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Abstract 
The objective of this pilot study is to describe a crowdsourcing effort in harmonizing high-level data elements 
between Quality Data Model (QDM) and HL7 Fast Healthcare Interoperability Resources (FHIR) to support 
electronic health records (EHR)-driven phenotype authoring and execution. In total, 194 mapping pairs between the 
two models were identified, with a Fleiss’s kappa statistics (k=0.24) calculated for inter-rater agreement. We 
discuss challenging issues of the mappings. 

Introduction 
In previous studies, we developed a metadata repository and its services for data elements derived from Quality Data 
Model (QDM) and HL7 Fast Healthcare Interoperability Resources (FHIR) to support electronic health records 
(EHR)-driven phenotype authoring and execution (1-2). In the present study, we describe a crowdsourcing effort in 
harmonization of high-level data elements between the two models.  The purpose of the harmonization is to 
understand the domain coverage of the two models and to establish the degree of interoperability between QDM-
based phenotype algorithms and patient data populated with FHIR models. 

Methods 
We extracted a collection of high-level data elements with their textual definitions from both QDM and HL7 FHIR 
using our metadata repository services (http://projectphema.org). We designed a mapping application using an Excel 
spreadsheet. We created five worksheets: instructions, mappings, QDM data elements with definitions, FHIR data 
elements with definitions, and SKOS mapping properties with definitions. One-to-many mappings are allowed by 
the spreadsheet application. We used five SKOS mapping properties (exactMatch, closeMatch, broadMatch, 
narrowMatch and relatedMatch) as the mapping types. We asked the project team members to complete the 
mappings individually and Fleiss’ kappa statistics was calculated to assess inter-rater agreement.  

Results and Discussions 
In total, 94 data elements from QDM (consisting of 18 QDM Categories and 76 QDM Datatypes) and 98 data 
elements from FHIR (all FHIR Resources) were extracted for mappings. We received the responses from 7 team 
members and 206 mapping pairs were created. All QDM data elements had at least one mapping suggested whereas 
65 FHIR data elements did not have any mappings. Only fair agreement (kappa = 0.24) was achieved. The QDM 
categories Communication, Condition/Diagnosis/Problem and Encounter were in relatively high agreement. The 
textual definitions of the data elements, along with multiple factors (e.g., attributes associated with each type, 
ambiguity in naming within two models), are important for creating correct mappings. In summary, the pilot study 
provides valuable insight into the challenging issues for a community-based harmonization of QDM and HL7 FHIR. 
In the future, we plan to extend the harmonization effort in collaboration with broader clinical research 
communities, aiming at producing a collection of complete and high-quality mappings. 
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