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What Is a System?

Individuals do not exist in isolation; they are all part of many different 
systems, such as social, political, environment, and economic systems
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Examples of Complex Systems

Transportation 
systems

Ecological 
systems

Meteorological 
systems

Manufacturing
systems

Financial 
systems

Aerospace 
systems
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Laptop 
Computer

Computational Modeling Can Help Understand 
and Address Complex Systems

Not this type of modeling… This type of modeling…
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Dangers of Not Using a Systems Approach

Need for 
systems 
science 

approach

Band-aids rather 
than solutions

Unsustainable 
solutions

Missing secondary 
and tertiary  

effects

Unintended 
consequences

Expended time, 
effort, and 

resources from 
trial and error
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Computational Approaches To Help 
Understand and Address Complex Systems
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Top Down Approach: Look for Patterns
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Bottoms-Up Approach: Build the System
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Virtual Infant Model: Simulating Infants and Their 
Activities
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Excess bodyweight

AGENT 241,205

Gender: M
Age: 0.5
Length: .685
Weight: 7.48
Metabolic model

Calories Eaten - Calories Burned = Weight Gain or Loss
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Using Virtual Infants to Evaluate Following Different 
Formula Feeding Guidelines
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Even Following The Minimum Recommended Amounts Can Still 
Lead to Obesity



Twitter: @PHICORteam | @bruce_y_lee

Using Virtual Infants to Test Different Complementary Feeding 
Guidelines
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Following Solid Food Guidelines Can Lead to Overfeeding And 
Overweight/Obesity
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Virtual Population Obesity Prevention (VPOP) 
Labs: “SimCity” for Obesity Prevention
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Representations of All Key Locations in VPOP 
Use Geo-Coded Data

households

schoolsworkplace
physical activity locations 
(parks, gyms, rec centers)

food sources
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Each Person Represented by Computational 
Agent 

Synthetic population built using census data

Each agent has the following characteristics: 
• Age
• Gender
• Race/Ethnicity
• Socio-economic status
• Home assignment
• School assignment 
• Height 
• Weight

Data specific to Baltimore
allows the model to truly
analyze the systems within
Baltimore
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Each Agent’s Daily Schedule

Main meal

Snack

Physical activity
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Each Agent is Embedded with a Personalized 
Metabolic Model
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Excess bodyweight

AGENT 241,205

Gender: M
Age: 12
Height: 60
Weight: 95
Metabolic model

Hall et al, 2014 

Calories Eaten - Calories Burned = Weight Gain or Loss
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Sugar-Sweetened Beverage (SSB) Warning Labels 
can Affect SSB Consumption and Obesity
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Even Sugar-Sweetened Beverage (SSB) Warning Labels 
With Low Effectiveness Can Reduce Obesity Prevalence
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Summary

• Nutrition and health involve complex systems

• Not everyone responds to nutrition/diets in the same way

• Precision nutrition: better tailoring diets to the systems of 
interest

• Computational analytics and approaches such as AI can help 
better achieve precision nutrition

• However, they need to properly account for and address the 
complex systems that affect and are affected by nutrition
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Questions and Discussion

Thank you! 
@PHICORteam
@bruce_y_lee


