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We thank Hurdle ef al. (Mining electronic
health records: an additional perspective.
Nature Reviews Genetics 18 Dec 2012
(doi:10.1038/nrg3208-c1)" for the apprecia-
tion of our Review on the new dimension
that text mining brings to data integra-

tion within the health-care sector (Mining
electronic health records: towards better
research applications and clinical care.
Nature Reviews Genetics 13, 395-405).
Data integration across health registries
has a long tradition that predates personal
identification numbers. After such numbers
were introduced, however, data integration
became easier and more precise, leading to
a situation in which entire countries could
be regarded as cohorts for epidemiological
investigation®. The Nordic countries were
among the first to make such investigations
possible.

The emphasis of our article was on elec-
tronic health records (EHRs), their potential
and their current under-exploitation. Table 1
was never intended to be an exhaustive list
of resources for health data integration.
The Utah Population Database (UPDB) is
indisputably a highly valuable resource that
has been used to make seminal discoveries.
However, in our understanding, it shares
many similarities with existing national
health registries, particularly in the Nordic
countries. That is, health information in
the form of, for example, ICD-9 or ICD-10
codes from reimbursement data can be
linked to data on birth, causes of death,
socio-economic data and family relations.
This can be done either through unique
personal identification numbers, as in the

Nordic registries, or using sophisticated
record linkage techniques, as in UPDB. We
do not question the importance of such
resources in epidemiological studies, which
is evidenced by papers referenced by Hurdle
et al." and countless other examples™.
Rather, we focused on resources that more
explicitly integrate EHRs: for example, the
Vanderbilt BioVU and i2b2 resources®’.
Although we argue for common stand-
ards for interoperability and content mod-
els in the long term, we certainly do not
see these as prerequisites for high-quality
research. Indeed, our own work on medi-
cal text mining is based on data that do not
meet such standards, and the analyses thus
require extensive preprocessing and cura-
tion'®. Resources such as the UPDB show
what is possible with integration of hetero-
geneous data given sufficient effort and
expertise. However, if in the future more
data in EHR systems adhere to common
standards, we believe a wider range of bio-
medical researchers will be able to carry
out large-scale national and international
integrative studies, incorporating detailed
aspects of phenotypical and genetic data.
We thank Hurdle et al.! for giving us the
additional opportunity to discuss how we
think the existing excellent possibilities for
carrying out epidemiological work on the
basis of resources such as the UPDB and
the Nordic health registries will be expanded
by text mining of the unstructured data in
EHREs. In particular, we believe that inte-
gration of such data with population-wide
sequencing projects will make for an exiting
future for our research field.
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