
Although electronic health records
(EHRs) have brought several

benefits to health care, many bene-
fits have not been fully realized. For
example, EHRs facilitate the storage
of vast amounts of clinical data gen-
erated each day, but few systems
have been able to effectively put
those data to use by permitting effi-
cient retrieval of information in a
manner that facilitates quality and
safety improvement and research. 

The Department of Veterans Af-
fairs (VA) has now successfully im-
plemented and used the VistA EHR
system for a decade.1 VistA has
evolved to support a variety of clini-
cal processes and allows secure ac-
cess to large amounts of clinical and
administrative information. However,
similar to most other EHRs,2 VistA
was not built with a research mind-
set; accessing a cross-section of in-
formation about many patients or
conducting data mining studies in
VistA can often be tedious or impos-
sible. Furthermore, because data is
spread among multiple systems in
addition to VistA (e.g. scheduling
and billing) and each facility man-
ages its own data locally, analysis of
data that spans multiple systems or
facilities often requires manually as-
similating data extracted from multi-
ple sources. 

To facilitate performance mea-
surement, quality improvement, and
patient safety research, the VA has
established regional data ware-
houses to store data collected from
multiple administrative and clinical
systems across multiple VA facili-
ties. Additionally, the VA has re-
cently created a nationwide data
warehouse designed specifically for
researchers.3 Our early experience
with using VA data warehouses has
shown us the tremendous potential

ing analyses does not result in addi-
tional load and a concomitant reduc-
tion in response time to the “live”
EHR system used for clinical prac-
tice. Finally, unlike EHRs that typi-
cally store data in a patient-centric
manner, data warehouses store data
in a format that easily allows cross-
patient searches (e.g. “find all pa-
tients with systolic blood pressure
greater than 140”).

Quality and Safety Projects Using
a Data Warehouse
The use of data warehouses has al-
ready shown benefit in hospital in-
fection control programs,6 efficiency
of nursing staffing,7 and quality man-
agement in oncology.8 In our own
work, we are using a data ware-
house to develop and evaluate sev-
eral “trigger tools” to detect
patients at high risk of harm from
potentially delayed or missed diag-
noses.9 These tools are designed to
scan the data warehouse for evi-
dence of potential diagnostic errors
(e.g. patients with an unscheduled
hospitalization occurring within sev-
eral days of a primary care visit) or
delayed follow-up after an abnormal
cancer screening test (e.g. lack of
timely colonoscopy after a positive
fecal occult blood test). Because
these triggers rely on combing
through data contained in multiple
operational systems (e.g. lab sys-
tem, patient visit records, clinician
scheduling), they would be ex-
tremely difficult to conduct without
a data warehouse. 

Many SGIM members are either
already involved or will be involved
in EHR initiatives. As many of them
might have already realized, few
EHRs natively incorporate a data
warehouse, greatly limiting the flexi-

benefits from harvesting data
needed to improve patient safety
and quality of care as we evolve in
our EHR journey. 

What is a Data Warehouse?
A clinical data warehouse is a large,
centralized repository of information
extracted from one or more adminis-
trative and clinical data systems
(often called “operational” or “trans-
action” systems). While operational
systems are designed to handle
high volumes of transaction
processes, data warehouses include
features to support high volumes
and varieties of analytic processes
that help to make sense of patterns
in data. Most data warehouses are
composed of three components:
software programs used in obtaining
and verifying data from primary
sources, the data storage repository,
and an interface to facilitate access
and analysis of data.4

Data Warehouse Benefits
Several benefits exist when data
warehouses are used together with
EHRs. First, data warehouses com-
bine data from many disparate
sources—including legacy and re-
tired systems—obviating the need
for time-consuming manual extrac-
tion and assimilation of data from
multiple systems. Furthermore, as
data are combined, they are often
standardized to allow comparisons
to be made (e.g. gender of “male,”
“M,” and “1” might be converted
into a uniform value). Second, the
integration with tools to perform
data mining and statistical analyses
allows a wide variety of exploratory
analyses to be rapidly performed.
Third, because data warehouses are
separate from the primary systems
that hold the source data, perform-
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bility and efficiency of analyzing the
data they hold. The use of data
warehouses is likely to evolve in
health care as clinicians, educators,
administrators, and researchers
learn about their tremendous poten-
tial to meaningfully measure and im-
prove quality and patient safety. 
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