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Title: Presenting an Interoperability Model for Colorectal Cancer Common Data Elements

Abstract

Introduction: CRC is the third and fourth most common cancer in the world and Iran, respectively. Due to the high
prevalence and the lack of a CRC registry system in the country, the data elements of this disease are stored in different
databases having different formats, augmenting the dispersion in the collection of these data elements and
consequently limiting the integration of information systems. The unification and standardization of CRC data
elements using valid standards are influential in increasing data integration and improving communications between
various health information systems with CRC CDEs. Therefore, this study aimed to design a model to improve the
interoperability of health information systems containing CRC CDEs using valid standards and ontology approaches.
Methods: This research was done in three steps. All CRC data elements were obtained through a systematized review
of valid scientific databases and thematic websites in the first step. In the second step, to create the CRC CDEs, the
data elements obtained from the previous step were validated using an expert survey and the Delphi method. The
interoperability model of CRC CDEs was presented in the third step using the FHIR standard. For this purpose, all
validated CDEs were conceptualized and mapped to FHIR resources. Based on the resources created, the interoperable
model of CRC CDEs was designed using the JSON data exchange format in the JSON Editor Online environment and
evaluated by experts using the descriptive characteristics of the resources. To fully cover the semantic interoperability,
the ontology approach was used, and the CRC ontology was developed using Protégé software, which was evaluated
based on experts' opinions.

Results: After a systematized review of the experts' survey of data elements, 178 CRC CDEs were obtained, which
were categorized into ten main categories, including diagnosis, treatment data, follow-up, referral, drug data, clinical
evaluation., history of patient’s status, patient’s status, management data, and signs and symptoms. By conceptualizing
CDEs, the thematic classification of CRC CDEs was obtained in 15 main classes. Experts' evaluation of the
interoperable model of CRC CDEs showed that the multiplicity feature was not observed concerning drug side effects,
so this defect was corrected. The designed ontology had 15 root classes, 2536 concepts and eight relations. Based on
the expert survey, 12 CRC CDEs were proposed and added to the ontology.

Conclusion: Using the FHIR standard and ontology approach can be a prerequisite for creating effective
interoperability of various information systems with CRC CDEs in the health field. Providing interactive data
exchange model of CRC with health information systems and especially electronic health record systems using this
approach can play an influential role in increasing the transparency of the data content exchanged between the systems
through appropriate segmentation of the data exchange content and improving its interpretability.
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