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Data integration is a costly activity, but one that is used by healthcare organizations on a daily basis to unite information from
diverse sources, such as lab, pharmacy, and radiology. This data is typically centralized in electronic health records (EHRs) or
other niche systems for clinical and operational review. Current approaches naturally lead to the question: Is it possible to bring
multiple data sources together in a less costly, fully automated way and still satisfactorily respond to the full breadth of business
needs?

The answer to that question would represent a breakthrough in several industries. In healthcare alone, current spending on
health information technology (HIT) integration exceeds $2 billion annually, with growth expected to reach $2.7 billion by
2018.  Factors such as rising healthcare costs, strong government support and initiatives, and a growing need to integrate
healthcare systems have increased the demand for healthcare IT integration. Unfortunately, most organizations that deal with
lots of data are using resource intensive, often manual methods and approaches to integrate data from heterogeneous sources
that are becoming obsolete.

Part of the reason for this is that typical data sources are complex. Data must be tended to by technical staff. In large data
warehouses, technical staff often work in islands of interoperability. For example, one department’s niche Oracle database
(with tables designed 20 years ago) might not play well with another department’s niche Microsoft SQL Server database.

Extract, Transform, and Load

Data is not easily aggregated. This is why so much time and effort goes into an old school process known as “extract,
transform, and load” (ETL). From a business perspective, how often have healthcare leaders identified a new business
opportunity only to be told that the data to support that opportunity is not obtainable, or that it will take weeks or months to
identify, or that the means to access the data is too complicated and costly to be feasible? In some situations, operations come
to a stop because key technical people in an organization who are familiar with a legacy database leave the organization.
Maintenance and modifications have to be put on hold. Time and resources go into finding candidates that can learn
proprietary ETL scripts or consultants to transform the existing data into supported formats. Yet addressing all the above
problems still does not solve the root problem of deriving sufficient business value from disconnected data sets.

The dominant form of data storage for many years in healthcare has been based on relational databases. Because of that,
business intelligence (BI), search functions, and data analytics have required those difficult ETL operations.

The problem with current ETL methods is that they take time and resources and include hidden costs that are not apparent at
the beginning of a project. In an article published by the Data Warehousing Institute, David Linthicum states: “When it comes
to the cost of a BI deployment, it’s not the software that will get you; it’s the miscellany—the miscellaneous integration work,
in particular.”

In the implementation phase of any BI exercise where disparate sources of data need to be integrated, it is estimated that 80
percent of the cost of that BI project is wrapped up in data integration, compared to the analytics component at 20 percent.
Data integration hassles are legendary, including bringing together all relevant data from various operational systems not
designed to feed BI systems. In addition to integration and conversion costs, there are ongoing costs as well.

“When you look at ongoing costs, though, the roles reverse, making data integration 20 percent of the costs versus reporting
and analytics,” Linthicum writes.
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Why so expensive? On a commercial scale, data integration is difficult and complex. It’s perhaps one of the most difficult jobs
in the world of BI. However, it’s also critical. Indeed, the ability to bring in the right data on a timely basis is directly related to
the value that the BI system will bring to the business—more so than the types of analytics it’s looking to drive. It’s the old
“garbage-in-garbage-out” concept.

The future of healthcare relies on the improved flow of health information across the entire patient care continuum. This
means a shared information strategy linking disparate systems across the healthcare continuum, inclusive of enterprise EHRs,
niche departmental EHRs, practice management systems, and external manufacture device registries—while still maintaining
patient privacy and security standards. Such a realization would not only enhance the clinician and patient experience but also
enable faster treatment and better care coordination for patients.

For this to occur, a solution would have to be built on a participatory platform, where all organizations share a vision to create
an interoperable information space. While this utopia has support through the “meaningful use” EHR Incentive Program
standards, such as the Fast Healthcare Interoperability Resources, there are bridge solutions built upon sophisticated artificial
intelligence platforms systems that enable semantic integration across federated platforms, regardless of database type, to
bring efficiency to clinical decision-making.

We May Boldly Go Where No One has Gone Before

At the 2014 Semantic Technology and Business Conference in San Francisco, CA, a big step was taken towards tackling the
problem of semantic interoperability. It came in the form of The Yosemite Manifesto,  which recommended using the World
Wide Web Consortium’s Resource Description Framework (RDF) standard model for data interchange as a universal
healthcare exchange language, describing RDF—one of the core technologies of the Semantic Web—as the best available
candidate for the job.

Technology recently released out of the University of Texas’ (UT) Department of Computer Science bridges the gap of
current barriers to interoperability through the use of semantics and RDF. The technology leverages these standards to
integrate and search data across disparate databases. This technology is already in use by many healthcare organizations for
population health analysis, pharmaceutical vendors for pre-clinical discovery, and healthcare professional organizations to
integrate “in situ” data from member organizations for large scale cross-organizational best practice analysis.

The UT technology integrates data from multiple disparate sources and then maps these data sources to standard ontologies
(i.e., CPT, SNOMED, LOINC, RXNORM, etc.) for federated search.  It also provides semantic search capabilities and, in
particular, what is known as faceted search. Faceted search included the ability to semantically parse search terms to get the
best results. For example, the software will take the terms “child kidney cancer” and process this using the terms “pediatric
renal oncology.”

In addition, a SQL-like language called SPARQL for query processing has developed a method that dismisses the notion of
performance degradation of graph-based queries on top of relational databases. In a nutshell, the UT technology has figured
out how to run SPARQL queries on top of relational data as fast as SQL queries alone. Which means that a user would see
the same level of search performance when looking at databases spread across an organization—internal and external—as it
would if all the data were in one central repository.

By enriching data with semantics improvements, business intelligence advancements are realized as follows:

Search: Enable search across multiple, heterogeneous data sources
Analytics: Enables data analytics in real time between previously unmapped data sets
Speed to Market: Reduction in time, capital, and human resources associated with data mapping

Semantic technology gets at the root problem of data integration and search across disparate databases. Mapping strategies
and medical terminology management will play a key role in moving data from setting to setting and use to use, from informing
patient care to influencing national policy decisions. While not an end in itself, data normalization through semantics moves the
industry closer to the interoperability level needed for better information sharing including reporting, enhanced quality, and more
robust analytics to support patient care.
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