
NIDDK DMS Webinar Series
Metadata and Data Standards

Kenneth Young, PhD
June 27, 2023

Health Informatics Institute
University of South Florida

June 27, 2023



Introduction

• Ken Young
• Chief Information Officer 
• Assistant Professor

• Health Informatics Institute 
• University of South Florida – Morsani College of Medicine
• TEDDY Data Coordinating Center (DCC) – Tampa, FL

TEDDY Metadata and Data Standards 2
June 27, 2023



TEDDY Study

• The Environmental Determinants of Diabetes in the Young (TEDDY) study.
• Primary objective(s) of this multi-center, multi-national, epidemiological 

study: 
• Identification of infectious agents, dietary factors, or other environmental exposures 

that are associated with increased risk of autoimmunity and T1DM. 
• Factors affecting specific phenotypic manifestations such as early age of onset or rate 

of progression, or with protection from the development of T1DM will also be 
identified.

• The TEDDY study investigates:
• Genetic and genetic-environmental interactions, including gestational infection or 

other gestational events.
• Childhood infections or other environmental factors after birth in relation to the 

development of prediabetes autoimmunity and T1D. 
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TEDDY Study Centers
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• Clinical Centers:
• Colorado Barbara Davis Center, Univ. CO, Denver, CO
• Finland University of Turku, Turku, Finland
• Georgia/Florida Augusta University, Augusta, GA
• Germany Diabetes Research Institute, Munich, Germany
• Sweden Lund University, Malmö, Sweden
• Washington Pacific Northwest Diabetes Research Institute, Seattle, WA

• Data Coordinating Center (DCC):
• University of South Florida Health Informatics Institute, Tampa, FL



TEDDY Data Assets

• A variety of different data types are collected as a part of the TEDDY 
study, including clinical metadata and laboratory test result data 
across various 'omics analytes. 

• The TEDDY DCC manages, curates, integrates, and provisions these 
data assets for analysis by TEDDY and approved external investigators.
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TEDDY Clinical Metadata

• Case-Control Indicators
• Demographics
• Diet
• Family History
• Genotypes
• Household Exposures

• Medical History
• Medications
• Physical Activity
• Pre and Perinatal Exposures
• Psychosocial Stressors
• Test Results
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TEDDY ‘Omics Analytes

• Dietary Biomarkers
• Epigenetics 
• Exome
• Gene Expression
• Inflammatory Biomarkers
• Lipidomics
• Metabolomics

• Microbiome and Metagenomics
• Proteomics
• RNA Sequencing
• ImmunoChip SNPs
• Urinary Biomarkers
• Whole Genome Sequencing

June 27, 2023 TEDDY Metadata and Data Standards 8



TEDDY Data Standards

• The TEDDY study has implemented the following biomedical
ontologies to increase interoperability:
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Type of Data Standard/Ontology

Adverse Events/Reactions CTCAE v5.0 (Common Terminology Criteria for Adverse Events)

Diagnoses
WHO ICD-10 (International Statistical Classification of Diseases and Related 
Health Problems)
UMLS SNOMED CT (Systemized Nomenclature of Medicine Clinical Terms)

Medications UMLS RxNorm

https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm
https://www.cdc.gov/nchs/icd/icd10cm.htm
https://www.nlm.nih.gov/healthit/snomedct/index.html
https://www.nlm.nih.gov/research/umls/rxnorm/index.html


TEDDY Data Standards

• To improve the quality and (re)usability of the data, electronic case 
report forms (eCRFs) were designed to capture certain data standards 
directly.
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TEDDY Data Standards

• TEDDY has also created unique “TEDDY codes” to capture other clinical data in a 
standardized way.

• Collecting codes in place of free-text fields improves data accuracy and provides 
consistency among reported values by restricting abbreviations, synonyms, and  
misspellings.
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TEDDY Data Dictionaries

• To ensure data are findable 
and reusable, each clinical 
data set TEDDY shares is 
accompanied by a data 
dictionary, which contains 
the variable name, type, 
length, and label.

• Data dictionaries can be 
provided in multiple 
formats including: 

• RTF 
• CSV
• DOCX
• XLSX
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TEDDY Data Dictionaries

• Dictionaries for 
omics data vary by 
data type.

• Examples of 
dictionaries include:

• Manifest files 
(Generated by 
Instrument 
Manufacturer)

• Annotation files 
(Generated by 
Lab/TEDDY)
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TEDDY Data Dictionaries

• Dictionaries for 
omics data vary by 
data type.

• Examples of 
dictionaries include:

• Manifest files 
(Generated by 
Instrument 
Manufacturer)

• Annotation files 
(Generated by 
Lab/TEDDY)
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TEDDY Release Notes

• Direct to Investigator 
Data Releases also 
receive release notes 
describing the data 
freeze date, 
population, datasets 
provided, and any 
relevant notes for the 
investigator 
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TEDDY Omics Metadata

• TEDDY omics metadata is also shared with data repositories, such as dbGaP and 
Metabolomics Workbench.
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TEDDY Annotated Forms

• TEDDY eCRFs annotated with the data set name at the top and variable name by 
each field have been shared with the NIDDK Central Repository as a searchable PDF.

• Annotated forms allow investigators to find data of interest, see how it was 
collected, and identify related variables.
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TEDDY Data Documentation
• On the TEDDY public 

website, investigators can 
find documents detailing 
TEDDY data collection 
procedures (e.g., protocol, 
MOO, NCC Design), data 
availability, and data 
sharing policy.

• Data documentation 
available on the public 
website and across 
repositories has been 
developed to make TEDDY 
data more FAIR. 
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https://teddy.epi.usf.edu/research/
https://teddy.epi.usf.edu/research/


HII Data Infrastructure

• As TEDDY DCC, HII 
developed 
infrastructure to 
support large scale 
data and analysis.

June 27, 2023 TEDDY Metadata and Data Standards 19



TEDDY Data Sharing
• The TEDDY Study has adopted policies and procedures in support of its 

commitment to sharing data with the scientific community while also 
protecting the privacy of participants.

• Data releases have been submitted at different time points and to various 
repositories, depending on NIH requirements and the nature of the data.

• Each submission is treated as an independent release, possessing uniquely 
masked subject and sample identifiers. 

• Researchers may desire to combine data across these releases for analysis 
but are unable to do so as a result of the independently masked identifiers. 
The NIDDK repository can provide repository data release identifier 
mapping materials to satisfy this demand once the investigators have 
received approval to access the data.
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