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Integration Across the Lifespan Spring Meeting 
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Wednesday, April 14, 2021 

MEETING SUMMARY 
 
Presenters: Heidi Hanson, PhD, MS (University of Utah); Shari Barkin, MD, MSHS (Vanderbilt University 
Medical Center); Rosalind Wright, MD, MPH (Icahn School of Medicine at Mount Sinai) 
 
Life Course Research Visual Toolkit: Why and What, Heidi Hanson & Shari Barkin 
 
Complexity Science  

o Systems where unexpected patterns emerge as a result of many individual parts 
interacting. These interacting parts follow a set of rules that result in these emergent 
properties. 

o Ask: How does each individual part behave? How do the parts of the system act 
together to affect the function of the whole system over time? 

o How does genetics come together with environment and timing? 
o The time has come for us to apply these new tools to advance life course research in a 

way that we’ve never been able to do before. 
 
Published Paper 

o “Charting the Life Course and Interdisciplinary Blueprint,” Cambridge University Press: 
▪ https://www.cambridge.org/core/journals/journal-of-clinical-and-translational-

science/article/charting-the-life-course-emerging-opportunities-to-advance-
scientific-approaches-using-life-course-
research/D65F1A099366A0DA313A4DD59833C305 

▪ DOI: https://doi.org/10.1017/cts.2020.492  
o Identifies three processes and two applications. 

▪ Processes: 

• Integrating data sets across the lifespan. 

• Data science cores that focus on curation, cleaning, analysis, and 
modeling of data. 

• New ways to model high-dimensional data. 
▪ Applications:  
▪ Expand traditional epidemiolocal methods to include systems and network 

modeling. 
▪ Improve reproducibility with standardized measures. 

o Intersections of Health Planes Over Time: 
▪ Potential 
▪ Performance 
▪ Experience 
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▪ Adaptability 
▪ Time (duration, “dose” of exposure) 
▪ Timing 

 
Life Course Research Visual Toolkit: Charting the Life Course: An Interdisciplinary Blueprint 

o TED-Style Talks 
o Mining Observational Data to Link the Phenome & Exposome 
o Integrating Data Across the Lifespan 
o Implementing Public Policy 
o Statistical Methods for Complexity Science 
o 6 full webinars with more than 15 national and international experts 
o 32 shorter educational skills building videos 
o Find the toolkit here: https://tinyurl.com/NCATSLifeCourseToolkit 

 
Dissemination Strategy 

o Target audience: Learners at all stages interested in understanding the importance of 
life course research, the potential applications, and emerging methods to conduct this 
type of research. 

o Current dissemination strategy: 
▪ CLIC website and blog 
▪ Request that the Life course Enterprise team send to their CTSAs and to their 

specific societies reaching across the lifespan 
▪ Send to the leaders of medical schools and schools of public health 
▪ PPT slides, announcement, and images are all available here: 

https://tinyurl.com/LCToolPromotional 
 
Journey into Complexity Science: Promise of the Exposome, Rosalind Wright 
 

o This presentation is a sample of one of the TED-Style talks featured in the toolkit 
o It can be found here: https://www.youtube.com/watch?v=epenuUFfuRM  
o Disentangling what begets asthma 

▪ Early experiences influence later-life health and disease 
▪ How environmental exposures in early life influence health and development in 

childhood and across the life span: 

• Toxic exposures during pregnancy 

• Low birth weight 

• Obesity, hypertension, CNS, cardiovascular/pulmonary diseases, 
diabetes 

• COPD 
o Asthma is a nice paradigm to think about it in because it has a unique life span.  

▪ It's not like cardiovascular disease where it doesn't manifest until you are an 
adult and sometimes well into your adulthood. It really starts in early childhood 
and it is an environmentally driven disease.  
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▪ We need to understand what environmental factors might play a role so that we 
can design interventions that prevent exposures, etc.  

▪ Can we find balances between risk and resiliency factors already?  
▪ It’s very complex when you scratch the surface and see all of the physical 

chemical factors, and social determinants in this context as well.  
▪ It’s not just the chemical and physical, but it's the psychosocial exposures at all 

those different levels too.  
▪ We miss a big part of the puzzle when we don't think as comprehensively as 

possible when it comes to how to measure it.  
▪ We've been struggling with this idea for decades, but we have the tools now to 

measure these more readily. The more comprehensive we are, the more 
advances we'll make. And the next slide shows that that's also complex because 
these environmental chemical social factors get biologically embedded through 
these interrelated systems.  

▪ We might take one at a time looking at epigenetics and differences in gene 
expression that might be related to these environmental factors. 

▪ The key to measuring this is about timing. The key to life course research is 
understanding when these exposures happen and when are the vulnerable 
critical windows. 

 
Promise of Exposome: Scaling it Up 

o The totality of exposure from pre-conception to death; an untargeted (hypothesis free) 
assessment of the totality of environmental exposures. 

o Common elements of the exposome concept: 
o Measure as much as you can, if not ‘the totality’ 

▪ Multiple stressors 
▪ Mixtures 

o Multi-scale Integration 
▪ Multiple time points 
▪ Exposure and response 

o Identify stressors that impact health 
▪ Data Driven (untargeted) Discovery 

 
How do we embrace the complexity and incorporate exposomics into translational science? Next 
steps: 

o Expand the exposome for large population studies. 
o To understand the complexity of the human exposome, we must adopt analytical 

strategies and study designs that incorporate integrated omnics approaches to 
understand biological response. 

o To understand the complexity of the human exposome, we must adopt analytical 
strategies and study designs that incorporate untargeted measures of exposure. 

o Integrating Data Across Individual Cohort Studies. 
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▪ ECHO (Environmental influences on Child Health Outcomes (a program 
supported by the NIH). 

▪ Merging data across different cohorts focused on specific life stages is one 
approach to mimic the life-course and explore changes in the exposome over 
time. 

▪ The Human Health Exposure Analysis Resource (2019-2024) 

• Goal: provide infrastructure for adding or expanding exposure analysis to 
advance understanding of the impact of environmental exposures on 
human health throughout the life-course. 

• Targeted analysis of biosamples, untargeted analysis of biosamples, 
analysis of environmental samples using both approaches. 

• https://hhearprogram.org  
 

This is an exciting time in environmental health research:  
• How to measure the exposome? You do not need to measure it all to make significant progress! 

• Looking ahead: “It is easier to build strong children than to repair broken men.” -Frederick Douglas 

• We can embrace the complexity, searching for these gene environment interactions in a significant way, 
with the tools that are emerging. 

• We now have the tools and the computational skills to be able to advance this concept of the exposome 
in a significant way. 

• We need to take advantage of the, um, emerging technologies that allow us to do highly temporarily 
resolved exposure assessment with low burden and reasonable costs. 
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