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Reproducible Research
Some confusion

Goodman, Fanelli, and Ioannidis.  “What does research reproducibility mean? Science Translational Medicine 01 Jun 2016: 
Vol. 8, Issue 341, pp. 341ps12 



What is reproducible research?
An Evolution in Biostatistics

Requirement “that data sets and computer code be made available to others 
for verifying published results and conducting alternative analyses.”  

- Peng,2009, Biostatistics

Dynamic documents that combine manuscript with code and data
e.g. Sweave (2002), R Markdown for literate programming 

“We define reproducibility as the ability to re-compute data analytic results 
given an observed dataset and knowledge of the data analysis pipeline.” 

- Leek and Peng, 2015 PNAS



Tools for Reproducible Research: Manuscript Prep

• Rather than results being hard coded in a manuscript, they can be updated 
automatically when data or models change.  

Dynamic Documents 



Tools for Reproducible Research: Manuscript Prep
Existing tools for Dynamic Documents

Methods and results are documented and reproducible

Markdown
Ketchup
ODS
knitR
MarkDoc
Others …

evolving rapidly …



Tools for Reproducible Research: Manuscript Prep
Dynamic Documents with R Markdown



Tools for Reproducible Research: Manuscript Prep
The Problem with Dynamic Documents: Text  Files and Collaborators

Current tools require writing within a text editor.  For example, a Markdown 
document looks something like this:



Tools for Reproducible Research: Manuscript Prep
The Problem with Dynamic Documents: Text  Files and Collaborators

Current tools require writing within a text editor.  For example, a Markdown 
document looks something like this:

Do you have non-technical collaborators who are willing to 
work this way?  My collaborators (primarily doctors and 
social scientists) are not. 



Tools for Reproducible Research: Manuscript Prep

I create a dynamic document, generate the Word file and send it to collaborators.  

They send back:

A Problem for Dynamic Documents: Track Changes
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Tools for Reproducible Research: Manuscript Prep

I create a dynamic document, generate the Word file and send it to collaborators.  

They send back:

A Problem for Dynamic Documents: Track Changes

I have two (bad) choices:
1. Continue in Word, and loose the dynamic nature of the document.
2. Re-enter all of their changes in my source file.



Tools for Reproducible Research: Manuscript Prep
Limitations of Existing Tools for Dynamic Documents

Methods and results are documented and reproducible

MarkDoc
Ketchup
ODS
knitR
Markdown
Others …



Tools for Reproducible Research: Manuscript Prep

“Science prefers to receive files in Word’s .docx format.”

A Problem for Dynamic Documents: MS Word is Ubiquitous

“For submission and review, please submit the manuscript as a Word 
document.  Do not submit your manuscript in PDF format.”

“All text…should be in one double-spaced electronic document (preferably a 
Word Doc)”



Reproducible research using Microsoft Word?



Overview

• StatTag is a free plug-in for Microsoft Word (Windows) and app (Mac)
− Connects Stata, SAS (Windows only) or R code and Word document
− You and your collaborators can work from the same Word document 

without breaking links between the code and data
− Can work separately on code and the Word document

• User-friendly, easy learning curve, still evolving
− StatTag menu consistent with Word layout
− EndNote:Citations as StatTag:Results

What makes StatTag different than other programs?



[See stattag.org for videos]



Software Agnostic

• StatTag can connect to multiple .do, .sas and .r files.

• This is a departure from other tools that work with one specific program 
(e.g., R Markdown, SAS ODS)

StatTag works with multiple code files of different types



Document Sharing
How does StatTag work when sharing a Word document with 
collaborators?

If I have…

I can…

Review/edit 
manuscript text

View code
associated with a 

tag

Insert or 
update a tag

Microsoft Word   
+ StatTag and 

Stata/SAS/R code
  

+ Stata/SAS/R code 
and Data

  



Windows and Mac Versions

• The first releases were for Windows and Stata/SAS/R. 
• A Mac version of StatTag for Stata and R is available in beta. 

Not just for R/SAS/Stata  on Windows

Stata SAS R

Windows  (July 2016)  (Sept 2016)  (May 2017)

Mac  (July 2017)
Beta X  (July 2017)

Beta



Tag highlighting

• Inserted tags are highlighted when they are clicked on.
• Future versions will include a “highlight all tags” function to quickly find any 

inserted tags in a document.

StatTag identifies tags in a document



Data Security

• StatTag doesn’t store a copy of the data. 
• StatTag will eventually store a read-only copy of code files

Concerns over PHI, PII



Architecture

1. Read the code file & parse out the tags
2. Send commands to the stat program and get individual results
3. Use Word automation to add results to the document (using native 

Word formatting for tables and fields).

(.do, .sas, .r)



Getting StatTag
Freely available at stattag.org

stattag.org



(Really) Getting StatTag
GitHub repo at github.com/StatTag



Planned Enhancements and Future Work

• Compatibility with native code editors 

• Improved table construction and formatting

• Tag highlighting and inventory

• Possible extensions to Matlab, SQL, other programs

• Feedback – suggestions, complaints, comments – are very welcome!
stattag@northwestern.edu



Citation and Acknowledgements

• We ask that anyone who uses StatTag to please cite: 
− Welty, L.J., Rasmussen, L.V., Baldridge, A.S, and Whitley E. (2016). 

StatTag. Chicago, Illinois, United States: Galter Health Sciences Library. 
doi:10.18131/G3K76

• StatTag is distributed under the MIT License

• StatTag was developed with funding through a Clinical Translational 
Sciences Award (CTSA) to Northwestern University. Tracking the impact of 
the award is a key metric in demonstrating effectiveness.  



Acknowledgements (continued)

• StatTag was inspired in part by the Stata Automation Report project:  Lo 
Magno, G.L. (2013). Sar: Automatic generation of statistical reports using Stata 
and Microsoft Word for Windows. The Stata Journal, 13(1); 39-64.

• StatTag makes use of the following open source projects:
Scintilla - http://www.scintilla.org/
ScintillaNET - https://github.com/jacobslusser/ScintillaNET
Json.NET - http://www.newtonsoft.com/json

Use of these projects does not imply endorsement of StatTag by the respective project 
owners, or endorsement of the use of these projects by Northwestern University.
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Thank You!
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