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THE CHALLENGE:

INVESTIGATORS NEED CLINICAL HIV/AIDS 
DATA FROM AROUND THE WORLD

Stunting and growth velocity of 

adolescents with perinatally 

acquired HIV: is it different between 

genders?

Are women living with HIV at 

higher risk for cervical cancer?

Does early antiretroviral 

treatment impact the risk of 

neurodevelopmental 

impairment among perinatally 

acquired HIV-infected preschool 

children?
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International epidemiologic Databases to Evaluate AIDS

• Established in 2005

• Funded by NIH

• 46 countries

• ~2 million patients

• 100’s of publications



COLLABORATION WITH IEDEA REGIONAL 
DATA MANAGERS: DEFINED NEEDS

• Data must be in consistent format--can be merged by investigator

• Need common data model: Capacity to evolve, 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 investigator

• Need secure method for submitting and receiving datasets

• Regions must communicate to track requests, submit votes on concepts, etc

• Need project management hub



1. 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.

How can this data model evolve?
How can users around the world make sure they have 
the most up-to-date list of codes and variables?

REDCap iedeades.org 



2. DATA QUALITY CHECKS



Now, thanks to

Snippet of previous code



Using R and the REDCap API, all of that is replaced by streamlined code:

for (tableName in names(uploadedTables())){ 

errorFrame <- checkDatesInTable(errorFrame, tableName) 

errorFrame <- findMissingValues(errorFrame, tableName) 

errorFrame <- checkCodesInTable(errorFrame, tableName) 

errorFrame <- checkNumericValues(errorFrame, tableName) 

errorFrame <- PatientIDChecks(errorFrame, tableName) 

errorFrame <- globalDateChecks(errorFrame, tableName) 

errorFrame <- duplicateRecordChecks(errorFrame, tableName) 

errorFrame <- withinTableDateOrder(errorFrame, tableName) 

} 



DESIGN GOALS

• Minimal resources required by user

• Easy for data managers to use

• Summarize datasets and errors

• Should adapt to evolving data model

• Secure mechanism for file exchange

• Web interface (Shiny)

• Accepts variety of file types (SAS, Stata, SPSS, CSV)

• Rmarkdown = reproducible reports

• REDCap (API  R) 

• AWS (API  R)

SOLUTION:          

HARMONIST DATA TOOLKIT

DATA QUALITY CHECKING 
AND REPORTING



3. PROJECT MANAGEMENT 
HUB



IEDEAHUB.ORG



HARMONIST PROJECT

• iedeades.org: Common data model

• iedeahub.org

• Data requests

• Research project management

• iedeadata.org

• Data quality checking

• Report generation

• Secure file transfer 



TOOL DEVELOPMENT: 
GLOBAL COLLABORATION



WORKFLOW



Workflow Begins in IeDEA Project Portal
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1. Upload Files to IeDEA Toolkit



2. File Review/Data Quality Checks



3. Data Quality Results



4. Reproducible Reports



Percent of 
Patients 

Included in 
Tables

Example Report Content



5. Explore Dataset



Download security:
Login with multifactor authentication

6. Transfer Data


