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Problem Statement

• Cancer Epidemiology Cohorts (CECs):  Unique 
yet underutilized NIH-funded resources
• NCI has invested over $1B in over 30 CECs over last 

few decades
• Millions of high-quality data points on lifestyle, 

PROs, environment, biospecimens, claims, & more

• Three big challenges:  Most* CECs’ data are…
• Local & siloed, rather than FAIR
• Stored & structured for manual & individual analyses
• “Shared” primarily as limited datasets



California Teachers Study (CTS)      www.calteachersstudy.org





Project Summary and Goals

• Objective:  Increase the AI/ML readiness of CTS data 

• Specific Aim #1:  Deploy a secure and scalable computing environment for CTS data
• With partners at the San Diego Supercomputer Center’s (SDSC) Sherlock Cloud, expand our CTS 

data commons to include an AWS SageMaker environment for AI/ML applications
• Goal:  Increase the readiness of our CTS environment for AI/ML 

• Specific Aim #2:  Generate low-dimensional latent representations, or embeddings, 
for complex CTS survey data
• Visualize clusters from over 5000 data columns for over 133,477 participants

• Goal:  Identify additional phenotypes and help inform cohort discovery

• Specific Aim #3:  Test a City of Hope readmissions model in CTS data
• Revised:  train two new models focused on participants’ survey response & lifespan

• Goal:  Real-world model training on CTS data in new environment by data scientists



Highlights:  Aim #1



Expanded and Enhanced Analytics Infrastructure



Highlights:  Aim #2

• Focused on subset of CTS population with minimum 
amount of missing data
• Over 27,500 participants (observations) who 

completed all 6 CTS surveys
• 89 data columns (features) that were completed by 

all participants

• t-SNE:   t-distributed stochastic neighbor embedding on 10% sample 
• Hierarchical density-based clustering to partition 2D t-SNE embedding into spatial groups
• Used learned cluster labels to train a random forest classifier to predict labels in validation set
• Trained classifier then interpreted using SHAP values



Highlights:  Aim #3

• Demonstrate potential downstream use of CEC data by training 2 models:  
participant survey response & life expectancy
• Split dataset into 80:20 training & testing sets; reweighted b/c of class imbalances

• Who completes next mailed surveys? 
• Separate models for all 5 follow-up surveys; including 

gradient boosting classifier 

• Can diet & smoking predict death during follow-up?
• 3 models:  1) age-based, 2) XGBoost regression, & 3) DNN
• Transformed data into principal components (PC)



Challenges & Lessons Learned

Environment & Data
• Extensive & sensitive CEC data
• Valuable to surface heretofore 

hidden data & compute costs

Missing Data
• By design vs. data flaws
• CEC documentation subpar; 

need CDMs, CDEs, & standards

Data Diversity in CECs
• A strength & AI/ML weakness
• Organize & document in ways 

that convey context better

Closed vs. Open Cohorts
• CECs don’t replenish population
• Major questions about models 

over time & age in CEC data



Links & Future Work

• 4 tutorial notebooks on CTS GitHub:  github.com/California-Teachers-Study/ai-ml-supplement

• Incorporating embeddings into ongoing 
CTS work, e.g., geospatial exposures

• With SDSC Sherlock, accelerating 
transition of CTS infrastructure to AWS

• Strategic AI/ML plans for new cohorts



The CTS:  A different approach

Equal access for 
everyone to the 
same CTS data & 

resources

All users, data, 
tools, software, & 
documentation in 

one place

Thorough security 
framework for all 
users, data, & the 

environment

Standardize, 
automate, & 

eliminate barriers 
to success



Thank You

Mohsen Nabian, PhDAlec Wong, PhDKingson Man, PhD
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