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Why we need a systems approach 
The Challenges of Complexity in Obesity Prevention



Key challenges for obesity prevention:

• Breadth and interconnectedness of the system driving obesity



Interdependence & Feedback



Key challenges for obesity prevention:

• Breadth and interconnectedness of the system driving obesity
• Very different contexts and settings



Map of average exposure to fast food 
across 5 boroughs of NYC (Kwate et al 
2008)

Social network structure and potential role 
in chronic disease (Christakis & Fowler 
2007)

Context matters



Key challenges for obesity prevention:

• Breadth and interconnectedness of the system driving obesity
• Very different contexts and settings
• Diversity across actors & across timescales



Heterogeneity & Adaptation

Actors who affect outcomes:
l Consumers
l Retailers
l Food Industry
l Government agencies
l Trade associations
l NGOs
l Communities
l Community coalitions
l Schools
l Healthcare providers
l Media
l Individual parents,
teachers, students….



Implications for science & policy
• Search for a single (independent) cause often misleading

• Standard approaches focused on isolating or changing single drivers have 
limited ability to engage complex dynamics



Implications for science & policy
• Search for a single (independent) cause often misleading

• Standard approaches focused on isolating or changing single drivers have 
limited ability to engage complex dynamics

• Likely no single solution that fits all individuals, circumstances, and 
contexts

• Policy solutions need to be both sufficiently broad and sufficiently 
context-specific



“A systems approach must be taken when formulating 
obesity prevention recommendations so as to address 
the problem from all possible dimensions… Solutions to 
the obesity epidemic must come from multiple sources, 
involve multiple levels and sectors, and take into 
account the synergy of multiple strategies.”
-U.S. National Academy of Medicine report on obesity prevention 2012

“Policy makers must be able to assess their proposed 
intervention’s total effect, including how affected 
individuals, organizations, or institutions might adapt 
to a new environment or change their behavior in 
reaction to what others are doing”
-U.S. National Academy of Medicine report on complex systems models to 
inform policy in tobacco control 2015



“A systems approach must be taken when formulating 
obesity prevention recommendations so as to address 
the problem from all possible dimensions… Solutions to 
the obesity epidemic must come from multiple sources, 
involve multiple levels and sectors, and take into 
account the synergy of multiple strategies.”
-U.S. National Academy of Medicine report on obesity prevention 2012

“Policy makers must be able to assess their proposed 
intervention’s total effect, including how affected 
individuals, organizations, or institutions might adapt 
to a new environment or change their behavior in 
reaction to what others are doing”
-U.S. National Academy of Medicine report on complex systems models to 
inform policy in tobacco 2015

This is hard to do!



What is a systems approach
Beyond multi-sector and multi-level



Defining terms: 3 ways a “systems” approach 
might go beyond “multi-sector” or “multi-level”

1. Coordination and synergy between intervention 
elements



“Multilevel, multisector strategies… may 
not always be complex enough to capture 
the dynamic interactions and short and 
long term feedback loops among the many 
influences on energy balance.”

“Systems approaches make it possible to 
predict unintended consequences and 
time-delayed effects”



Strategies

Recommendations

Example: APOP 



Strategies

Recommendations

Examples of synergy 
and coordination:
• Prerequisites for 

success
• Reinforcing 

feedback
• Natural 

complements

Example: APOP 



Shape Up 
Somerville Systems 
Map

Hennessy, Economos, and Hammond HEB 
2020

Example: SUS 



Defining terms: 3 ways a “systems” approach 
might go beyond “multi-sector” or “multi-level”

1. Coordination and synergy between intervention elements
2. Deeper focus on implementation and sustainability



• Multisector, multilevel “whole of community” 
interventions are resource-intensive to field 
and challenging to sustain

• New strategies for deeper understanding of and 
engagement with community structure and 
dynamics may hold the key to solving this 
challenge • Activating communities for 

bottom-up change may hold 
the key to overcoming policy 
inertia and sustaining 
change



Example: 
COMPACT study

“Upstream” / implementation “Downstream” / 
impact



Example: COMPACT study



Defining terms: 3 ways a “systems” approach 
might go beyond “multi-sector” or “multi-level”

1. Coordination and synergy between intervention elements
2. Deeper focus on implementation and sustainability
3. Tailoring to context to facilitate scalability



“In multilevel interventions, the 
fundamental questions of 
which factors to address and 
how to address them are 
difficulty to answer”



Scaling across diverse contexts may require 
“tailoring”…
• In design 
• In implementation 
• To long-run adaptation within context



Towards a science of “precision” prevention?



Looking ahead
Lessons learned so far, and Future Directions



Expanding Systems Interventions for 
Obesity Prevention will likely require…
• New science



Scientific needs:
1. A rigorous theory and method to project how different intervention 

designs map onto different contexts and starting points
• Bearing in mind adaptation and sustainability

2. A scalable approach to reliably, effectively, and equitably engage 
with and empower communities to undertake systems change
• Balancing scope and feasibility

3. New strategies to overcome “policy resistance” and systematic 
barriers to change



Expanding Systems Interventions for 
Obesity Prevention will likely require…
• New science
• Wider use of new methods



“There is a need to train scientists in academia, the private sector, and government 
agencies in all aspects of complex systems approaches—including systems 
research design, data collection, and analytical methodologies—and the use of 
models.”
-NASEM 2016 Framework for Assessing the Effects of the Food System

“The study of complex systems will serve the ultimate goal of informing decision 
making in food and agriculture practices and policies. Such systems models are also 
needed to propose interventions… and avoid adverse outcomes”
-NASEM 2019 Science Breakthroughs to Advance Food & Agricultural Research by 2030 

Complex systems methods for a complex 
problem

“Diet constitutes an extremely complex system…that is known to influence health 
(and disparities); modeling can help to make sense of that complex system. Advancing 
the evidence underpinning policy…will require integrating newer methods that help 
better elucidate and represent the complex systems. 
-NASEM 2023 Evaluating the Process to Develop Dietary Guidelines for Americans



Expanding Systems Interventions for 
Obesity Prevention will likely require…
• New science
• Wider use of new methods
• Teambuilding and training



Thank you!

Ross A. Hammond

rhammond@wustl.edu
rhammond@brookings.edu
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