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What is a longitudinal MDR? 
 

•	 A longitudinal MDR is a database and website that chronicles the 
conduct of longitudinal studies 

– 	 The basic unit of a longitudinal MDR is the data element 
–	 MDR is capable of following data elements 

• from  conception 
• 	 through their use in data collection 
• 	 through their participation in data processing 
• to  data dissemination 

•	 The MDR uses study objects and a model that conforms to international 
standards 

– 	 One standard is the Data Documentation Initiative (DDI) 
• 	 DDI is used both in the United States and worldwide for chronicling 

observational research especially with questionnaires 
–	 The MDR also supports the ISO 11179 standard 

• 	 It includes a view of data elements not unlike the view provided by the 
Cancer Data Standards Registry and Repository (caDSR) Common Data 
Elements (CDE) Browser 
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What is a longitudinal MDR? From the National Cancer Institute Common Data 
Elements (CDE) Browser 



What is a longitudinal MDR?From the National Centers for Biomedical Ontology 
(NCBO) BioPortal 
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A longitudinal MDR documents data 
collection 

study

sub‐studies

phases,  waves  

collection events

 

reusable  data 

elements 

 

EH = Enhanced Household 
Hi = Two Tier Hi 
PB = Provider-based 

reusable  data 

elements

distinct data  

elements

• A longitudinal MDR has 
building blocks for 
documenting data collection in 
a longitudinal study 



A longitudinal MDR documents data 
collection (continued) 

• In the NCS study phases correspond to child life stages 
 

From the NICHD Pediatric Terminology Harmonization Initiative 
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A longitudinal MDR documents data 
management 

• 	 So far we have seen how the MDR describes the study protocol 

DDI Data Lifecycle 

• 	 A study’s Concept of Operations (CONOPS) like the NCS CONOPS also 
specifies what happens to collected data 

• 	 Note that the “archive” contains a record of the processing events collected data 
goes through on its way to data distribution, data discovery and data analysis 
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• 
• 
• 

• 
• 
• 

• 

What are processing events? 
From 

Edit checks during data collection 
Schema validations 
Edit checks during submission 
and data integration 
Cleaning operations 
Weighting 
Coding 

Coding in turn includes: 
– Handling non-response 

questions 
– Recodes 
– Imputation  
– Derivations from multiple 

questions, variable sources 
and/or extant data sources 

The plan is for the MDR to gather these processing events together in 
a timeline: 



Processing events reach across study phases 
 

• 	 

• 	 

For example: 
9

9

	 An analysis in one 


phase may lead to a 


change in concepts in 


the next – e.g. we 


discover a 


participant’s exposure 


profile needs more 


information 
 

	 “Core” or, again, repeat measures that correspond to reusable data elements 
may be “rolled up” for distribution and analysis across study phases 

Again, the archive keeps a record of all these events 

Archive  

Time 

Data 

Collection  

AnalysisPhase N 

Data 

Collection  

AnalysisPhase 1 
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MDR Website Welcome Page 
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MDR Website Data Dictionary Download Page 
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MDR Website Data Dictionary: HTML Format 
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MDR Website Data Dictionary: HTML Format 
 



MDR Website Data Dictionary: Excel (MDES) Format 
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MDR Website Data Dictionary: DDI XML Format 
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MDR Website Browse Study Page 
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The MDR website presents the study framework 
to study planners and researchers 

Longitudinal 

MDR  

Database 

Longitudinal
MDR

Database

MDR  

Website 

Database 

MDR
Website
Database

Instrument  

Data Elements 

Instrument
Data Elements

Concepts  and 

Instructions  

Concepts and
Instructions

Processing  

Events  

Processing
Events

Extant  Data  

Definitions 

Extant Data
Definitions

Operational 

Data Elements 

Operational
Data Elements

Master Data 

Elements 

Specification  

Master Data
Elements

Specification

In the future this store 
can support reasoning 

over study objects using 
SPARQL queries 

RDF 
Triple Store 
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Future RDF Triple Store 
• What is the Resource Description Framework (RDF)? 

From Representation of the Data Documentation Initiative Using Semantic Web Technologies 
by Thomas Bosch 
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Future RDF Triple Store (continued) 
 

• What kinds of problems can be solved?
 

From Representation of the Data Documentation Initiative Using Semantic Web Technologies 
by Thomas Bosch 

The store can be queried to explore the comparability of coded data elements 
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Identifying and Maintaining Reusable Data 
Elements 

1. Identifying and maintaining reusable data elements across different child life 
stages and over time as technologies, devices and protocols change… 

From openEHR Clinical Manager 

By extending our descriptions of data elements to include not just the what but also the 
how and the when we are better positioned to evaluate comparability over time 
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Representing Other Data Collection Besides 
Questionnaires 

2. Representing other data types besides questionnaires in the data collection 
stage of operations… 

Skin  Risk  

Assessment  

Skin Risk
Assessment

ObservationsObservations

From openEHR Clinical Manager 

In standardized tests and exams answers are often weighted and aggregated. 
Weightings can change over time as tests and exams are re-standardized 



Representing Other Data Collection Besides 
Questionnaires 
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Using Participant Profiles Over Time 
3. Objects like health development trajectories may be used in an adaptive 

protocol to trigger prospective studies for subsets of participants 

How can we 
be sure that 
as we grow 
these objects 
based on new 
knowledge 
that our 
prospective 
studies don’t 
contain 
apples and 
oranges? 

From Conceptual Models to Guide Research by Neal Halfon (NCS Health Measurements Network) 
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Next Steps 
 

•	 Continue to develop the infrastructure of Longitudinal MDR that will be 
needed regardless of specific capabilities 

•	 Using inputs from this workshop, work with Dr. Hirschfeld, Dr. Haugen, 
Social and Scientific Systems and others to prioritize and plan future 
capabilities and releases 
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