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ABSTRACT
Objective: Pennington Biomedical Research Center convened a scientific symposium in March–April 2025, which brought 
together leaders in dissemination and implementation science to identify what is known and what is needed to foster the 
rapid dissemination and implementation of evidence-based, guideline-backed pediatric obesity prevention and treatment 
interventions.
Methods: The primary aim of the symposium was to identify effective dissemination and implementation strategies, contextual 
factors related to strategy selection, and mechanisms of successful intervention reach, adoption, implementation, and mainte-
nance. Through this symposium, the overarching goal was to accelerate the rate of translation of evidence-based interventions 
for the prevention and treatment of pediatric obesity into practice while advancing dissemination and implementation science in 
settings including health care, schools, and the community.
Results and Conclusions: This article summarizes the state of the scientific evidence discussed at the symposium, 
identifies  exemplars of implementation-effectiveness trials, and provides recommendations for disseminating and imple-
menting evidence-based pediatric obesity prevention and treatment interventions into typical clinical and community 
settings.
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1   |   Introduction

The pediatric obesity epidemic continues to be a public health 
challenge, affecting 22% of US youth ages 2–19 years [1, 2], 
shortening the health span and life expectancy of youth, de-
creasing quality of life, and contributing to skyrocketing 
health care expenditures from obesity-related complications 
and comorbidities [3–5]. The past 40 years of scientific re-
search have produced several safe, effective treatment in-
terventions for pediatric obesity, including intensive health 
behavior lifestyle treatment (IHBLT), pharmacotherapy, and 
metabolic and bariatric surgery. Evidence for the prevention 
of pediatric obesity has also grown, including efforts to create 
healthier schools and neighborhoods to curtail the obesogenic 
environment. Building on this mounting evidence base, the 
American Academy of Pediatrics (AAP) released a clinical 
practice guideline (CPG) on the treatment of child and adoles-
cent obesity [6] and also a clinical report of recommendations 
for clinicians related to the prevention of pediatric obesity [7]. 
Further, in 2024 the US Preventive Services Task Force up-
dated its recommendations for safe and effective pediatric obe-
sity prevention and treatment interventions [8].

Despite this progress in the scientific evidence and these re-
sulting guidelines, children's access to obesity treatment is 
historically poor [9, 10]. To our knowledge, there are no recent 
national data on the proportion of youth with obesity who have 
access to these evidence-based interventions (EBIs), but based 
on surveys of clinicians [11, 12] it is estimated to be less than 
25%. Recent electronic health record (EHR) reviews identified 
fewer than 10% of adolescents with obesity had nutrition refer-
ral or counseling [13], fewer than 1% of adolescents with obe-
sity were prescribed obesity medications [10, 13], and only 331 
per 1,000,000 adolescents with severe obesity had metabolic/

bariatric surgery in 2017 [14]. This may not be surprising as 
there is a persistent and decades-long gap between discov-
ery and implementation, and many efficacious interventions 
never reach broad and equitable implementation [15]. For pe-
diatric obesity treatment, this time course has been a 45-year 
odyssey. Early data on the effectiveness of at least 26 contact 
hours of IHBLT were first published in the 1980s [16, 17], but 
these family weight management programs only recently be-
came available at a larger scale. Most recently, dissemination 
and implementation (D&I) science has been applied to identify 
and deploy strategies that will contribute toward the spread and 
scale-up of EBIs. Still, how to best disseminate, implement, and 
maintain these EBIs pragmatically and equitably, moving into 
health care, schools, and community settings, remains a chal-
lenge. Yet the convergence of new guidelines with increasing 
public awareness and demand has created an unprecedented 
window of opportunity for the rapid D&I of pediatric obesity 
solutions, moving EBIs from research labs into the real world 
(Figure 1).

In brief, D&I science studies how to use purposeful strategies 
and the mechanisms of change that explain how research ev-
idence is translated into real-world clinical and community 
settings to improve outcomes for specific populations [18]. 
D&I science can be organized around context–strategy–mech-
anism–outcome pathways [19]. This includes the multilevel 
clinical and community context [20], selection and tailoring of 
D&I strategies informed by the context [21], testing the mecha-
nisms through which those strategies work [22], and evaluating 
outcomes such as EBI reach, adoption, implementation fidelity, 
feasibility, acceptability, cost, and maintenance (Figure 1) [23]. 
Core to D&I science is the application of theories, models, and 
frameworks that can be used to describe translation processes, 
provide guidance on relevant contextual factors, and build gen-
eralizable knowledge by linking D&I strategies to mechanisms 
and outcomes [19]. Finally, D&I science is often characterized 
by hybrid studies that may include testing multiple outcomes 
concurrently such as hybrid effectiveness-implementation 
studies that vary in focus on effectiveness (i.e., testing of partic-
ipant or population changes in health) and D&I outcomes (i.e., 
reach, adoption, implementation, and maintenance of EBIs) as 
primary, co-primary, or secondary outcomes [24].

On March 31–April 1, 2025, the Pennington Biomedical 
Research Center convened a scientific symposium that brought 
together leaders in D&I science to identify what is known and 
what is needed to foster the rapid dissemination, high-quality 
implementation, and maintenance of evidence-based, guideline-
backed pediatric obesity treatment and prevention interventions 
(see Table S1). The scientific program was developed to review 
D&I strategies and effective approaches from a developmental 
and ecological lens, focusing on obesity prevention and treat-
ment from pregnancy through early childhood, middle child-
hood, and into adolescence and delivered in settings including 
health care, schools, and the community. Importantly, research 
gaps, opportunities, and barriers to progress were identified 
during the symposium. The purpose of this article is to sum-
marize scientific evidence for pediatric obesity prevention and 
treatment as discussed at the symposium, highlight exemplars 
of D&I trials, and provide recommendations for disseminating 
and implementing EBIs into clinical and community settings.

Study Importance

•	 There is a critical need to identify effective dissemina-
tion and implementation (D&I) strategies to accelerate 
the rate of translation of evidence-based interventions 
for the prevention and treatment of pediatric obesity 
into practice while advancing D&I science in settings 
including health care, schools, and community.

•	 To increase the likelihood of long-term impact, re-
searchers and practitioners should integrate evidence-
based approaches within existing health, education, 
and policy systems, including but also moving beyond 
short-term grant cycles to models of financial and 
operational sustainability. Ultimately, D&I science is 
a framework to achieve population-level reductions 
in pediatric obesity through the systematic integra-
tion, evaluation, and sustainment of evidence-based 
interventions.

•	 Future D&I research should consider a range of out-
comes from reach, adoption, and fidelity to equity, 
cost, implementation quality, sustainment duration, 
and policy uptake. This research will generate prac-
tical information to speed the uptake of pediatric 
obesity prevention and treatment into sustained com-
munity and clinical practice.
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2   |   Methodology

Pennington Biomedical solicited proposal ideas from faculty 
for symposium topics that are timely and important to advance 
a given field related to obesity and chronic disease. The center 
leadership selected the present topic among these proposals 
and identified two faculty members to chair the symposium 
(A.E.S. and P.T.K.). The leads then identified a cochair external 
to Pennington Biomedical based on national and international 
prominence in the field (P.A.E.). The three cochairs drafted the 
meeting agenda and identified potential speakers.

During the 2-day symposium, time was allocated after each 
session and at the conclusion to facilitate discussion, synthesize 
key findings on the state of the science, and build consensus 
on key recommendations. Using minutes transcribed from the 
symposium, A.E.S. drafted the manuscript with input from the 
cochairs, then circulated the manuscript to all coauthors who 
reviewed, edited, and approved.

3   |   D&I Science

The 2023 AAP CPG and the 2024 US Preventive Services Task 
Force recommendations identified substantial clinical trial data 
supporting safe and effective prevention and treatment for pedi-
atric obesity [6, 8]. These recommendations reflect EBIs, the inter-
vention or policy that is implemented to treat or prevent obesity, 

such as a behavioral lifestyle program, obesity medication, or 
surgery. For impacts to be realized, these EBIs must be deployed 
into real-world settings and studied to inform the future dissem-
ination, implementation, and maintenance across settings with 
priorities that align with obesity prevention and treatment. D&I 
science in this area investigates the process by which pediatric 
obesity-related EBIs are adopted, implemented, and sustained in 
practice [25]. A key focus of D&I science is the identification and 
testing of strategies to support real-world delivery of EBIs without 
seeing a voltage drop [26] in effectiveness (i.e., the prevention and 
reduction of obesity) when introduced in practice settings.

In the field of pediatric obesity prevention and treatment, D&I 
theories, models, and frameworks commonly used include 
Diffusion of Innovation [27, 28], the Consolidated Framework 
for Implementation Research (CFIR) [29, 30], the integrated 
Promoting Action on Research in Health Services (i-PARIHS) 
[31, 32], and the Exploration, Preparation, Implementation, 
and Sustainment (EPIS) Framework [33, 34]—each provides 
structured approaches to create and monitor the process of 
disseminating and implementing EBIs while taking into con-
sideration the context  [35–37]. Rogers' seminal Diffusion of 
Innovations—which explains diffusion (passive) and dissem-
ination (active) as a function of the innovation, the social sys-
tem it moves through, the communication channels linking 
across systems and people, and time—provides the core com-
ponents of most D&I theories, models, and frameworks. The 
CFIR describes the innovation and social system, respectively, 

FIGURE 1    |    A framework for translating evidence-based pediatric obesity treatment and prevention interventions into practice.
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as intervention characteristics and multilevel inner and outer 
settings, emphasizing how context shapes implementation. 
Exploration, Preparation, Implementation, Sustainment 
makes the time dimension explicit using a temporal path 
model moving across the stages of EBI adoption, implemen-
tation, and maintenance. Finally, i-PARIHS centers success 
on the fit among innovation, implementers within local set-
tings, and context, supported by facilitation to improve D&I 
outcomes. Across these models, attention to communication 
channels and networks remains central (e.g., variability in 
local organizational communication channels), and the “time” 
arc extends beyond adoption to long-term maintenance/sus-
tainment—underscoring that D&I is as much about ongoing 
systems alignment as initial uptake [19].

While effectiveness remains a priority, addressing D&I out-
comes in the design, scale-up, and scale-out of pediatric obesity 
EBIs is critical to improving population-level health outcomes. 
D&I strategies can be mapped to mechanisms that enhance 
implementation success, leading to better health outcomes for 
children and families. Important considerations for the selection 
of D&I strategies include key contextual factors and assessing 
mechanisms to drive adoption, fidelity, and long-term impact. 
By understanding these interrelationships, researchers and 
practitioners can develop more scalable and sustainable solu-
tions for addressing pediatric obesity.

4   |   State of the D&I Science for the Treatment of 
Pediatric Obesity

National infrastructure is rapidly expanding to foster the 
scale-up and scale-out of evidence-based obesity treatments. 
For example, the United States (US) Centers for Disease 
Control and Prevention (CDC) recognizes several family 
healthy weight programs delivering IHBLT that have been 
shown to be effective in randomized controlled trials (RCTs) 
and being implemented in clinical and community settings, 
and these programs are being actively implemented in over 
60 US communities via CDC funding mechanisms to state 
health agencies and municipalities [38]. Other organizations 
including the AAP, the National Association of Community 
Health Centers, and the YMCA are similarly supporting the 
translation, dissemination, and scale-out of evidence-based 
programs, offering an unprecedented opportunity for D&I 
evaluation. The AAP also offers continuing education on the 
prescription of obesity medication, and the American Society 
for Metabolic and Bariatric Surgery (ASMBS) offers accred-
itation for pediatric centers along with guidelines specific to 
pediatric surgery [39].

5   |   Examples of Implementation Strategies to 
Improve Uptake of Treatment EBIs

Building on the context–strategy–mechanism–outcome path-
ways in the Figure 1, this section highlights key implementa-
tion strategies that have been identified and tested to improve 
the adoption, implementation, and maintenance of pediat-
ric obesity treatment aligned with guidelines and scientific 
evidence.

5.1   |   Provider and Clinical Capacity Building

A significant barrier to scaling up or scaling out obesity inter-
ventions is the lack of education and training for health care 
providers, particularly regarding the multifactorial etiologies 
of obesity, stigma associated with the disease, understanding of 
the full range of obesity treatments, and the use of new phar-
macological therapies. Gaps in health care provider training are 
being identified and addressed through quality improvement 
opportunities, continuing medical education, maintenance of 
certification, and technical assistance offered by professional 
associations like the AAP and obesity clinical or community 
experts.

At the earliest stages of implementation, it is necessary to eval-
uate whether and how the infrastructure of the health system, 
hospital, or clinic can integrate and support the deployment of 
interventions as intended. An example of an implementation 
strategy is a clinic capacity checklist that allows a health care 
provider or clinical entity to review its infrastructure, workflow, 
staffing, and resources to determine its current capacity and its 
areas of need to prepare for the delivery of obesity treatment 
[40]. Along with reviewing capacity, clinical practices require 
onboarding support including training staff to deliver compo-
nents of treatment; integrating treatments, referrals, and eval-
uation into the EHR and workflow of the clinic; and thinking 
toward maintenance and sustainability related to financing and 
resources.

During onboarding, it is important to consider the ability of clin-
ics to deliver EBIs as intended and to identify logistical and other 
barriers to delivery. Strategies can include identifying billing or 
reimbursement codes for EBIs  that will pay for treatment ser-
vices. The EHR and other existing patient care systems may be 
leveraged to improve patient enrollment and fidelity to obesity 
treatment. Building the workforce to deliver treatment programs 
is necessary but requires consideration of payment, training, 
and availability to deliver frequent sessions during times that 
are available to the families. Strengthening provider capability 
and clinic capacity (i.e., mechanisms of implementation change) 
through these strategies enhances implementation and long-
term maintenance of obesity treatment interventions. Further, 
these capacity-building strategies correspond to the Expert 
Recommendations for Implementing Change (ERIC) categories 
[41] of training/education and infrastructure change and pri-
marily operate through capability and opportunity mechanisms 
described earlier.

5.2   |   Deployment/Adoption

Successful implementation involves simplifying the delivery of 
complex behavior-based treatments, such as supporting children 
and adolescents to change their eating and physical activity, take 
a new medication, or undergo surgery, while maintaining fidel-
ity to core components. Patient-centered approaches like shared 
decision-making between the family and clinician are critical to 
align with the family's needs while supporting the medical man-
agement of the child's obesity. As EBIs move from efficacy testing 
to broader dissemination, effectiveness can decline with program 
drift, which is the expected decline in effectiveness as practitioners 
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adapt the treatment delivery to the point of not achieving the de-
sired outcome of weight reduction or health improvement (i.e., 
voltage drop). One estimate suggested that weight status and 
health behaviors achieved less than 75% of the original effective-
ness when obesity interventions were scaled up versus the origi-
nal efficacy trial [42], and another analysis showed a 59% drop in 
effectiveness in physical activity interventions [43]. Waning effect 
sizes in real-world settings reveal the challenges of implementa-
tion with fewer resources and a patient population that is more 
heterogeneous than prior clinical trials. As noted earlier, voltage 
drop exemplifies how incomplete fidelity at scale undermines the 
mechanisms of reach and effectiveness outlined in the Figure 1. 
Further, program drift occurs as practitioners adapt the delivery of 
EBIs. Not all EBIs are scalable due to complexity, lack of support, 
both internal and external to the delivery agent, insurance gaps 
and financial constraints, and a lack of integrated systems of care 
[26, 44–45].

6   |   Aligning Implementation Research With 
Clinical Practice

The 2023 AAP CPG [6] was based on a large systematic review 
published as a pair of technical reports [46, 47] to inform the deci-
sions of what evidence rose to the standard of a clinical guideline 
or expectation. A unique requirement of the trials included in this 
systematic review was that they had to involve the primary care or 
health care setting in a meaningful way, that is, not solely delivered 
through an academic partner. Thus, consistent with hybrid effec-
tiveness–implementation designs noted earlier, the evidence upon 
which the AAP CPG is based on includes pragmatic and feasible 
designs that align with typical clinical contexts. These types of tri-
als also align with the concept of context-strategy fit highlighted in 
the Figure 1. Still, many trials may be supplemented by research 
staff recruiting patients, delivering the intervention, and at times 
financially subsidizing the clinics' participation. Trials often re-
quire extensive eligibility criteria to test efficacy, as opposed to 
implementation science studies that typically aim for a more in-
clusive sample for pragmatism and generalizability. Examples of 
pragmatic trials that attempted to better align the study design and 
implementation with real-world treatment delivery are provided in 
the online Supporting Information.

6.1   |   Integration of Family-Based Lifestyle 
Treatment With Pharmacotherapy

While IHBLT is the foundation of pediatric obesity manage-
ment, the recent emergence of highly effective obesity medica-
tions is fundamentally altering the landscape of clinical care 
delivery [48]. Pharmacotherapy fills a critical gap in targeting 
biological drivers of obesity like appetite and satiety regulation, 
cravings, and defended fat mass. The AAP CPG outlines that 
clinicians should offer medication to those patients who qual-
ify, along with IHBLT, though most trials have lasted 1 year and 
lack long-term safety data [6]. Newly approved medications like 
semaglutide (glucagon-like peptide-1 receptor agonist: GLP-
1RA) and phentermine/topiramate reduce body mass index 
(BMI) on average by 10%–17% by acting in the brain to reduce 
appetite, enhance satiety, and quell food cravings to treat the un-
derlying pathophysiology of obesity [49, 50]. Prescription rates 

of obesity medications (GLP-1RAs in particular) for adolescents 
increased 300% from 2020 to 2023, yet still < 1% of medically 
eligible adolescents with obesity are prescribed an obesity med-
ication, with lower prevalence among specific groups including 
boys and non-White children [10]. New obesity medications are 
expected to be approved for younger children soon [51].

Payment for obesity pharmacotherapy remains a barrier to 
access. Over half of the children in the US are enrolled in a 
Medicaid health benefit program and entitled to benefits that 
cover preventive and treatment services for obesity [52], but cov-
erage for obesity care under Medicaid varies from state to state 
[53]. Advocacy efforts emphasize the importance of framing obe-
sity as a medical condition to overcome stigma, particularly in 
the context of Medicaid coverage for GLP-1RAs and other treat-
ments. Key policy recommendations to support GLP-1 accessi-
bility and reach include securing funding for obesity treatments, 
improving insurance coverage with coordinated advocacy ef-
forts that combine clinical evidence with economic cost mod-
eling, and changing stigmatizing language around weight loss. 
These reimbursement structures represent external contextual 
factors that influence adoption and maintenance (Figure 1).

Many practical questions remain unanswered regarding the 
integration of IHBLT with pharmacotherapy. These questions 
include defining the role of IHBLT when paired with medica-
tions in terms of the ideal number of contact hours required to 
safely maximize treatment effectiveness. A critical concept to 
consider is that obesity medications alter the underlying patho-
physiology, essentially changing behaviors from the inside 
out, potentially lessening the need for high doses of IHBLT. If 
so, this could relieve a heavy burden placed on families (e.g., 
missed school/work, cost for transportation and childcare, out-
of-pocket expenses such as copays and deductibles) and the 
health care system in terms of staffing, resource allocation, and 
financial investment associated with IHBLT. It may also facil-
itate accessibility and broader implementation of pharmaco-
therapy into primary care. Nonetheless, the need for IHBLT or 
similar approaches may remain since access to obesity medica-
tions changes over time, discontinuation rates are high, weight 
rebound typically occurs after discontinuation, and insurance 
coverage is intermittent or finite, indicating that support is 
needed both on obesity medications to support appropriate life-
style interventions while on obesity medications and when these 
medications are reduced, discontinued, or no longer available. 
All of these areas of consideration provide a broad opportunity 
for D&I research that includes studies on ensuring the specific 
intervention reaches a given family at the right time, provider 
adoption decisions, implementation costs and complexity, and 
strategies to support the maintenance of intervention delivery.

6.2   |   Implementing CPGs for Metabolic 
and Bariatric Surgery

Strong scientific evidence coupled with guidelines from the AAP 
and ASMBS support metabolic/bariatric surgery for adolescents 
[6, 39, 54–55], yet surgery remains underutilized. According to 
the 2023 AAP CPG, bariatric/metabolic surgery should be con-
sidered for adolescents 13 years and older with severe obesity 
(BMI ≥ 120% of the 95th percentile for age and sex) [6]. Ten-year 

 1930739x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/oby.70197 by Z

hejiang U
niversity, W

iley O
nline L

ibrary on [08/05/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



6 Obesity, 2026

outcomes after bariatric surgery in adolescents enrolled in the 
Teen-LABS trial indicated long-term durability of weight loss 
and remission of coexisting conditions (including type 2 diabe-
tes, hypertension, and dyslipidemia) that were greater than ex-
pected in adults undergoing the same surgery [56]. For example, 
55% of the adolescents had a remission of type 2 diabetes com-
pared to 18% of adults undergoing similar surgery [56]. Further, 
the Swedish AMOS study showed substantial weight loss with 
Roux-en-Y gastric bypass over 5 years and improved comorbid-
ities, though not without side effects (72% with nutritional defi-
ciency and 25% with complications or rapid weight loss requiring 
additional abdominal surgery) [57]. These trials indicate that 
early surgical intervention may be most effective, particularly 
for diabetes remission, and requires ongoing advanced obesity 
treatment for postoperative monitoring, nutritional counseling, 
and continued intervention.

Implementation science and continuous quality improvement 
initiatives related to surgery are necessary to move the field 
forward, improve outcomes, and implement and track changes 
in clinic. Tailored, patient-centered preparation and postop-
erative care are essential for the success and safety of surgery 
for adolescents, and this is even more necessary for youth with 
developmental disabilities, mental health needs, or complex 
social circumstances. Patient success and satisfaction are tied 
to weight loss outcomes and relationship and support from the 
metabolic/bariatric team [58]. Telehealth home appointments 
have been a successful tool to improve engagement and prevent 
no-shows.

Hybrid effectiveness-implementation trials are also needed to 
expand outcomes beyond weight reduction, including integrated 
programs that focus on exercise improvements and lean tissue 
preservation post surgery. While metabolic/bariatric surgery 
is currently completed in a very small number of patients, the 
intensity of intervention requires a significant number of visits 
and a multidisciplinary care team, including those focused on 
supporting health behavior changes.

For clinical and systems-level implementation of surgery, ef-
forts need to focus on increased awareness and acceptance of 
the guidelines related to surgery among pediatricians and other 
referring providers; partnerships are needed with implemen-
tation scientists and quality improvement teams to co-design 
referral pathways; and programs are needed to support caregiv-
ers, streamline transitions before and after surgery, and ensure 
continued dietary monitoring specific to micronutrient intake 
and other risks following surgery. These contextual factors, both 
internal and external (e.g., AAP CPG) to a health care system, 
are key concepts in the design and use of strategies to improve 
adoption through mechanisms such as awareness, motivation, 
and feasibility across family, provider, and administrator levels 
(Figure 1).

7   |   Insurance Coverage and Cost-Effectiveness 
Analysis of Obesity Treatment

Cost-effectiveness research is essential to demonstrate the so-
cietal value and feasibility of delivering obesity interventions. 
One of the major barriers to scaling interventions is the lack 

of consistent reimbursement mechanisms and universal cov-
erage by payer type. Different models, such as value-based or 
bundled payments, are being explored to increase access and 
sustainability, including for nonlicensed providers like commu-
nity health workers to deliver IHBLT [59]. Addressing budget 
impact analysis and the financial burden of obesity on families 
can provide a clearer societal perspective on the necessity and 
benefit of interventions. Reimbursement pathways are being 
identified, adapted, created, and tested including through 
Medicaid and employer-sponsored insurance benefits. Fee-for-
service remains a common billing pathway, with billing guides 
used as an implementation strategy to guide health care provid-
ers and families on how to receive coverage for weight manage-
ment services [52].

Cost is a key component of current D&I science outcome frame-
works, and tools for estimating the sustainability of programs 
in clinics are crucial, equipping clinical and administrative 
decision-makers with information for the sustainable implemen-
tation of pediatric obesity treatment by estimating the patient 
volume needed to balance program costs [60]. The Childhood 
Obesity Intervention Cost-Effectiveness Study (CHOICES) uses 
cost-effectiveness analysis to explore how to balance interven-
tion costs with health outcomes and potential savings for pedi-
atric obesity prevention and treatment initiatives in the school, 
community, and clinic settings [61]. An adaptable cost tool is 
also available that captures reimbursement of clinical provider 
time and a minimum stream of clinic volume to aid decision-
makers in financial planning to both implement and sustain 
IHBLT within the medical home [60]. When comparing costing 
methods across family healthy weight programs implemented 
across health care, community, and public health settings, iden-
tifying commonalities, including direct measurement methods 
and cost categorizations, can provide structured frameworks 
and practical tools to inform the sustainability of these pro-
grams [62].

8   |   State of the D&I Science for the Prevention of 
Pediatric Obesity

In contrast to the plethora of EBIs for the treatment of pediatric 
obesity, there are few recognized and effective EBIs for pediatric 
obesity prevention, which has stymied the translation of research 
into practice and minimized opportunities for implementation 
science. As such, the AAP recommendations for prevention in 
primary care are in a Clinical Report [7] rather than meeting the 
evidence base required for a CPG. Challenges to D&I science for 
prevention include (1) obesity prevention's dual emphasis on diet 
and physical activity, daily behaviors that are difficult to change 
and to measure; (2) multiple groups (e.g., government agencies, 
clinical practices, school health clinics) sharing responsibility 
for the implementation of preventive interventions, which ren-
ders implementation difficult to track; (3) the lack of distinction 
between the anticipated EBI and the implementation strategies 
used to support its uptake and sustainment; and (4) the reality 
that the level of dietary change necessary to bring a child into 
energy balance, or reduce energy imbalance, may far exceed the 
dietary targets of preventive intervention. The difficulty in sep-
arating the EBI from the implementation strategy causes confu-
sion on what key components must be retained in the EBI and 
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can lead to difficulties in evaluating effects and interpreting 
differences between sites. Despite these challenges, there are ex-
emplars of D&I efforts to prevent obesity (see online Supporting 
Information).

8.1   |   Scaling Up Prevention Programs

Scaling up is the process of increasing the impact of a success-
fully tested program to benefit a larger population. Only an 
estimated 3% of chronic disease EBIs are scaled, meaning the 
vast majority are not deployed into the population at large [63]. 
The goal is to achieve population-wide health or behavior im-
provement (horizontal scale) and to foster program sustainabil-
ity through policy, regulation, financing, or systems changes 
(vertical scale). In D&I science, scale-up can be understood as 
a function of both reach—expanding the number and diversity 
of individuals or families who benefit from an evidence-based 
obesity prevention intervention—and adoption—increasing the 
number and diversity of organizations that decide to deliver the 
intervention.

Failure to scale leads to wasted resources and can exacerbate 
health inequities by preventing high-risk populations from ac-
cessing the EBI. Scaling evidence-based early childhood pro-
grams is both a high priority and a challenge for researchers, 
practitioners, and policy makers. Poor implementation qual-
ity represents a critical scaling-up barrier undermining in-
fant nutrition and breastfeeding programs' effectiveness and 
sustainability, that is, the ability to maintain programming 
and its benefits over time. Implementation quality measures 
the discrepancy between an intervention's intended design 
and its implementation, including content adherence (i.e., fi-
delity), quality of delivery, and engagement (i.e., recipient 
responsiveness).

To date, there is limited knowledge of the implementation 
strategies required to sustain high implementation qual-
ity of pediatric obesity prevention interventions at scale or 
transitioning-to-scale such as infant nutrition and breastfeed-
ing programs. The evidence-based building blocks framework 
identifies a strategy for successful implementation and scale-up 
of pediatric obesity prevention programs, including early child-
hood nutrition and breastfeeding programs [64]. These essen-
tial components for scaling include workforce development, 
training, monitoring, and strong leadership. Ongoing evalua-
tion may require integration of monitoring within an institu-
tion's existing metrics, coordination of goals, and monitoring 
efforts across multiple entities [45]. Key considerations include 
adaptation to specific community needs and operating with 
limited resources. Clear curricula, simplifying the EBI, and 
integrating with existing local practices can improve the like-
lihood of scale.

8.2   |   Implementation Mapping

Implementation mapping provides a systematic method to de-
velop, test, and adapt implementation strategies to increase 
the reach, adoption, and maintenance of an EBI—essential 
components of scale-up. Within the school obesity prevention 

context, a needs assessment gathers qualitative and quantitative 
data from observations, surveys, and/or interviews to identify 
community assets and both strengths and challenges for imple-
mentation. Consideration of the context, in line with the CFIR 
approach, identifies local conditions such as a lack of affordable 
healthy foods as well as factors within the inner setting (such as 
a school) and the outer setting (such as a neighborhood or com-
munity) that will facilitate or impede the implementation of the 
EBI. The EPIS framework can be used to connect the outer and 
inner contexts to bridge the gap between the scientific evidence 
and practice [33, 65]. Identifying community champions within 
the setting that will deliver the EBI is also a critical element for 
success, and these may not only be the school administrator but 
also teachers or student advocates. Designing for dissemination 
is another element to ensure the EBI is distributed throughout 
the community [66]. Ultimately, dissemination methods includ-
ing district reports, infographics for the community, and social 
media posts facilitate transparency and community engagement 
for sustainment.

Policy, Systems, and Environmental (PSE) interventions 
for obesity and cardiovascular disease prevention also rep-
resent vertical scaling approaches. These interventions ad-
dress broader community and population-level factors that 
influence health outcomes, such as poverty, discrimination, 
and inadequate access to healthy food [67]. School-based PSE 
interventions, such as those which promote healthy eating 
and physical activity through enhancing the school environ-
ment, show promise for preventing obesity [68–71] but often 
lack long-term implementation and sustainability planning 
[72, 73]. Research has shown that providing healthy school 
meals is associated with higher quality nutritional intake 
and reduced obesity prevalence [74–77]. Increasing access 
to healthy meals at school is a critical step to mitigating dis-
parities in obesity prevalence in youth [76]. The adoption of 
Universal School Meals, a program embedded within the 
National School Lunch Program that provides free breakfast 
and lunch to all students in the school, is associated with 
quality of dietary intake, food security, and academic achieve-
ment observed in randomized trials and longitudinal studies 
[78–80]. Despite the many benefits associated with Universal 
School Meals, schools cite financial challenges for implemen-
tation and lack of uptake among students [81]. Reports high-
light consistent increases in adoption among eligible schools 
and districts over the last 5 years [81], yet student participation 
(i.e., reach) in Universal School Meals remains low; available 
data indicate only 30%–40% of students partake in breakfast 
and 50%–60% in lunch [82]. Programs and policies designed 
to mitigate health disparities for obesity cannot make the 
most impact if they are not reaching their target population. 
Students who do not participate in school meals are more 
likely to purchase unhealthy foods from outside retailers (e.g., 
corner stores) [83, 84], increasing risk for overweight and obe-
sity [85]. These data illustrate that scale-up success is depen-
dent on both organizational adoption (schools implementing 
programs) and individual reach (students participating). In 
addition, the current literature in this area, indicate that suc-
cessful scale-up also depends on the interplay of contextual 
readiness, appropriate strategy selection, and continuous at-
tention to the mechanisms that link implementation quality 
to population-level outcomes.
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9   |   Recommendations for Advancing D&I 
Research to Improve Pediatric Obesity Treatment 
and Prevention

The symposium generated recommendations for disseminat-
ing and implementing EBIs into clinical and public health 
settings. We report them here based on the focus on context, 
strategies, mechanisms, and outcomes (see Table  1 for key 
highlights). We begin with general recommendations followed 
by more specific recommendations for those focused on the 
D&I of pediatric obesity–focused interventions. Advancing 
D&I science in this field will require more systematic assess-
ment of the contextual factors that shape implementation, 
rigorous testing and specification of D&I strategies, and the 
explicit identification of mechanisms and outcomes that ex-
plain and evaluate how strategies work. Collectively, these 
recommendations support the development of generalizable 
knowledge and scalable solutions that can move evidence-
based pediatric obesity prevention and treatment interven-
tions into routine practice.

D&I research in this area will benefit from more consistent 
assessment and understanding of how multilevel contextual 
factors (e.g., organizational readiness, community assets, reim-
bursement structures, sociocultural norms) influence both the 
selection and impact of implementation strategies. Frameworks 
such as Practical, Robust Implementation and Sustainability 
Model (PRISM), CFIR, and EPIS can guide systematic assess-
ment of inner and outer contexts to improve the likelihood of 
fit for both EBIs and D&I strategies. Research should also focus 
on consistent specification of strategies using existing compen-
diums when relevant and describing new or adapted strategies 
that best fit with the contextual needs of clinical and community 
systems. To date, strategy specification as it relates to the hy-
pothesized mechanisms through which improvements are made 
in reach, adoption, implementation quality, and maintenance is 
lacking.

In designing, testing, and delivering EBIs, researchers should 
also consider characteristics that support dissemination from 
creation through implementation. Communicating with the end-
users to understand what they want or need to adapt will help to 
preserve core functions of EBIs while being accommodating and 
pragmatic about what can change. Research is needed on shared 
decision-making tools between family and clinicians—espe-
cially if a family or clinician is strongly for or against a specific 
treatment like medication or surgery. Assigning or selecting spe-
cific implementation responsibilities across stakeholder groups 
(e.g., clinicians, community organizations, educators) is import-
ant to avoid fragmentation and diffusion of responsibility. Public 
health agencies and community partners are important for the 
delivery of prevention messaging, such as the WIC program 
and early childhood education centers or schools. Tools such as 
workbooks and guidelines are vital for facilitating community 
engagement in implementation and dissemination efforts, to 
ensure the core functions of EBIs are retained while effective 
implementation strategies are employed.

Having identified critical contextual and strategic consider-
ations, future research should also examine the mechanisms 
through which D&I strategies lead to changes in outcomes. 

Future research should apply qualitative, quantitative, and 
mixed methods approaches to determine the mechanisms that 
explain how and why D&I strategies work. Provider and clinic 
capacity-building strategies may act through capability and 
opportunity mechanisms, while community-based facilitation 
may operate through collective efficacy and social cohesion, 
and system-level policy strategies may function through institu-
tionalization. Additional mechanisms warranting investigation 
include implementation climate and leadership engagement 
(e.g., linking contextual readiness to sustained delivery), trust 
and relational embeddedness (e.g., supporting engagement in 
under-resourced communities), and feedback responsiveness 
(e.g., facilitating continuous improvement). Understanding 
these mechanisms can inform how D&I strategies are selected, 
adapted, and bundled across clinical and community delivery 
systems.

Several content-specific areas emerged as priorities for ad-
vancing D&I research, including IHBLT, pharmacotherapy, 
and metabolic/bariatric surgery. Regarding the delivery of 
IHBLT and to better align clinical trials with the needs and 
realities of clinical practice, there are opportunities to refine 
implementation strategies, simplify interventions while main-
taining fidelity to core components, and identify outcomes of 
importance to the family and overall medical management 
(e.g., diet or physical activity but also behavioral health sup-
port, addressing sleep, stress, mental health). There are many 
IHBLT options, though many derive back to the original 
Epstein studies and the Traffic Light Plan [86–89]. Specifying 
core components and tracking adaptations in real-world set-
tings will inform what can be changed based on context and 
will better align clinical trials with pragmatic adoption and 
implementation. Bundling and testing D&I strategies, such as 
viable reimbursement pathways and training, and building 
the workforce of delivery agents remain areas of need and op-
portunity for the scale and sustainability of IHBLT.

There are significant and time-sensitive opportunities as 
pharmacotherapy options for children continue to expand. 
Type I and II hybrid trials may help to understand within sys-
tems what strategies might be helpful to ensure that providers 
and families are prepared for their use when appropriate. This 
may include strategies to expand pharmacotherapy education 
for providers, including primary care or community-based set-
tings, including obesity pathophysiology and obesity medicine 
training in medical schools. Given the pace of medication op-
tions and therapies, an important advancement is to develop 
and test decision support tools that help clinicians stay abreast 
of current recommendations and prescribing options. Another 
avenue of study is how pharmacotherapy options connect to 
and intersect with behavioral programs and important ques-
tions about sequencing (before, along with, as maintenance) 
and dose (i.e., program intensity) and mode of delivery (i.e., 
digital or telehealth) of behavioral programs in conjunction 
with pharmacotherapy.

D&I theories, models, and frameworks are useful to identify the 
local context and barriers to access treatment options, to design 
and adapt programs that reach all children and adolescents re-
gardless of economic status or location, and to ensure sufficient 
surgeons, dietitians, psychologists, exercise physiologists, and 
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other health care support staff to optimize long-term outcomes, 
safety, and success. Many families do not know their treatment 
options, and there are limitations in primary care providers' and 
families' awareness and knowledge about the potential effec-
tiveness and safety of treatment options. Children with special 
health needs, such as developmental disabilities, neurocogni-
tive diversity, Prader-Willi syndrome, chronic pain, and mental 
health diagnoses, require tailored interventions. Addressing 
co-occurring conditions like depression or social needs like 
food insecurity is also a critical component of ensuring effective 
treatment. Combining IHBLT with pharmacotherapy and/or 
surgery is critical, as indicated in the AAP CPG. Together, these 
examples illustrate the diversity of implementation contexts 
that require tailored yet theoretically informed D&I strategies 
to ensure equitable access and sustained delivery.

10   |   Conclusion

In summary, obesity is a chronic, relapsing condition that requires 
sustained, coordinated responses across childhood and adoles-
cence. Priority research questions include examining contextual 
factors that facilitate or impede implementation of evidence-based 
prevention and treatment strategies, precise specification and rig-
orous testing of D&I strategies to identify successful practices, and 
evaluation of the mechanisms that lead to successful outcomes. 
These critical research directions will inform scalable solutions to 
move evidence-based approaches into real-world delivery.

Future D&I research should consider a range of outcomes from 
reach, adoption, and fidelity to equity, cost, implementation qual-
ity, sustainment duration, and policy uptake. Evaluating these out-
comes at individual, organizational, and system levels—and over 
time—will provide practical information that can be used to speed 
the uptake of pediatric obesity prevention and treatment into sus-
tained community and clinical practice. Using a more structured 
equity lens would identify strategies that provide equitable care 
across key family characteristics including race/ethnicity, rurality, 
and insurance coverage. To increase the likelihood of long-term 
impact, researchers and practitioners should integrate evidence-
based approaches within existing health, education, and policy sys-
tems, including, but also moving beyond, short-term grant cycles 
to models of financial and operational sustainability. Legislative 
action, institutional investment, and multisector learning sys-
tems are likely needed to translate discovery into lasting change. 
Ultimately, D&I science provides the road map for achieving eq-
uitable, population-level reductions in pediatric obesity through 
the systematic integration, evaluation, and sustainment of EBIs.
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