M | |[:PSH Building on the Rich Metadata from Decades of Health Behavior Studies: The Potential for Common Data

Elements (CDEs) to Enhance the Identification of Health Data across Different Research Projects

PROJECT GOAL Secondary analyses of key datasets multiply the benefits of our national investment in health science. At ICPSR we work hard to increase the use of legacy

data. With funding from NIDA, NIA, and O0BSSR, ICPSR is working to increase the use of extant data for health research by making health-related variables

Overall Strategy Our goal in this pilot project is to test an approach aimed at helping researchers easily find easier to identify. To pilot this work, we are adding variable-level metadata from subsets of controlled vocabularies (e.g., CDEs from the NIH CDE Repository

Select datasets, use cases, and health-related variables among the five million variables in the ICPSR archives. We focused and ontology terms from SNOMED, PROMIS, and PICO), focusing on opioid use and abuse in the National Addiction and HIV Data Archive Program
ontologies. Add ontology and NLM Ontwo areas of vital research: drug add|ct|on_and dementia. Vangbles in NAHDAP and (NADHAP) and dementia and cognitive function in the National Archive of Computerized Data on Aging (NACDA). The enhanced metadata allows the search
TCDtEfter_ms to vac?able 'TI‘19tadal’ia- NACDA studies were se_arched and te_lg_ged With terms from the W|_dely-used I_DROMIS to find individual variables where each question is narrowly focused (e.qg., participants are asked about the use of specific types of opioids, but the term
esAorllmpr_ove Searc Ifeg%‘l. S- | ontology and National Library of Medicine LDE Repository. Our ultimate goal is to create opioid was not used) and to reveal variables where search returns are overwhelming, with hundreds of studies containing potentially thousands of variables.
nalyze inter-rater reliability. body of gold-standard hand-curated metadata to support machine learning models for . . . . : ST - - - - :
o o This pilot has yielded unique insights into the strengths and limitations associated with applying CDEs and ontologies (and other controlled vocabularies) to
automated metadata tagging in existing datasets.

existing studies to make data more discoverable and more usable.

PROJECT CHALLENGES RESULTS
» Difficulty finding variables: Legacy collections without complete variable level metadata (i.e., missing question text, This project had the following results:
variable labels, and value labels) require visual searching through all variables and documentation in a dataset. : : = -
NEX;:-_ STIIEP' In_creasectlhle i'ze oftthe t:_a"}'lngt dat?setdt(; d_eV(te:]opf . » Enhanced variable-level metadata for nine high-value studies with improved
» Information narrowness: The amount of information that can or should be included in labels and question text should machine learning modeis Tor automatically tagging data in the future. search results.
be more inclusive. If the survey instrument cannot be searched (e.g., poor quality scanned document), then the | |
instrument needs to be manually consulted to properly evaluate a match. » Lessons regarding CDEs and ontologies:
_ _ o _ _ _ Figure 1. Some of the challenges in using CDEs « Existing CDE terms are too narrowly defined to be effectively applied to
) Inc_:onmstency in application of controlled vocabulgrles: There are Instances where _multlple vocabulary terms S ——— — — — egacy datasets.
exist for what appears to be the same survey question and somewhat different questions are grouped under L L e e Share ~ _ o (NLM CDE _ SROMIS
the same vocabulary term. Likewise, the architecture of various vocabularies have not been reconciled. = ] =] | = = B 1) = &8 * Using more aggregate categories - domains and |
Nl —af % ﬂ ontology terms) made the tagging more efficient, resulted in greater
» Content knowledge determination: Determining the level of content knowledge required for robust tagging is A B " . = consistency, and improved discoverability.
essential but difficult to establish. DF Narme Brief Visuospatial Memory Test - » Aggregate categories will be easier to use in developing machine
2 Revised (BVMT-R) - Copy raw score Iearning.
» Consistency and intra- and inter-rater reliability: It is challenging to ensure a 3 |URL h“”f’:”‘fde'”'”"”'h'E“‘“"dE”'EW?“”‘*"dzﬂ:::j:r:;';‘r Coo bortion of Briet
consistent approach within and across individuals, particularly in the more precise General Details Name Visuospatial Memory Test - Revised » A tagging tool built to facilitate further metadata enhancements
ContrOIIed VOCBbUlarleS. Naming field & alt names are 4 (BVMT-R) . .
o « Controlled vocabulary in the tool helps consistency.
useful for clarifying the 5 Steward / Used By NINDS/NINDS
Figures 2 and 3 below show the information fields in the NLM CDE Repository for the Sdiminsteredt WWould be halpful ﬁ e ;Zf:jf;“" Raw score for Copy portion of Brief Visuospatial Memory Test - Revised (BVMI-R +  Domain knowledge still important to high quality enhancements,
Common Data Element (CDE) “Raw score for Copy Portion of Brief Visuospatial Memory It populated more consistently. 3 | Naming (alt name) ™ Copy raw score suggesting that leveraging knowledge of expert users is efficient solution.
Test — Revised (BVMT-R).” The comment boxes in the figure to the right note challenges 9 Classification NINDS g | | |
for particular fields, and rules for matching to the CDE. One of the challenges highlighted s this list of diseases Disease Domain _ < opulation — » Supporting automation
_ _ _ _ _ o _ comprehensive, or might other 11 Cerebral Palsy Outcomes and End Points Adult Popul_atlonfleld . - _ - _
with these comments is that multiple diseases may be identified with the CDE, but not diseases also fall into this 12 Epilepsy Memory Pediatric | "rz\t:jstltlp_?l;léigsﬁ « |CPSR metadata that groups variables allows more efficient identification,
exhaustive|y_ classification? Is there an 13 Multiple Sclerosis Neuropsychological Impairment HILE : 1 _ /
implicit "Other” category? 14 Traumatic Brain Injury Neuropsychological Testing study universe expandlng number of gOId standard tags.
consists of . . :
13 adults « @Generate a question bank from ICPSR variables; contribute these to the
16 . . . . .
Inter-rater reliability (IRR) - o m— NLM CDE Repository and appropriate ontologies for review and adoption.
_ o _ _ Would be useful to be 18 Buttons at bottom of "General Detail" page: : opu at'_OE'_ leld must inciu €
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study, but comparable to the other studies when we matched to PROMIS ontology terms. CDE 19 Linked Forms been disabled for this form."__ '
IRR was also considerably higher between curators for the YAI study than between curators Useful for searching for 20 More Like This What criteria does one use to select a AUTHORS
- . . . I I ?
and our metadata expert. In-depth comparisons show that variable tagging can be done by —— T3] oot resecemers [T - COMEIMHOM HESE Hitee lolces
trained data curators with supervision and extensive review of applied tags. Tagging would be ‘ :
more efficiently done by metadata experts with content knowledge. Susan Hautaniemi Leonard, Vanessa Unkeless-Perez, Kaye Marz, James
McNally, Amy Pienta, ICPSR, University of Michigan
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