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Outline

• Complex systems and the childbearing window
• Systems approaches to social context
• Systems Science, Social Context, and Maternal Health Outcomes

• Gestational Weight Gain
• Maternal Morbidity
• Childhood Obesity

• Next Steps and Recommendations
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Complex Systems and the Childbearing 
Window
• Decades of research have identified 

a wide array of determinants shaping 
outcomes during the childbearing 
window
• Implicit understanding that these 

determinants are embedded within 
systems at multiple levels shaping 
outcomes

• Childbearing window is also a period of 
dynamic change across multiple areas
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Complex Systems and the Childbearing 
Window
• Decades of research have identified 

a wide array of determinants shaping 
outcomes during the childbearing 
window
• Implicit understanding that these 

determinants are embedded within 
systems at multiple levels shaping 
outcomes

• Childbearing window is also a period of 
dynamic change across multiple areas

• Traditional epidemiologic 
approaches do not support the ability 
to analyze systems
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Complex Systems and the Childbearing 
Window
• Birthing people are embedded 

in multilevel social 
environments 
• Addressing outcomes during this 

period requires operating at 
multiple levels
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Complex Systems and the Childbearing 
Window
• Birthing people are embedded 

in multilevel social 
environments 
• Addressing outcomes during this 

period requires operating at 
multiple levels

• However, factors across social 
environments seldom act independently

• Systems Thinking is a way to understand 
and analyze interdependence between 
factors
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Systems approach to Social Context

• Systems Science tools support the integration of systems thinking 
across analytic contexts

• There are an array of approaches under the systems science umbrella

8

Agent Based Modeling Social Network Analysis System Dynamics

Acaroglu L. “Tools for Systems Thinkers: The 6 Fundamental Concepts of Systems Thinking.” Disruptive Design, Medium. September 7, 2017. https://medium.com/disruptive-design/tools-for-systems-thinkers-
the-6-fundamental-concepts-of-systems-thinking-379cdac3dc6a



Systems approach to Social Context
• System Dynamics (SD): the use of informal maps and formal 

models with computer simulation to uncover and understand 
sources of feedback in systems behavior

9
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Systems approach to Social Context
• System Dynamics (SD): the use of informal maps and formal 

models with computer simulation to uncover and understand 
sources of feedback in systems behavior

• Qualitative and Quantitative
• Qualitative approaches use visual 

diagrams to represent interdependent 
relationships and feedback 

• Quantitative approaches use mathematical 
modeling in the form of differential 
equations to simulate the system of interactions 
generating behavior over times
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Causal loop diagram: 
Fixes that fail archetype

Hovmand PS. Community based system dynamics. Springer; New York, NY: 2014.; Homer, Jack B., and Gary B. Hirsch. "System dynamics modeling for public health: background and opportunities." 
American journal of public health 96.3 (2006): 452-458.



Systems approach to Social Context

• Participatory and non-participatory 
SD
• Participatory approaches blend 

Community Based Participatory 
Research and qualitative data 
collection methods to better 
understand community perspectives 
on a problem

• Non-participatory approaches use a 
wide array of secondary data including 
literature reviews, case studies, and 
expert input
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American journal of public health 96.3 (2006): 452-458.



Systems Science and Gestational Weight 
Gain
• There is a small body of 

literature that has started to use 
systems dynamics approaches 
to better understand 
pregnancy-related weight
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Systems Science and Gestational Weight 
Gain
• There is a small body of 

literature that has started to use 
systems dynamics approaches 
to better understand 
pregnancy-related weight

• A lot of the work on social 
factors however, is in relation 
to other maternal health 
outcomes
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Systems Science, Social Context, and GWG

• Three ways in which systems tools can advance understanding 
social context and GWG
• Understanding
• Action
• Evaluation

• Systems tools are great for bridging between these ways as well
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Systems Science, Social Context, and GWG: 
Lessons from other outcomes

• Understanding

15Headen, Irene. "Structural Racism, Geographies of Opportunity, and Maternal Health Inequities: A Dynamic Conceptual Framework." 
Journal of racial and ethnic health disparities (2025): 1-18.



Systems Science, Social Context, and GWG: 
Lessons from other outcomes

• Understanding

16Headen, Irene. "Structural Racism, Geographies of Opportunity, and Maternal Health Inequities: A Dynamic Conceptual Framework." 
Journal of racial and ethnic health disparities (2025): 1-18.



Systems Science, Social Context, and GWG: 
Lessons from other outcomes
• Evaluation
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Inputs Activities Outputs Outcomes Impact

Traditional Theory of Change Framework



Systems Science, Social Context, and GWG: 
Lessons from other outcomes
• Evaluation

18Headen, Irene E., Tiffany M. Eaton, and Shiriki K. Kumanyika. "Using system dynamics mapping to explore synergy in an equity-focused obesity prevention framework." Frontiers in public health 13 (2025): 
1525224.



Systems Science, 
Social Context, and 
GWG: 
Lessons from other 
outcomes
• Evaluation
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Next Steps: Setting the Stage for Innovation

• Remaining research gaps:
• Better operationalizing the social and structural drivers of GWG

• Provide insight on different tailoring of intervention approaches in different 
populations

• Bridges with Implementation Science

• Using systems approaches to develop “flight-simulators” for intervention 
development

• Better understanding of how to use big data and large, linked data sets to 
improve both qualitative and  quantitative systems development
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Next Steps: Challenges and Considerations for 
Committee in Revising GWG Recommendations

Challenges

• Skill 
development/Sustainability of 
method

• Computational Complexity
• Availability of data

Considerations
• Systems science tools can be 

important bridging tools from 
understanding to action and 
action to evaluation, especially 
for socially marginalized 
populations

• Building an infrastructure for 
promoting cross-disciplinary 
collaborations that can 
incorporate the use of these 
and other innovative methods
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Thank you!
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