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The Challenge: Obesity and Severe Obesity Rates 
in the United States Continue to Increase
• About half of the adult U.S. population will 

have obesity and about a quarter will have 
severe obesity by 2030.1 

• Obesity rates are at historically high levels 
ages 2–19,2 and our studies predict a 
majority will have obesity by age 35.2

• Racial/ethnic, geographic, gender and 
income disparities are growing.1

1Ward ZJ, Bleich SN, Cradock AL, et al. Projected U.S. State-Level Prevalence of Adult Obesity and Severe Obesity. N Engl J Med. 2019.
2Ward ZJ, Long MW, Resch SC et al. Simulation of Growth Trajectories of Childhood Obesity into Adulthood. N Engl J Med. 2017.



Rising Obesity Rates & Disparities are Driven by 
Many Forces

1Kumanyika SK. A Framework for Increasing Equity Impact in Obesity Prevention. Am J Public Health. 2019.
2Bleich SN, Ard JD. COVID-19, Obesity, and Structural Racism: Understanding the Past and Identifying Solutions for the Future. Cell Metab. 2021. 

3Swinburn BA, Sacks G, Hall KD et al. The global obesity pandemic: shaped by global drivers and local environments. Lancet. 2011. 

Social & economic determinants of 
health1,2,3 
Structural racism1,2 
Commercial determinants of 
health1,2,3 

Influence

Neighborhoods where people live
Household income and wealth
Racial segregation
Concentrated poverty
Foods & beverages people consume

These are powerful forces and difficult to change.



To Change These Relationships, We’ve Worked to 
Identify Cost-Effective Preventive Strategies
• Recent attention has focused on weight-

loss drugs: these are expensive, and 
long-term evidence is lacking. We 
focused on population strategies that 
can prevent excess weight gain and 
obesity among children in the first 
place.1

• There are many program and policy 
strategies; we have found many of 
these to be quite low cost, effective, 
and sustainable.

• We reviewed more than 130,000 
studies in our search. 

• We want feasible and replicable 
strategies, with good evidence that they 
can: 

• Improve nutrition and physical 
activity

• Prevent excess weight gain
• Improve population health 
• Advance health equity

1Gortmaker SL, Bleich SN, Williams DR. N Engl J Med. 2024.



How the CHOICES Model Works
• Project impact on the population
• The CHOICES microsimulation model projects the future 

course of the obesity epidemic by evaluating how an 
identified strategy will impact obesity, health care costs, 
and quality-adjusted life year (QALY) outcomes over 10 
years.

• There is strong evidence linking excess weight gain and 
future risk of diabetes, heart disease, many cancers, 
mortality, higher health care costs, and QALYs.



Key Model Inputs

Reach
Who will benefit?

Effect
What is effect of the 
policy/program on 

health?

Cost 
Implementation costs 
of program/policy and  

health care cost 
savings

Focus on cost-effectiveness implementation of strategies to improve nutrition and physical activity environments
Dietz WH, Gortmaker SL. New Strategies to Prioritize Nutrition, Physical Activity, and Obesity Interventions. Am J Prev Med. 2016.



Two Examples: Policies with Good Evidence for 
Effectiveness

1Kenney EL, Lee MM, Barrett JL et al. Cost-effectiveness of improved WIC food package for preventing childhood obesity. Pediatrics, in press. 
2Lee MM, Barrett JL, Kenney EL et al. A Sugar-Sweetened Beverage Excise Tax in California: Projected Benefits for Population Obesity and 

Health Equity. Am J Prev Med. 2023. 

Special Supplemental Nutrition 
Program for Women, Infants, and 
Children (WIC) Food Package Change1*

Sugar-Sweetened Beverage Excise 
Tax2†

*Implemented nationally
†Not implemented nationally, but draws from local taxes that have been implemented

Strategies to improve large food environments for children Strategies to improve nutrition in the marketplace



What is the Special Supplemental Nutrition 
Program for Women, Infants, and Children (WIC)?
• Operated by the US Department of Agriculture 

(USDA), the WIC program “aims to safeguard the 
health of low-income women, infants, and children up 
to age 5 who are at nutrition risk by providing 
nutritious foods to supplement diets, information on 
healthy eating, and referrals to health care.”1

• 6 million participants; one-third of all infants in 
U.S.

• In 2009, the allowable food list was updated to support 
improved nutrition.

• WIC benefits can only be spent on certain foods.
Image credit: USDA

1Food and Nutrition Service. United States Department of Agriculature. Special Supplemental Nutrition 
Program for Women, Infants, and Children (WIC). https://www.fns.usda.gov/wic    



Impacts of the WIC Food Package Change in 2009

Participants purchased 
and consumed:
• Fewer total calories
• Less juice 
✓More whole grains
✓More fruits/vegetables1-5 

1Andreyeva et al.
2Schwartz et al.

3Odoms-Young et al.

4Tester et al.
5Ng et al.

6Daepp et al.

The percentage of 2–4-year-olds 
participating in WIC with obesity 
was increasing each year by 
0.23 percentage points6

BEFORE 2009 2009

The percentage of 2–4-year-
olds participating in WIC with 

obesity has been
decreasing each year by 0.34 

percentage points6

AFTER 2009



Key Model Results: 
WIC Food Package Change in 2009

Cases of childhood 
obesity prevented in 
the final model year

Implementation 
cost per person 

per year

Cost per quality-adjusted 
life year (QALY) Health equity impact

62,800 
(95% UI: 53,900, 71,000)

$1.77
(95% UI: $1.74, $1.81)

$10,600
(95% UI: $9,760, $11,700)

✓ All cases of obesity 
prevented are among 
children from households 
with low income

✓ Likely has improved health 
equity by income and 
race/ethnicity

Kenney EL, Lee MM, Barrett JL et al. Cost-effectiveness of improved WIC food package for preventing childhood obesity. Pediatrics, 2024. 
 



What is a Statewide Sugar-Sweetened Beverage 
Excise Tax?
• A sugary drink excise tax is an excise tax assessed on manufacturers, bottlers, and/or 

distributors of sugary drinks based on the size of the sugary beverage distributed to 
consumers; collected by the state government.

• Sugary drinks account for nearly half of the total added sugars in a typical American 
diet; about half of adults and over 60% of kids consume a sugary drink on any given 
day.

• Evaluations of taxes implemented in multiple cities in the US—including Berkeley, 
Oakland, and San Francisco, Philadelphia, and Seattle — have indicated effectiveness 
in reducing sugary beverage sales and consumption.

U.S. Department of Health and Human Services, U.S. Department of Agriculture. 2015-2020 Dietary Guidelines for Americans. 
Rosinger et al., Sugar-sweetened Beverage Consumption Among U.S. Youth, 2011-2014. NCHS Data Brief. 2017
Rosinger et al., Sugar-sweetened Beverage Consumption Among U.S. Adults, 2011-2014. NCHS Data Brief, 2017
Centers for Disease Control and Prevention. Get the Facts: Sugar-Sweetened Beverages and Consumption, 2021

 Silver LD, Ng SW, Ryan-Ibarra S, Taillie LS et al. PLoS Med. 2017. 
  Powell LM, Leider J. Econ Hum Biol. 2020. 

Roberto CA, Lawman HG, LeVasseur MT, et al. JAMA. 2019.
Krieger J, Bleich SN, Scarmo S. Annu Rev Public Health. 2021. 



Key Model Results: Statewide Sugar-Sweetened 
Beverage Excise Tax in California

Note: An excise tax generates revenue for the state government, in this case about 
$1.6 billion/year; this revenue is not included in our cost-effectiveness estimates

Cases of obesity 
prevented in the final 

model year

Implementation cost 
per benefiting person 

per year

Cost per quality-
adjusted life year 

(QALY)
Health equity impact

266,000 
(95% UI: 125,000, 541,000)

$0.09
(95% UI: $0.07, $0.12) Cost-saving

✓ Greater reduction in obesity 
prevalence among Black or African 
American and Hispanic or Latino 
populations and populations with 
low household incomes

✓ Likely to improve health equity by 
race, ethnicity, and income

Lee MM, Barrett JL, Kenney EL et al. A Sugar-Sweetened Beverage Excise Tax in California: Projected Benefits for Population Obesity and Health Equity. Am J Prev Med. 2023

ALSO: Both lower and higher income populations can expect to spend less on sugary beverages 
after the tax is implemented. This tax is also projected to raise $1.6 billion in state tax revenue annually. 



Conclusions
• These are examples of cost-effective strategies to improve nutrition 

environments in the United States. Similar strategies could be applied 
elsewhere.
✓Both strategies are projected to be cost-effective; one is projected to be 

cost-saving (statewide sugar-sweetened beverage excise tax)
✓Both are projected to improve health equity (WIC food package change, 

statewide sugar-sweetened beverage excise tax). 



Conclusions cont’d
• These illustrate two pathways to improved health equity: for example, in the 

case of income related disparities: 
• If the strategy is focused on the low-income population (WIC)
• If there are larger effects of the intervention among lower-income populations 

(SSB excise tax)
• A limitation: While we have evidence for cost-effectiveness and the impact on 

health equity of these interventions, collectively these are not projected to 
reduce obesity prevalence in the U.S.—but they will slow the increase. We 
need a wide range of strategies in many different settings.



Learning Collaborative Partnerships

We have worked with many partners 
to apply the CHOICES framework to 

identify “best value for money” 
strategies for states and cities

This has provided evidence of some 
best value for money to strategies to 
prevent obesity and improve health 

equity throughout the U.S.



Key CHOICES Partners

• Connect health agencies and other 
partner organizations to work with 
CHOICES team

• Advise on framework and logistics for 
the learning collaborative partnership

• Advise on communications and policy



Learning Collaborative Partnerships 
Throughout the U.S.



Strategies Developed & Modeled with Partners
• SSB excise taxes: Washington, West Virginia, 

Denver, Salt Lake City, New Hampshire, New York 
City and New York State, Alaska, Hawaii, California, 
Minnesota

• Improved nutrition and physical activity in early 
care and education settings: West Virginia, 
Philadelphia, Oklahoma, Washington, New 
Hampshire, Mississippi, Detroit, Arkansas 

• Water access at school: California, Massachusetts
• STAR clinical intervention: Denver, Iowa
• Healthy beverages in out of school settings: San 

Antonio, Wisconsin, Allegheny County PA

• WIC screen time intervention: Oklahoma, 
Arkansas

• Healthy incentives in SNAP: Harris County Texas
• Active recess: Washington, Salt Lake
• Active PE: Hawaii, Allegheny County PA, Iowa
• More movement & reduced screen time in early 

care: Boston
• Movement breaks in the classroom: 

Massachusetts
• Safe routes to schools: Minnesota, Houston, 

Wisconsin
• Healthier Afterschool Environments (OSNAP): 

Boston



Thank You

CONTACT CHOICES

• For more information contact us: 
choicesproject@hsph.harvard.edu 

• Visit us at: choicesproject.org

mailto:choicesproject@hsph.harvard.edu
https://choicesproject.org/


Healthy Communities Study
Examining how community policies and 
programs are related to children's weight status

Russell Pate, PhD
University of South Carolina Arnold School of Public Health
June 2024



Partners
• NHLBI
• Battelle Memorial Institute

• UC Berkeley
• University Of Kansas
• University Of South Carolina



Study setting and participants

• 130 U.S. communities – area served by public high 
school closest to center of selected census tract; 
stratified national probability-based sample

• 5,138 elementary and middle school students 
recruited through their schools



Community policies and programs (CPPs)
• CPPs implemented over the previous decade
• Related to nutrition, physical activity, weight control, 

and prevention of childhood obesity
• Standardized interviews with key informants and 

document review



Community policies and programs (CPPs)
• Coded for multiple attributes – target behavior, 

behavior change strategy, duration, reach
• 9,681 CPPs reported by 1,421 key informants
• “Intensity score” assigned to each CPP and 

summarized at community level



Children and parents
• Measures administered during home visit

• Anthropometry (HT, WT, BMI)
• Self- or parent-reported diet and physical activity behavior
• Demographic characteristics
• Surveys of potentially related behavioral and environmental 

constructs
• Sub-sample – HT, WT abstracted from children’s medical records



Analysis variables
• Dependent variables

• BMI
• Dietary behavior indices
• Physical activity index (MVPA)

• Independent variables
• Number of CPP target behaviors
• CPP intensity scores (theory-based index)

• All
• Diet targets
• Physical activity targets



Findings – BMI outcome
• Total number of CPP diet and physical activity target 

behaviors, and number of physical activity target behaviors 
were negatively associated with BMI.

• CPP intensity score negatively associated with BMI 
trajectories estimated from HI,WT data in children’s medical 
records.



Findings – BMI outcome
• Associations were not consistently significant across 

income, race/ethnicity and geographic groups.
• Effects less likely to be significant in youth from low-income 

families, in African-American and Hispanic youth, and 
in communities with high proportions of African-American 
and Hispanic families.



Interpretation
• More is better – children living in communities with a greater 

number of CPPs had lower BMIs.
• Higher “intensity” is better – children living in communities 

with greater intensity of CPP activity showed lower BMI 
trajectories.

• Associations between CPP activity and BMI are inconsistent 
across demographic groups – in general, not significant in 
less advantaged groups.



Interpretation
“The healthy communities study may be the 
first nationwide study to provide convincing evidence that 
the mainstream programmes and policies being put in 
place to address child obesity in the United States are 
relatively less likely to benefit higher risk population 
groups.”

Kumanyika, 2018



Current Studies Using HCS Data
• Understanding Community Obesity Issues and Informing Tailored 

Community Interventions to Reduce Childhood Obesity 

• R. Pate, L. Ritchie, J. Schultz

• Applying Classification and Regression Tree (CART) Analysis to 
HCS data



Current Studies Using HCS Data
• The Role of the Contextual Food Environment and 

Community Programs and Policies on Diet and Dietary 
Disparities in the National Healthy Communities Study 
(N. Colabianchi)

• Importing external datasets to complement HCS community 
policies and programs data



Thank you!



Catalyzing Communities to 
Promote Child Health and 
Prevent Obesity: 
A Systems Approach

Christina D. Economos, MS, PhD
Friedman School of Nutrition Science and Policy
June 2024



Evolution of Obesity Prevention 
Interventions

Individual behavior 
change

Policy and 
Environmental 
interventions

Multi-
level/multi 

sector designs

Whole of 
Community 
approaches

Systems 
science to 

design complex 
and responsive 

strategies.

Structural 
Interventions 
toward equity



SHAPE UP 
SOMERVILLE: 
Results from a Whole 
of Community 
Intervention

39

INCREASED
• Sports and activities

• Healthy restaurant 
meals

• Overhaul of school 
food and competitive 
foods

• Community-wide 
policy change:

• Additional farmers 
markets & Gardens

DECREASED

• BMI-z score
• Obesity 

prevalence
• Children
• Parent 

spillover 
• Sugary drink 

intake
• Screen time

INCREASED
• Return on investment

• Sports and physical 
activities

• Healthy restaurant 
meals

• Healthfulness and 
quality of school food 
and competitive foods

• Community-wide 
policy change

• Food access -
additional farmers 
markets & gardens

Sustained Community Campaign 
Informed National  Efforts

Obesity 2007;15:1325-1336; Prev Med. 2010 Jan; 50 
Suppl 1:S97-8. Prev Med 2013  57(4): 322-7; BMC 
Pediatrics.  2013; 13(1):157. Prev Chronic Dis, 
2009;6(3).  Prev Chronic Dis, 2009;6(3). Am J Public 
Health. 2015 Feb ;105(2); Prev Med Rep. 2019 July 
16:16 100954. 



Mapping the Dynamics of Community Change

Hennessy E, Hammond R, Economos CD (Health Educ Behav. 2020 Apr;47(2):213-223Health Educ Behav. 2020 Apr;47(2):213-223



Role of a Coalition



Engaging Coalitions in Community-based Childhood Obesity 
Prevention Interventions: A mixed-methods assessment

Korn AR, Hennessy E, Tovar A,  Finn C, Hammond RA, Economos CD. Childhood Obesity. 2018 Sep 6. doi: 10.1089/chi.2018.0032. 



Support from the NHLBI & OBSSR . NIH grant 
#R01HL115485
Co-PIs: R. Hammond & C. Economos

43

Understand and leverage existing systems within a 
community to implement an upstream approach to 

obesity prevention  

Working hypothesis: stakeholder groups may be a 
driving factor in the success of interventions through a 
process of “Stakeholder--driven Community Diffusion”. 



Validation and Refinement of the Stakeholder-driven 
Community Diffusion Survey

Korn, A.R., Appel, J., Hammond, 
R.A. Economos, C et al. Validation 
and refinement of the Stakeholder-
driven Community Diffusion Survey 
for childhood obesity prevention. 
Implementation Sci 16, 91 (2021). 



Stakeholder Driven Community Diffusion Theory and Evaluation
Upstream outcomes Midstream outcomes Downstream outcomes

Community 
Context

Convene Diffusion & 
collaboration

Review evidence & 
prioritize

Change policies, 
practices & 

environments

Child health 
outcomes

Child health champions

Build knowledge 
engagement, 

relationships & 
system insights

Take action within 
communities

• Knowledge 
• Engagement
• Social networks
• Transformative learning
• Coalition efficacy

• Social networks
• Knowledge & 

engagement 
of 1st degree alters

• Organizational readiness
• Community policy, systems, 

environment (PSE)
Korn A.R. et al (2021). Implementation Science 16, 91 (2021)  Korn, A.R., et al (2018).. BMC Public Health, 18(1) 1-11. Appel, J. M., et al, (2019). PLoS One 14(8): e0220169. 



Stakeholder 
Convening

46



Group Model 
Building

Calancie L, Fullerton K, Appel JM, Korn AR, Hennessy E, Hovmand P, Economos CD. J Public Health Manag Pract 2020 Aug 6.



Using Systems Science 
Methods
• To understand the complex 

interactions between steering 
committee members and 
community context that influences 
success in obesity prevention 
interventions

Conceptualization of a steering committee social network overlayed on 
the causal loop diagram to create a multilevel structure (not real data).

McGlashan, J., de la Haye, K., Wang, P. et al. Collaboration in 
Complex Systems: Multilevel Network Analysis for Community-
Based Obesity Prevention Interventions. Sci Rep 9, 12599 (2019). 
https://doi.org/10.1038/s41598-019-47759-4
https://www.nature.com/articles/s41598-019-47759-4#citeas



Evolution of a Coalition Network

Korn A.R. et al (2021). Evolution of a Coalition Network during a Whole-of-Community Intervention to Prevent Early Childhood Obesity. Childhood Obesity. 2021 Mar 23



Using Social Network Data to Understand 
Connections and Diffusion

Moore, T. R., Pachucki, M., Economos, C. D. (under review, 2024). Coalition Network Patterns That Lead To Better Diffusion. Prevention Science.

Wave 1 Final Wave

Coalition members who increase their “knowledge and engagement in prevention efforts” scores the 
most also see a change in their social network position: they become more central in the network, 
and they become important influencers in information exchange

Economos, CD, Calancie. L. et al Results of a Stakeholder-driven Community Diffusion two-year pilot study to prevent obesity during early childhood in Somerville, MA: Shape Up Under 5 BMC Public Health, 2023 23: 529



Midstream Impact: Policies, Systems, and Environments

Economos, CD, Calancie. L. et al Results of a Stakeholder-driven Community Diffusion two-year pilot study to prevent obesity during early childhood in Somerville, MA: Shape Up Under 5 BMC Public Health, 2023 23: 529

*Committee members 
reported improvements in 
policies, systems, and 
environments from baseline 
to 24 months (difference 
between means: 0.084; 95% 
CI: 0.028, 0.140; p=0.003)





Catalyzing Communities: Our Approach
• Leverage approaches from obesity science and systems 

thinking to bring together multi-sector leaders

• Surface diverse perspectives, build consensus, and drive 
coordinated, comprehensive action

• Continuous refinement of the approach through ongoing, 
rapid cycle, rigorous evaluation of the transformation proces

• Responsiveness to local needs and community readiness 
are key priorities



Catalyzing Communities Current Partners and Priorities



Implementing a 
stakeholder-driven 
community diffusion-
informed intervention 
to create healthier, 
more equitable 
systems: a community 
case study in Greenville 
County, South Carolina 

 Calancie L, Fair ML, Wills S, Werner K, Appel JM, Moore TR, Hennessy E and Economos CD 
(2023) Implementing a stakeholder-driven community diffusion-informed intervention to 
create healthier, more equitable systems: a community case study in Greenville County, 
South Carolina. Front. Public Health 11:1034611. 



Political will

Healthcare 
quality and 

access

Demand for 
action

Toxic Stress: 
violence, 

trauma, povertyCommunity and 
Environmental 
Factors within a 
whole of 
community 
intervention are 
connected Transportation 

systems

Community
engagement

Food Access: 
Retail, farmers 
markets, food 

banks

Community design

Built Environment: 
Playspace, walkability, 

complete streets

Neighborhood safety

Availability, cost, and 
quality of childcare

Funding and resource 
allocation– local state, 
federal, philanthropy

Equity, historical 
and current 

discrimination 
and trust

Calancie et al (2022); 
Implementing and Evaluating a 
Stakeholder-Driven Community 
Diffusion-Informed Early 
Childhood Intervention to 
Prevent Obesity, Cuyahoga 
County, Ohio, 2018-2020. 
Preventing chronic disease, 19, 
E03
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Dialogue & 
mutual 
learning

Flexibility Influence &
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trustworthiness

Roles Intervention 
factors

Implementation &
sustainability

Problem Resources

Preliminary data N=8 communities



9 Common Dynamics Described by 3 or 
More Communities within CLDs

1. Intergenerational wealth or poverty

2. Struggle to meet basic needs

3. Time trade-offs

4. Stress, poor mental health, and 
trauma undermine wellness

5. Community engagement creates 
power

6. Home food environment, 
preferences and consumption

7. Perception of safety influence 
social cohesion and health 
behaviors

8. Health norms and expectations

9. Supply and demand for healthy 
foods in communities

Note: Data reflect preliminary analyses from CLDs across 7 communities –Common 
dynamics were distilled from all models. 

Calancie et al., Perceptions of how Social Determinants of Health Interact to 
Influence Children’s Health and Disparities in Seven Communities across the 
United States. ISBNPA, 2023

Draft, not for distribution

Top 5 Codes:
 

Socioeconomic Status
Neighborhood and physical 

environment
Social context
Health states

Food environment



Key Takeaways
• We are at an important inflection point in the field of obesity interventions, and 

we must continue to evolve our understanding of what underlies obesity risk and 
how to address it.

• Systems science is a critical piece of that evolution, and can be used to design, 
implement, evaluate, and sustain effective prevention interventions

• We must center equity in all the work we do, to ensure we are reaching those in 
greatest need

• Innovative efforts are underway across the country, merging rigorous science 
and community wisdom, to address structural drivers that shape health 
outcomes



Christina.Economos@tufts.edu

Thank you!

Conducting multilevel multicomponent interventions, 
addressing structural drivers with a health equity focus, 
and using systems and implementation science to shape 

and guide the work is the future


