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Background

- Linking data sources can help derive novel insights
- Linkage performed by Privacy-Preserving Record Linkage (PPRL)
- Linkage Rate / Proportion: % of tokens from a primary data source that appear

in a secondary data source




Top of Attrition Funnel: Linkage Rate
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Types of Linkage Studies

A: Data source complementation
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Multiple Dimensions of Attrition




Base Population Overlap

Electronic Medical Electronic Medical

Medicare

Record Record

i



Base Population Overlap

Electronic Medical Electronic Medical

Medicare

Record Record

EMR cohort of younger patients:
Small linked cohort

E



Base Population Overlap

Electronic Medical Electronic Medical

Medicare

Record Record
EMR cohort of younger patients: EMR cohort of older patients:
Small linked cohort Larger linked cohort

E



Population Overlap

Low linkage rate

Population overlap
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Data Continuity Periods

Enroliment spans:
Data has periods defined during which we can expect data
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Time Period Overlap

Example study requirements:
1. Index date in Data Source 1
2. Outcomes in during follow-up period (after index date) in Data Source 2

Index date

Data Source 2

>




Time Period Overlap

Example study requirements:
1. Index date in Data Source 1
2. Outcomes in during follow-up period (after index date) in Data Source 2

Index date

Data Source 2

Index date

<.

Data Source 2




Time Period Overlap

Low time period
overlap

Time period overlap




Population and Time Period Overlap
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Real-World Tokenizatioln Trade-Offs
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Linkage Considerations

- Which PPRL tokens are available in both data sources?
- How many patients have these tokens available in each data source?

- How accurate are these tokens in identifying patients?




Accuracy vs Sample Size Tradeoffs

A
Social Security Number
Risk of
Token First Name + Last Name + Sex + Birth Date Duplicate
Accuracy Linkages
First Initial + Last Name + Birth Date
\J




Tokenization Yields Duplicates

Example A: 2 unique individuals with the same identifiers

name DOB token created id number
@
w ——{Jonathan Doe 01/01/2000 —>ABCDE 1234
®
'H‘ —T—®|Jonathan Doe 01/01/2000 —> ABCDE 5678




Duplicates Can Impact Results

Medical visits in Data
Single or de-duplicated Source 2
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Duplicates Can Impact Results

Medical visits in Data
Single or de- dupllcated Source 2

linkage —_— @ @ @ 3 visits per
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Duplicate linkage
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Deduplication Strategies

Data Source 1

name DOB token created common dx code rare dx code

Jonathan Doe  01/01/2000 ABCDE True True

Link on token Link on token
Link on token + common + rare
condition condition
Data Source 2
id num name DOB token created common condition rare condition
@)
[M 001 Jonathan Doe  01/01/2000 ABCDE YES NO

@
w 002 Jonathan Doe  01/01/2000 ABCDE YES —EES
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Deduplication Strategies

Data Source 1
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Conclusions
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