reading, healthy eating habits, and healthy recipes

(n=15). Participants noted the need for a diverse approach

that is sensitive to culture, socioeconomic status, and eth-

nicity (n=3)

Participants highlighted the need for building long-

term healthy eating skills by teaching children and adoles-

cents to prepare meals and shop for healthy foods. The

groups also felt that clear information on what constitutes

healthy foods should be provided (n=4). Canada’s Food

Guide, for instance, was considered too detailed for chil-

dren to use.25

The nutrition groups suggested using digital online and

device-based applications and to gamify some of the infor-

mation about food composition, portion size, and the

effects of various macronutrients on health (n=14 for tech-

nological tools, n=9 for applications). Non-technological

Table 2 Distribution of reference counts from roundtable discussions

Component Theme Nutrition Physical activity Sleep Mental health Total

Process and Success Elements Familial involvement 13 12 28 11 64

Motivation 11 16 11 19 57

Choice 17 7 3 2 29

Age-appropriateness 6 3 5 9 23

Barriers to success 1 4 7 10 22

Routine 1 1 10 0 12

Existing programs 2 2 2 5 11

Peer involvement 0 2 0 2 4

Total 51 47 66 58 222

Intervention Content Knowledge and education 15 7 23 21 66

Personalization 3 14 11 10 38

Skill building 7 0 4 16 27

De-stigmatization 0 4 0 10 14

Simplicity 4 0 0 4 8

Location 7 15 7 19 48

- School 7 11 4 15 37

- Community 0 4 2 3 9

- Clinic 0 0 1 1 2

Technological 14 7 7 6 34

- Apps 9 0 1 2 12

Non-technological 15 3 1 4 23

- Non-technological games 7 1 0 0 8

Total 88 66 61 111 326

Outcome measurement Surveys and questionnaires 6 1 19 15 41

Other progress tools 3 4 9 2 18

- Technological tools 0 2 6 1 9

Tests/quizzes 4 0 2 0 6

Interviews 1 0 2 3 6

Total 14 7 38 21 80

Total for all components 130 120 165 190 628
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tools included visually appealing handouts and booklets

containing games, as well as school challenges involving

healthy lunch preparation (n=15 for non-technological,

n=7 for non-technological games, n=7 for school).

Outcome measurement

The nutrition groups believed that surveys and question-

naires could be administered to children and adolescents,

parents, and teachers to record food intake, frequency,

timing, eating behaviours, and meal planning (n=6).

Other strategies to measure change in diet including dinner

diaries and photo journaling (n=3). Participants also

believed that children and adolescents could write quizzes

or standardized tests before and after implementation or

throughout the program to determine changes in knowl-

edge (n=4). Family conversations about attitudes to food

could help gain insight into changes in outcomes (n=1).

Physical activity (PA)
Process & success elements

The PA groups suggested that the child’s family must be

informed and encouraged to engage in recommended

levels of activity, control their children’s screen time, and

have them partake in activity with the entire family

(n=12). Participants also suggested motivating children

and adolescents to engage in PA through group/class

efforts to destigmatize diabesity (n=16), and allowing chil-

dren and adolescents to set personalized goals and choose

activities in schools and communities (n=7). In addition,

age-appropriateness of a given activity needed be taken

into consideration (n=3).

Participants were also concerned about barriers to

success, including misconceptions about the duration

and intensity of recommended or needed PA and the

poor enforcement of daily PA at schools (n=4). To

ensure success, the groups identified peer support as a

motivation to exercise (n=2), and that PA should

become a routine to sustain long-term changes (n=1).

The groups identified Jump Rope for Heart,26 a school-

based fundraiser where children jump rope for charity,

and WiiTM fitness games as potential interventions that

may be adopted (n=2), although it was acknowledged

that the evidence for the effectiveness of the latter

option is not conclusive.

Intervention content

The PA groups sought an intervention that will provide

information about age-appropriate levels of activity

including duration, type, and intensity and to highlight

the benefits of PA (n=7). Participants also encouraged

personalizing the program to meet the goals, strengths,

and preferences of children and adolescents (n=14) and

identified the need to reduce the stigma surrounding PA

in those with diabesity through education (n=4).

Fostering inclusivity in schools and within online com-

munities was proposed to be important (n=11 for school,

n=4 for community). Interestingly, the groups proposed

encouraging PA using online games, Wii FitTM, websites,

and online videos (n=7 for technological), again while

acknowledging that the evidence base for benefits is very

limited. Participants also suggested providing activity

documentation and listings charts, the creation of news-

letters, and a 20/20 challenge, which is a program that

involves promoting physical literacy through 20 minutes

of physical activity every day for 20 weeks (n=3 for non-

technological, n=1 for non-technological games).27

Sleep
Process & success elements

Participants valued educating the family about sleep

hygiene and creating an environment conducive to high-

quality sleep (n=28). Motivating youth and focusing on the

effects of sleep on individually important outcomes using

interactive videos and rewarding good sleep routines were

also noted (n=11). The groups proposed allowing children

and adolescents to choose a preferred calming activity

before sleep (n=3), as the lack of these activities or parti-

cipating in stimulating activities before sleep can affect

sleep quality (n=7). The proposed factors of poor sleep

quality that were considered included screen time, noise,

room colour, family stresses, poor time-management

skills, and undervaluing sleep.

Participants noted that the content of a sleep education

program should be age-appropriate (n=5), and should

involve information about establishing routines with con-

sistent sleep-related household rules (n=10). It was pro-

posed that existing school-based health education

programs should incorporate sleep into the curriculum

using guided imagery for meditation and relaxation (n=2).

Intervention content

The sleep groups valued education regarding the appro-

priate duration, quality, and benefits of sleep. Strategies for

sleep optimization through sleep hygiene measures, redu-

cing sleep latency, the effects of sleep deprivation on daily
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activities, and the effects of diet and PA on sleep were also

considered important (n=23).

Encouraging children and adolescents to identify fac-

tors that lead to inadequate sleep (n=11) and helping them

with skill-building was considered essential (n=4). Some

suggestions included planning a routine before bedtime to

help improve sleep quality. The groups recommended

incorporating sleep education in schools through the cur-

riculum and guest speakers (n=11), as well as written and

digitally-based information provided through family phy-

sician offices (n=1), community-based recreational cen-

ters, and community clinic centers (n=2) to educate

youth and families about sleep hygiene.

Interactive online videos, FitbitsTM, and applications on

electronic devices were proposed to inform children about

their sleep (n=7 for technological, n=1 for applications).

Outcome measurement

The groups believed that surveys and questionnaires admi-

nistered to children, adolescents, parents, and teachers

could effectively measure sleep duration, alertness, and

energy levels (n=19). Participants also suggested that

sleep hygiene and its effects could be measured using

reflections, tracking sheets, and journaling (n=9), while

FitbitsTMand sleep tracking applications were seen as

tools that provide additional quantitative data to assess

sleep (n=6).

Incorporating discussions about sleep pattern and atten-

tiveness in class into parent-teacher interviews (n=2) and

using quizzes and tests to evaluate knowledge of sleep

hygiene (n=2) were considered potential educational path-

ways around this important component of health

interventions.

Mental health
Process & success elements

The mental health groups believed that parents should be

educated on the impact of stress and mental health on

diabesity and vice versa (n=11). Discussing emotional

health during parent-teacher interviews were also encour-

aged. Motivational strategies that focus on creating a

healthy mind including the creation of a safe space in the

classroom, peer-to-peer sharing and mentoring, involving

celebrities in disseminating information, and using tangi-

ble rewards (n=19).

Participants also described the importance of allowing

children and adolescents to choose their preferred stress-

relief method (n=2). It was noted that the age-dependent

nature of stress and mental health concerns requires appro-

priate information regarding stress and coping strategies

(n=9). Potential barriers to addressing mental health con-

cerns in youth included stigma, low self-esteem, familial

stress, low socioeconomic status, family resources, and

relationship dynamics were all considered important

aspects to tackle (n=10).

Participants considered bullying awareness weeks in

schools as well as community programs that provide

resources regarding stress management as potential

approaches to address mental health needs. In addition,

participants described potentially useful models including

Dialectical Behavioral Therapy (DBT) Diary Cards and

Skills Coaches, an application that functions as a diary to

log skills and goals (n=5).28

It was also suggested that peers could share their chal-

lenges, coping methods, and provide feedback to each

other (n=2).

Intervention content

The mental health groups noted that the information pro-

vided should be personalized (n=10), and that education

should highlight how mental health symptoms manifest at

different ages, the connection between mental health and

metabolic health, and strategies to recognize and manage

mental health concerns (n=21). Participants further identi-

fied the importance of educating teachers and incorporat-

ing awareness programs into school curricula (n=21).

Participants valued the reduction of stigmatization

(n=10), and implementing awareness campaigns and bul-

lying prevention programs in schools (n=3 for community,

n=15 for school).

Participants emphasized the need for children and ado-

lescents, parents, and teachers to learn to recognize stress

in youth with diabesity (n=16), and to simplify the under-

standing of symptoms to help identify individuals at risk

(n=4). Participants suggested incorporating anti-bullying

messages and mental health awareness into commercials,

television shows, and websites (n=6), using online chat

rooms and phone support lines (n=6), and the DBT Diary

Card and Skills Coaches or similar applications were also

considered. The distribution of handouts and booklets

about stress during encounters with the healthcare system

and mental health coping strategies and resources could

help youth recognize and manage these problems (n=4 for

non-technological, n=1 for clinics).
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Outcome measurement

Groups believed that surveys and questionnaires could be

useful tools for measuring stress levels, quality of life,

body image, and mood (n=15). The groups also suggested

journaling (n=2) to measure changes in emotional state

and applications (n=1) to record changes in stress levels.

It was noted that interviews with children, parents, and

teachers could help measure outcomes (n=3).

Creation of the intervention model

Based on the information provided by stakeholders, a

model was created to depict the design of the program to

prevent diabesity in children and adolescents (Figure 1).

The child and youth are at the center of a multi-stake-

holder partnership including the family, school, commu-

nity, and policy makers with government input. The model

emphasizes the importance of the elements of healthy

living suggested by participants, namely nutrition, PA,

sleep, and mental health.

Recognizing the elements of success is crucial for the

successful building of the model. This requires the help of

families and parents for children and adolescents to

achieve expertise on themes such as motivation and how

the child deals with barriers that affect healthy behaviours.

Delivering this intervention will equip the child and

adolescent with relevant knowledge and personalizes pre-

ventative approaches. Using both technological and non--

technological tools will help facilitate the delivery and

evaluation of knowledge acquisition and outcomes.

The integration of the themes and pillars defined

through the input of stakeholders in this model is needed

to help the implementation of successful interventions to

mitigate diabesity.

Discussion
The diabesity epidemic in adults is driving a surge in non-

communicable chronic diseases including cardiovascular

disease, hypertension, and stroke. As childhood and adoles-

cent obesity will likely translate to obesity during adult-

hood, there is an urgent need to define effective

interventions to prevent childhood and adolescent obesity

and T2DM and to lessen their impact on the individual,

Locations

Knowledge and education

Surveys

Questionnaires

Technological

Interviews

Peers

Family

Government
policy makers

Stakeholders & key players

Teachers

Health

care team

Child/youth

Tests/quizzes

tools

Intervention contents

Outcome
measurements

Personalization

Skill building

De-stigmatization

Technological

Non-technological

Simplicity

Existing programs

Establishment of routines

Dealing with barriers

Age-appropriateness

Choice

Nutrition

Physical
activity

Sleep

Domains

Mental
health

Motivation

Family involvement

Process &
success elements

Figure 1 The model of childhood and adolescent diabesity prevention program . The model is broken down into two major sections, with one section being the steps of

building the model and another involving the major stakeholders that are responsible for building it. The model is represented as a staircase that builds on a series of steps.

Each step represents one of the overarching components and includes the hierarchy of themes that fall under that component, with the most cited theme being on top. The

four domains are integrated into both sections as they are discussed as being significant throughout the construction of the model. Please refer to table 1 for the definition of

the components, domains, and themes. The major stakeholders and key players include parents, government/policy makers, teachers, health care teams, and peers, with the

child being at the centre of action of the group.
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community, society, and healthcare systems across the life-

span globally.29,30 While some of the existing literature

supports the use of lifestyle interventions including school

and community-based approaches to manage diabesity, the

long-term success of these programs and their potential to

modify future cardiometabolic outcomes is yet unclear.31,32

This suggests that the practicalities of the creation of suc-

cessful programs that demonstrate long-term impact are still

evolving.

While lifestyle interventions for adult T2DM prevention

have yielded reasonably positive outcomes,33–37 the evi-

dence for a successful program for preventing pediatric

diabesity is very limited due to the relative novelty of

diabesity in pediatric clinical practice.38–41 Furthermore, as

T2DM in youth is a strong predictor of adult diabesity,2–5

the prevention of pediatric diabesity can help children and

adolescents avoid this chronic disease, which will improve

their lifespan and quality of life. Thus, there is a dire need

for the design of successful diabesity prevention programs

and assessment of the elements required for sustained suc-

cess of such programs.

Broader stakeholder involvement at the early develop-

ment stages of the program, as proposed in our model, helps

provide better guidance for the creation of a childhood and

adolescent diabesity prevention program. This is concurrent

with the realization that stakeholder-important outcomes are

essential for the standardization and implementation of the

intervention frameworks into practice.42,43 Current pediatric

obesity prevention programs, however, tend to involve sta-

keholders late in the implementation stage42 and this area of

research and clinical care needs further development by

advocating for patient-important outcomes to be included

early in the process of designing these interventions.

Stakeholder diversity is crucial in the development of

the diabesity prevention programs. Existing evidence sug-

gests that the consultation and involvement of a variety of

stakeholders in intervention design facilitates the develop-

ment of comprehensive recommendations and intervention

strategies.44 Parents are an important group, as they play a

vital role in helping children and adolescents have a

healthy lifestyle including healthy eating habits.45,46

Parental input allows the development of interventions

that incorporate parental influences on their children’s

behaviour to maximize success.45 Consistent with this

concept, participants in our study also highly valued the

contribution of parents, with familial participation being

one of the most cited theme from discussions.

Legislators and policymakers are another important

group in designing and implementing interventions, but

also in generalizing these interventions across the educa-

tional and healthcare systems. Decision-makers have

unique insights into the logistics and cost of implementing

interventions at local, regional, and national levels.

Policymakers also may have a good understanding of

engaging other relevant stakeholders to create public

health policies that support prevention and intervention

efforts.47–49 Indeed, stakeholder engagement has been

shown to increase the interest of policymakers in imple-

menting system-wide changes.49

The themes discussed by the stakeholders in our work-

shop were quite variable, but the most cited themes

reflected what stakeholders valued most in an intervention.

One of the most cited elements was familial involve-

ment, which is congruent with current literature supporting

the involvement of families in pediatric obesity and T2DM

prevention.50–53 Programs that did not follow this

approach have had limited success in these types of

interventions.54 We believe that the involvement of

families and youth should be an early and consistent

focus for diabesity prevention programs to understand

patient- and family-important outcomes.

Not surprisingly, knowledge and education was a

widely cited intervention content theme to help children

and families develop healthy habits. Education regarding

all four domains was popular among stakeholders.

There is limited literature exploring the connection

between mental health, sleep, and diabesity prevention.55,56

These domains were highly valued by our participants,

necessitating the integration of mental health and sleep

education in our proposed prevention model.

Surveys and questionnaires were the most frequently

suggested tools for outcome measurement including

changes in dietary intake, activity levels, sleep, emotional

state, socialization, stress levels, and quality of life. Awide

variety of surveys and questionnaires exist in the literature

that measure pediatric lifestyles.57–60 These surveys and

questionnaires are effective and can be used as outcome

measurement tools for this prevention program.57–60

The personalization of interventions has emerged as a

consistent theme in our discussions. The personalized

approach to healthcare has emerged as an important and

controversial theme in medicine over the past few years. It

has been heralded as ushering a new era of improved

health outcomes, while being condemned for potentially
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widening the disparity in outcomes for those who can

afford this approach versus those who cannot.

In addition, concerns have been raised about the poten-

tial for personalized medicine to divert resources from

public health broad-reaching and effective approaches to

more expensive and individualized care.61 While the

debate continues on the merit of personalized medicine,

the personalization of public health interventions has been

discussed in some areas such as nutrition.62 The focus of

personalized public health is on improving outcomes by

merging several data sources including biological data

from genotype and omics data as well as phenotypic vari-

ables, lifestyle preferences, societal values, and personal

goals.62,63 Important questions remain about how to access

and interpret personal data in this era of privacy and

confidentiality awareness, who will create these interven-

tions, the costs involved, and how to assess outcomes.

Strengths & limitations
This work has several strengths. We created a platform for

multiple stakeholders to participate in shaping the agenda

of the program. In addition, recognizin that most clinical

care programs do not start with involving patients and

parents in the design of the program, we sought to involve

stakeholders early on in the development of the program.

While a small pool of patient and family members

attended the meeting, future events need to engage more

patients and families to gain further insights into the crea-

tion of pathways to best care.

One limitation is that while school-based interventions

were highly encouraged, no representatives from schools

were available to attend the discussions, and this needs to

be addressed in future workshops.

The findings from this meeting produced themes that

needs incorporation into the childhood diabesity preven-

tion program. Future programs should be developed in

different settings to increase the representation of stake-

holders from different domains eg school. Once the find-

ings of the meeting are incorporated into the development

of the prevention program, follow-up investigations must

be performed to determine the long-term effectiveness of

the programs and areas for improvement to maximize

impact.

Conclusion
In summary, this meeting sought input of stakeholders to

develop a diabesity prevention program. Nutrition, physi-

cal activity, sleep, and mental health are interconnected

determinants of diabesity that were targeted to create the

intervention. The importance of sleep and mental health in

the development and progression of diabesity were noted

to be undervalued in current programs but were highly

valued by participants. These ideas allowed the develop-

ment of a child- and family-centered, comprehensive, and

personalized childhood diabesity prevention program

model.
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