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Abstract 

The OHDSI methods library is a set of open source R packages for population-level estimation implementing 
several observational study designs: the new-user cohort design with propensity scores, self-controlled case series, 
case-control, self-controlled cohort, and IC temporal pattern discovery. The packages are actively used in studies 
into the average effect of exposures on outcomes within the OHDSI community. 
The packages interact directly with observational data in the Common Data Model, and are designed to support 
both large datasets and large numbers of analyses (e.g. for testing many hypotheses including control hypotheses, 
and testing many analyses design variations). The tools support best practices for use of observational data as 
learned from previous and ongoing research, such as transparency, reproducibility, as well as measuring of the 
operating characteristics of methods in a particular context and subsequent empirical calibration of estimates 
produced by the methods. 

Technology 

The methods library is implemented as a set of R packages, some of which rely on C++ for speed, or on Java for 
special features such as database connectivity. 

Database connectivity 

Each method directly interacts with the data in the CDM model through a JDBC interface. Currently supported 
platforms include Microsoft SQL Server, Oracle, PostgreSQL, Microsoft PDW, and Amazon RedShift. The 
SqlRender package allows SQL to be generated on the fly for the various SQL dialects. 

Handling large data 

Handling of large data inside the methods packages is done using the public ff and ffbase packages, allowing 
manipulation of datasets that can be much larger than RAM. 

Large scale regularized regression 

Most OHDSI methods rely on large scale regularized regression, which has been implemented in Cyclops. Cyclops 
used cyclic coordinate descent for optimization, and supports (conditional) logistic, (conditional) Poisson, and 
(conditional) Cox regression. Picking the optimal hyperparameter can be done automatically through cross-
validation. 

  



Validation 

All OHDSI packages rely on unit tests to guarantee the validity of the functionality on a continuous basis. In 
addition, most methods are tested using extensive simulation. 

Library packages 

 
Figure 1. Overview of the methods library R packages. 

Using the OHDSI Methods Library 

All packages in the OHDSI methods library can be found in the OHDSI GitHub repository: 
https://github.com/ohdsi.  
All packages have a package manual describing all the functions and datasets in the package. Most packages also 
have vignettes which provide step-by-step instructions on how to use the package. 
 
For questions on how to use the OHDSI methods library you can turn to the OHDSI Forums: 
http://forums.ohdsi.org, or send an e-mail to schuemie@ohdsi.org. 
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