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Data sharing in conventional multi-center studies

4

Analysis 
center
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Datasets shared in conventional multi-center studies

5

Pooling study-specific individual-level datasets
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Datasets shared in conventional multi-center studies

6

PatID Treatment Outcome Age Sex Diabetes CVD NSAID Χ

001 1 0 0 1 0 1 1 Χ

002 0 0 1 1 0 1 0 Χ

003 0 0 1 0 0 0 0 Χ

004 0 0 2 0 1 0 0 Χ

005 0 1 3 0 0 1 0 Χ

006 1 1 3 1 0 0 1 Χ

007 1 0 1 1 1 0 1 Χ

008 1 0 0 0 1 0 0 Χ

009 0 1 2 1 0 0 0 Χ

010 0 0 1 1 0 0 0 Χ

011 0 0 1 0 0 0 0 Χ

Χ Χ Χ Χ Χ Χ Χ Χ Χ
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Datasets shared in conventional multi-center studies
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PatID Treatment Outcome Age Sex Diabetes CVD NSAID Χ

001 1 0 0 1 0 1 1 Χ

002 0 0 1 1 0 1 0 Χ

003 0 0 1 0 0 0 0 Χ

004 0 0 2 0 1 0 0 Χ

005 0 1 3 0 0 1 0 Χ

006 1 1 3 1 0 0 1 Χ

007 1 0 1 1 1 0 1 Χ

008 1 0 0 0 1 0 0 Χ

009 0 1 2 1 0 0 0 Χ

010 0 0 1 1 0 0 0 Χ

011 0 0 1 0 0 0 0 Χ

Χ Χ Χ Χ Χ Χ Χ Χ Χ

Each row represents an individual



8

Datasets shared in conventional multi-center studies
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PatID Treatment Outcome Age Sex Diabetes CVD NSAID Χ

001 1 0 0 1 0 1 1 Χ

002 0 0 1 1 0 1 0 Χ

003 0 0 1 0 0 0 0 Χ

004 0 0 2 0 1 0 0 Χ

005 0 1 3 0 0 1 0 Χ

006 1 1 3 1 0 0 1 Χ

007 1 0 1 1 1 0 1 Χ

008 1 0 0 0 1 0 0 Χ

009 0 1 2 1 0 0 0 Χ

010 0 0 1 1 0 0 0 Χ

011 0 0 1 0 0 0 0 Χ

Χ Χ Χ Χ Χ Χ Χ Χ Χ

Each column represents a variable
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Standard approach: pooling individual-level datasets
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PatID Exposure Outcome Time X1 X2 X3 X4 X5 Χ

001 1 0 312 0 M 0 1 1 Χ

002 1 0 40 1 M 0 2 0 Χ

003 1 0 365 1 F 0 2 0 Χ

004 1 0 200 2 F 1 1 0 Χ

005 0 1 2 3 F 0 3 0 Χ

006 0 1 15 3 M 0 1 1 Χ

007 0 0 4 1 M 1 1 1 Χ

008 0 0 145 0 F 1 3 0 Χ

009 Χ Χ Χ Χ Χ Χ Χ Χ Χ

PatID Exposure Outcome Time X1 X2 X3 X4 X5 Χ

001 0 1 35 1 F 1 3 0 Χ

002 0 1 213 2 M 1 1 1 Χ

003 0 1 453 2 M 0 4 1 Χ

004 0 0 58 3 M 0 3 1 Χ

005 1 0 31 3 M 0 3 0 Χ

006 1 0 56 1 F 1 2 0 Χ

007 1 0 123 1 F 1 1 1 Χ

008 1 0 546 0 M 0 3 0 Χ

009 Χ Χ Χ Χ Χ Χ Χ Χ Χ

PatID Exposure Outcome Time X1 X2 X3 X4 X5 Χ

001 1 0 312 0 M 0 1 1 Χ

002 1 0 40 1 M 0 2 0 Χ

003 1 0 365 1 F 0 2 0 Χ

004 1 0 200 2 F 1 1 0 Χ

005 0 1 2 3 F 0 3 0 Χ

006 0 1 15 3 M 0 1 1 Χ

007 0 0 4 1 M 1 1 1 Χ

008 0 0 145 0 F 1 3 0 Χ

009 Χ Χ Χ Χ Χ Χ Χ Χ Χ

001 0 1 35 1 F 1 3 0 Χ

002 0 1 213 2 M 1 1 1 Χ

003 0 1 453 2 M 0 4 1 Χ

004 0 0 58 3 M 0 3 1 Χ

005 1 0 31 3 M 0 3 0 Χ

006 1 0 56 1 F 1 2 0 Χ

007 1 0 123 1 F 1 1 1 Χ

008 1 0 546 0 M 0 3 0 Χ

009 Χ Χ Χ Χ Χ Χ Χ Χ Χ

Data Partner 1

Data Partner 2
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Not always possible to pool individual-level datasets
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PatID Exposure Outcome Time X1 X2 X3 X4 X5 Χ

001 1 0 312 0 M 0 1 1 Χ

002 1 0 40 1 M 0 2 0 Χ

003 1 0 365 1 F 0 2 0 Χ

004 1 0 200 2 F 1 1 0 Χ

005 0 1 2 3 F 0 3 0 Χ

006 0 1 15 3 M 0 1 1 Χ

007 0 0 4 1 M 1 1 1 Χ

008 0 0 145 0 F 1 3 0 Χ

009 Χ Χ Χ Χ Χ Χ Χ Χ Χ

PatID Exposure Outcome Time X1 X2 X3 X4 X5 Χ

001 0 1 35 1 F 1 3 0 Χ

002 0 1 213 2 M 1 1 1 Χ

003 0 1 453 2 M 0 4 1 Χ

004 0 0 58 3 M 0 3 1 Χ

005 1 0 31 3 M 0 3 0 Χ

006 1 0 56 1 F 1 2 0 Χ

007 1 0 123 1 F 1 1 1 Χ

008 1 0 546 0 M 0 3 0 Χ

009 Χ Χ Χ Χ Χ Χ Χ Χ Χ

PatID Exposure Outcome Time X1 X2 X3 X4 X5 Χ

001 1 0 312 0 M 0 1 1 Χ

002 1 0 40 1 M 0 2 0 Χ

003 1 0 365 1 F 0 2 0 Χ

004 1 0 200 2 F 1 1 0 Χ

005 0 1 2 3 F 0 3 0 Χ

006 0 1 15 3 M 0 1 1 Χ

007 0 0 4 1 M 1 1 1 Χ

008 0 0 145 0 F 1 3 0 Χ

009 Χ Χ Χ Χ Χ Χ Χ Χ Χ

001 0 1 35 1 F 1 3 0 Χ

002 0 1 213 2 M 1 1 1 Χ

003 0 1 453 2 M 0 4 1 Χ

004 0 0 58 3 M 0 3 1 Χ

005 1 0 31 3 M 0 3 0 Χ

006 1 0 56 1 F 1 2 0 Χ

007 1 0 123 1 F 1 1 1 Χ

008 1 0 546 0 M 0 3 0 Χ

009 Χ Χ Χ Χ Χ Χ Χ Χ Χ

Data Partner 1

Data Partner 2
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Distributed regression

ÁRegression analysis with data stored at different sites 

ÁTransfer of summary or intermediate statistics only

ÁFollows the same computation process as conventional individual-level 
regression analysis

ÁResults identical to pooled individual-level analysis

ÁLinear, logistic, Poisson, and Cox model

Karr et al, J ComputGraph Stat, 2005;14:263-279
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Distributed regression
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Distributed regression

13

άwŜƎǳƭŀǊέ 
regression 
shares this
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Distributed regression
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Distributed regression 
shares this
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Distributed linear regression
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Parameter estimates 
of interest

Data at hand

Summarization

Karr et al, J ComputGraph Stat, 2005;14:263-279
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Distributed linear regression

16
Karr et al, J ComputGraph Stat, 2005;14:263-279
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Distributed linear regression

17
Karr et al, Chance, 2004;17:27-30
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Distributed linear regression
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Karr et al, Chance, 2004;17:27-30
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Distributed logisticregression

19
Wolfson et al, Int J Epidemiol, 2010;39:1372-1382
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Distributed logisticregression
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Wolfson et al, Int J Epidemiol, 2010;39:1372-1382
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Distributed logisticregression
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Wolfson et al, Int J Epidemiol, 2010;39:1372-1382
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Distributed logisticregression
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Wolfson et al, Int J Epidemiol, 2010;39:1372-1382
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Distributed logisticregression

23
Wolfson et al, Int J Epidemiol, 2010;39:1372-1382
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Improving practicality of distributed regression

ÁTwo parallel development activities

ÁAnalytic code to perform distributed regression analysis

ÁCommunication code to enable automatablefile transfers among physically 
separated computers
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Checking in
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Everyone knows this. What are you doing this silly study?

Duh!
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Checking in
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This is the coolest thing ever!

Wow!
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Checking in

27

Who cares?

Meh!
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Checking in

28

Duh! Wow! Meh!
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Pooled patient-level 
linear regression 
(from PROC REG)

Distributed linear regression
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Pooled patient-level 
logisticregression 

(from PROC LOGISTIC)

Distributed logisticregression
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Pooled patient-level 
Cox PHregression 

(from PROC PHREG)

Distributed Cox PHregression


