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Aim and Materials

• To use medical history of patients to screen for a cancer

• The All of Us “Researcher Workbench” platform
• The Registered Tier Dataset v7

• The Cloud analysis environment

• R (programming language)
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The All of Us Research Initiative 

• Started in 2015

• Individualized medicine

• 1 million volunteers in the US

• Genetic and health data

• Sources:
• Surveys on lifestyle & environment

• EHR

• Spot Labs and Physical measurements

• Wearable devices

3



The Previously
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Load datasets
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Datasets: A & B & D

• Date-time conversions

• Joins
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Code(s) of the Outcome Disease(s)



Dataset C

• Contained all diseases.

• Should have been excluded:
• The OUTCOME disease(s) (already in dataset B)

• Diseases happened AFTER the outcome disease(s)
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Date-time Conversions
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Social determinants of Health
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Exclude some diseases

•

•
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Person-Outcome Data frame
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Feature Construction
Grouping diseases into body systems using SNOMED-CT Hierarchy
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Dataset of “Disease – Disease Group”s
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Add “Disease Group” column, …
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… vs. altering the prev.-built column
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Keep only 1 occurrence of each disease

or / versus
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Add the Outcome column [and sort]
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Drop the date-time column

20



Associations:
Outcome (+/-) Exposure (+/-)
For each body system, estimate the association of the cancer with the history of 
the conditions falling within that body system.

21



Methods to this Aim

1. Calculation of Likelihood Ratios using the formula:

2. Fitting Statistical Models (Regression)

3. …

22



Likelihood Ratio
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Method 1: Calculation of 
Likelihood Ratios
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# Pts with the exposure (a & b)
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Non-existent “a / b” s
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LRs
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Method 2: Calculation of 
Odds Ratios
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Split and Exclude

• Split based on the value of “disease group”:

• Keep only those conditions with >30 occurrence:
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…
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Binary diseases, aggregated to just a row for a patient
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Example: Disorders of Hematopoiesis
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Regress the outcome on diseases in each group
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