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Today’s Agenda

1. IeDEA research consortium

2. Challenges in IeDEA multiregional data sharing, merging, and analysis

3. Harmonist software tools: design and implementation

4. Example workflow

5. Initial feedback and results

6. Lessons learned
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Asia-Pacific
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(CCASAnet)
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West Africa

International epidemiologic Databases to Evaluate AIDS

• Established in 2005

• Funded by NIH

• 7 regions

• 46 countries

• 400+ clinics

• ~2 million patients

• 100’s of publications



Flow of IeDEA Data
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In IeDEA 
• Sites generate 

the data.
• Regional Data 

Centers combine 
all the data from 
one region.

• Researchers can 
get data from 
multiple regions 
for a global 
IeDEA project.



Data Considerations

• Data from every clinic can be different.

• Data at every Regional Data Center can be 
different.

• Global IeDEA data are not stored centrally – subsets 
of the data are merged for specific projects.

• Sites and Regions have the ultimate say in whether 
their data is included for a specific project.
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In the Early Days of IeDEA…

• We had no standardized way to share data for 
global projects.

• Multi-regional projects (projects with 3+ IeDEA 
regions) were very slow, in part because it was 
difficult to merge the data.
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Cumulative number 
of IeDEA publications 
by publication year 
(figure from Constantin Yiannoutsos)



IeDEA Data Harmonization Challenges
• Data from multiple regions must be merged

• Need common data model that can evolve, is easy to share and access

• Meaningful research requires quality data
• Need data quality checking algorithms

• Need report generation to summarize dataset quality and characteristics

• Datasets must be transferred from regions to investigators
• Need secure method for submitting and receiving datasets

• Regions must communicate to track requests, submit votes 
• Need project management hub

• Computing resources vary across regions and data managers are busy

• Need all software tools to require minimal user resources and 
maintenance
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Common Data Model



What happens when everyone has a different 
data format or coding? (ex: sex at birth)
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With ~400 sites in IeDEA, this 
could be difficult.

Requires a Common Data Model



IeDEA Data Exchange Standard (DES)
The IeDEA DES defines the variable names, variable definitions, 
and code lists for data sharing for global IeDEA projects.



DES Growth Over Time
Change from 2015 to 2019

IeDEA DES Version
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DES Feature 2015 2017 2019

Data Tables 9 25 29

Variables 60 215 269

New variables are related to pregnancy, mental health, 
substance use, hospitalizations, diagnoses, etc.
We plan to work on additional variable types (e.g., TB, 
cervical cancer) in 2020.



Maintaining the IeDEA DES

• Challenges with MS Word documents
• Multiple versions, potentially conflicting edits

• Hard to find latest version in files, email

• Single copy is not group editable

• Not machine-readable

• Needed a machine-readable solution that was easy to 
edit and didn’t require technical training.

• Solution: Use REDCap to create human-readable 
forms that produce machine-readable structures



Representing the IeDEA DES in 
REDCap

To represent the DES in REDCap, we designed 
three data entry forms:

1. Information about Tables (e.g, demographics, 
visits, labs, meds)

2. Information about Variables

3. Information about Code Lists



Example: Tables



Example: Variables



IeDEA DES in REDCap:
Machine-Readable Foundation for Harmonist Tools

• iedeades.org: “DES browser”
• Common data model

• iedeadata.org: “Data Toolkit”
• Data quality checking
• Report generation
• Secure file transfer 

• iedeahub.org: “IeDEA Hub”
• Data requests
• Research project management
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DES Browser
iedeades.org



Data Toolkit



•Collaborative project with all seven           regions
•Web application
•Developed with open source tools (R, Shiny, REDCap)
•Designed to evolve with data exchange standard
• Features:

Ensures datasets conform to common data model
Performs data quality checks
Generates reproducible reports
Submits approved datasets to secure cloud storage

IeDEA Harmonist Data Toolkit



Workflow/Hub



Flow of IeDEA Data for Global Projects
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Data Center
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Data Center

IeDEA Sites IeDEA Regions

Global IeDEA Projects
“Multi-regional”

Standardization with the
IeDEA DES

Harmonist Hub and 
Toolkit



Workflow Begins in IeDEA Hub
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1. Upload Files to IeDEA Toolkit



2. File Review/Data Quality Checks



3. Data Quality Results



4. Reproducible Reports



Details by Site:
Spot gaps in data 
reporting



Data Quality Summary



5. Explore Dataset



6. Transfer Data



Sometimes Datasets Include Critical Errors…



Researchers are strongly encouraged 
to revise data before submitting. 



Submissions with 
Critical Errors 
require 
explanations.



Download security:
Login with multifactor authentication

7. Recipient Downloads Data



Toolkit Impact on Data Quality
• As of May 2020:

• >700 datasets processed

• 1,800 to 986,089 patients per dataset

• Used for 7 official multiregional IeDEA data calls

• Regional data managers uploaded datasets and reviewed data 

quality results multiple times before final submission

• Results suggest that data managers used Toolkit data quality 

reports to improve datasets before submission

• The number and types of errors decreased with each iteration 

of Toolkit use.



No errors in final submission

Example: 
Region 
responding to 
MR140

Iterations with Toolkit



Toolkit Use Impact on Data Quality:
Median Percent Decrease in Number of Errors = 61.3%



Error types most often…

Corrected by final 
submission

• Invalid IDs (patient not 
in tblBAS)

• Invalid codes (tblLTFU)

• Duplicate records

• Out-of-range values

Remaining in final 
submission

• Invalid codes (ART, labs)

• Date logic errors



Why This Matters
•High quality data is essential to meaningful research.

• Tools like this can help:
• Improve adherence to data model and standards
• Reduce time for data preparation and checking
• Highlight data completeness and coding problems
• Increase security and uniform workflow for data exchange

•Generalized design using REDCap allows software to 
be adapted to other domains.



Lessons Learned
•Close collaboration with stakeholders and users is key

• Monthly Data Harmonization Working Group Calls

• Structured testing and training exercises with users

• International meetings to collaborate in person on design

•Defining details in REDCap and using the REDCap API 
make it possible to design tools that adapt with the 
changing data model

•Web-based tools are easy to use and require no user 
maintenance or equipment



Future Development
• Expand data quality checks, report content

• Enhance code portability

•Dataset quality metrics

•New application domains

Code available github.com/IeDEA/Harmonist



New Quality Metrics Report



Thank You
•Harmonist and REDCap technical teams

• IeDEA Data Harmonization Working Group 
and collaborators

•HICDEP colleagues

• IWHOD

• This work was funded by US NIAID under 
grant R24 AI124872 (“Harmonist”)


