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A primary goal of collecting high quality clinical
data is to produce reports that are relevant for clini-
cians and users of the database. There are many fac-
tors, both internal and external to the health care
setting, that drive cardiac database reporting. The pur-
pose of this paper is to present and discuss how data-
base structures dictate the kinds of reports that can be
generated, how to identify reporting needs in an insti-
tution, and to provide some examples of how this
process has been implemented in the cardiac program
at Seton Medical Center.

The cardiac database structure. Although numer-
ous internal and external factors drive the develop-
ment of reports, the structure and content of the
database determine to a great extent what kinds of
reports can be generated. The cardiac database used at
the San Francisco Heart Institute at Seton Medical
Center (HeartBase, SIR Americas Inc., Chicago, Illi-
nois) is a case structured, multi-level relational format

Presented at the 1998 American College of Cardiology Annual
Scientific Meeting — Special College Symposium sponsored by the
Cardiac Database Committee: “How to Collect and Use Clinical
Data to Enhance Quality Patient Care.”

From the San Francisco Heart Institute, Scton Medical Center,
Daly City, Califoria.

Address reprint requests to: Dr. Richard E. Shaw, Director of
Research and Operations, San Francisco Heart Institute at Seton
Medical Center, 1900 Sullivan Avenue, Daly City, CA 94015.

492

that organizes patient information from the level of
the patient through individual coronary artery disease
segments that are treated (Figure 1). Patient data are
organized in a format similar to a medical chart. Mul-
tiple hospitalizations can be stored for each patient.
Within those hospitalizations, information from multi-
ple visits to the catheterization laboratory or surgical
operating room can be stored. Within those visits to the
catheterization laboratory or operating room, informa-
tion on individual vessels and segments treated, with
the equipment used to treat them, can be stored. Each
report written from the database accesses different lev-
els of the database structure. Although report writing is
dependent upon the existence of a data element in the
database, the structure of the database can have a sig-
nificant impact on which reports can be written from
the database. Consider a request for a report of post-
catheterization laboratory complications in which the
requestor wanted tq track complications following
every visit to the catheterization laboratory during a
single hospitalization. Although post-laboratory com-
plications may be collected in the database, it would be
impossible to obtain a report on this for patients who
had multiple visits to the cath lab if the structure of the
database did not allow for independent entry of com-
plications following each visit. It is often structural
issues such as this that make it difficult or impossible
to write a specific report from the database.
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The database must also have a mechanism to query
the data. Most databases have an SQL (Structured
Query Language) interface or a 4GL (Fourth Genera-
tion Language) for database query. The multi-level
structure of HeartBase can be accessed and manipulat-
ed with either SQL or a 4GL language called PQL.
These tools facilitate the process of pulling logical
pieces of information out of the database and configur-
ing this into a format that can provide a direct report or
a file that can be exported to a sjatistical, graphics or
spreadsheet software package. The availability of these
tools facilitates the kind of report writing that can be
done from the database.

Internal reporting requirements. Perhaps one of
the strongest drivers of the development of reporting at

our institution has been internal reporting require-

ments. The types of internal data reporting needt”
into 3 broad categories: 1) quality improvement pro-
jects; 2) physician profiling; and 3) technology and
therapeutic evaluation. Each of these categories
requires access to different levels of the database.
Examples of quality improvement projects include
length of stay analyses, tracking peripheral complica-
tions after catheterization procedures, and the use of
anticoagulation with coronary stenting. An example of
a length of stay analysis is an ongoing report looking at
length of stay for female patients from 1994 through

1997, comparing Medicare versus non-Medicare insur-

“ance coverage (Figure 2). This report accessed the demo-

graphic and hospital levels of the database to merge
information together, showing that length of stay has
decreased for all women over the years, but a difference
continues 1o persist between Medicare and non-Medicare
patients. The analysis of peripheral complications access-
es not onlv demographic and hospital information, but
also the procedure and complication levels of the data-
base (see Figure 3). This multi-level report, which was
generated on a regular basis, showed that peripheral
complications dramatically increased in 1994 both in
patients receiving drug therapy (anticoagulants and
antiplatelets) and those who were not. This led to a quali-
ty improvement study that resulted in an enhanced edu-
cation program for nurses who were holding groins for
bleeding after procedures. A dramatic increase in periph-
eral complications was also seen in 1996, which was
most prominent in patients receiving drug therapy (e.g.,
ReoPro). This was mainly occurring in ReoPro patients,
and weight-adjusted heparin dosing and decrease in the
use of coumnadin led to decreased complications in 1997.
The third example of intenal reporting demonstrates
how a report accessing very detailed levels of the data-
base showed that patients who received stents with no
coumadin achieved shorter lengths of stay with no
increase in abrupt closure (Figure 4).
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Figure 1. Levels of cardiac data.
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Figure 3. Peripheral complications.
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Physician profiling is another internal reporting
need that has been a driver in the development of
reporting from the database. We have developed pro-
files for invasive cardiologists, non-invasive cardiolo-
gists and cardiac surgeons. Information included in
these profiles covers a wide variety of clinical out-
comes, utilizations and financial information and rep-
resents access of multiple levels of the database, The
profile for invasive cardiologists includes the number
of cases performed in the catheterization laboratory,
acuity of the procedures, success, raw and adjusted
mortality, complications, length of stay, and catheteri-
zation laboratory costs and total hospital costs (See
Table 1). The profile for the non-invasive cardiolo-
gists includes number of patients, length of stay, blood
utilization, mortality and costs for non-surgical and
surgical patients managed by each physician (See
Table 2). The profile for cardiac surgeons includes
number of surgical cases performed, type of surgery,
length of stay, raw and adjusted mortality, complica-
tions and hospital costs (See Table 3).

The third area that drives the development of
internal reporting is technology evaluation. Techno-
logical and pharmaceutical developments have pro-
gressed rapidly during the last 5 years. Although
large scale clinical trials have provided important
information about the safety and efficacy of many of

Table 1. Profile form for invasive cardiologists.
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these technologies. the application and integration of
these advances into standard clinical practice
requires the collection and evaluation of local car-
diac data. The rising costs of new technologies and
drugs has made it imperative that local institutions
monitor the use of these advances. In addition, a
focus on out-of-hospital outcomes is becoming
increasingly important in these evaluations. A report
that is generated on a regular basis at our medical
center tracks the utilization and cost of catheter-
based interventional devices used in combination
with the IIb/Illa glycoprotein receptor blockers. The
use of this combination, although more expensive in-
hospital if ReoPro is used during a bailout stent proce-
dure (Figure 5), appears to have great clinical benefit
e ReoPro fs used in
the setting of a bail-out stent procedure (Figure 6).

External reporting requirements. There are a
number of organizations that interact with hospitals
and health care professionals on a daily basis and
shape the external reporting needs of the organiza-
tion. Among the most prominent are local payors
that provide managed care services. These contracts
often dictate the kind of financial and clinical infor-
mation that is required for maintaining these con-
tracts on plan members. Other initiatives involve
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national insurers such as Aetna and Blue Cross.
Another imponant external driver of reporting needs
is the Joint Commission on Accreditation of Hospi-
tals Organization (JCAHO). JCAHO regularly pub-
lishes indicators that require hospitals to produce
selected reports when they are surveyed for accredita-
tion. In addition, JCAHO has instituted the ORYX
project, which requires hospitals to collect and report
quality indicators through vendors that are certified
for those specific indicators. State and national orga-
nizations are also beginning to require specific out-
comes to be tracked for patients. The HCFA
Demonstration Expansion Project will require that
detailed clinical data be provided on a regular basis
for Medicare patients who have catheterization labo-
ratory interventions or cardiac surgery at a standard
price. Admission inte this demonstration project and
_continued invoivericnt 1s contingent on the govern-
ment evaluating these outcomes. Many states have
begun projects that require reporting of data on-car-
diac patients. The California CABG Mortality
Reporting Project represents the combination of a
state agency (OSHPD) and a business coalition called
the Pacific Business Group on Health. This consor-
tium is working to provide risk-adjusted mortality
and outcomes for patients undergoing coronary artery
bypass graft surgery at California hospitals. Profes-
sional organizations of cardiac specialists such as the
American College of Cardiology (ACC) and Society

Table 2. Profile for non-invasive cardiologists.

Identifying Data Reporting Needs

for Thoracic Surgeons (STS) have defined basic data
sets, which guide the collection and subsequent
reporting of outcomes.

Locating data within the institution. For reports
that need to be adequately addressed on an on-going
basis, it is imperative to find reliable and valid sources
for that data in the organization. In most hospitals, it is
typical that data related to cardiac patients is collected
in different places in the institution, often with differ-
ent coding and definitions applied by non-clinical
coders. In some cases, systems are used that are isolat-
ed and not able to connect with any of the standard
hospital information systems. The only way to ade-
quately meet reporting needs is through the formation
of multi-disciplinary information management teams.
Data on cardiac patients is managed at our institution

through the efforts of 3 primary teams: 1) the Hospitai - s

Information Management team; 2) the Cardiac Data
Monitoring and Usage Committee; and 3) the Cardio-
vascular Task Force. Each team has a unique purpose
and membership, although all are multi-disciplinary
groups by definition, _

The purpose of the Information Management
Team is to provide oversight for the general informa-
tion needs of the hospital. This committee focuses on
system integration issues and .is one of the commit-
tees that participates heavily in fulfilling JCAHO
requirements. The team is composed of information
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technology senior staff, physicians with both clinical
and medical informatics background, clinical staff
representing nursing, the clinical laboratory, pharma-
cy, radiology, cardiac rehabilitation, home health
care, and administrative personnel representing med-
ical records, the medical library and patient education
outreach programs.

The purpose of the Cardiac Data Monitoring and
Usage Committee is to evaluate which cardiac data
elements to collect, what definitions to use and the
most reliable source for each data element in the insti-
tution. In addition, the committee recommends formats
for internal data reporting (e.g., physician profiles) and
reviews external requests for cardiac data and the for-
mat for reporting data externally. Members on the

committee include cardiologists, cardiac and vascular---uux

surgeons, clinical staff from the catheterization labora-
tory, operating room, coronary care unit, telemetry,
cardiac rehabilitation, representatives from the hospital
information and financial systems, quality assurance
and the Heart Institute Database team.

The purpose of the Cardiovascular Task Force is
to examine aggregate outcomes from the cardiac ser-
vice line, to resolve quality issues that extend across
hospital departments, and to facilitate providing

Table 3. Profile for cardiac surgeons.

N of Cases:
Case Distributi
CABG
VALVE
COMBO
Re-Do
Overall mortality:
- Re-exploration:
Stroke:
Respiratory complication:
Sternal wound infection
% Needing blood
New Q-wave infarction
Event-free surgery
Seton Volume 1997:
Hospital Length of Stay (days):
Seton 1995 Mortality: %
Expected: %
Adjusted: %
Dr. Mortality: %
Expected: %
Adjusted:__- %

RRRRRRRR

physicians with specific feedback on outcomes and
utilization. The Cardiovascular Task Force includes
department chairs of cardiology and cardiac surgery,
hospital department directors and the administrative
cardiac team. )

One of the most valuable products that has been
generated by these teams (primarily by the Cardiac
Data Monitoring and Usage Committee) is the institu-
tional cardiac data dictionary and data map. This pro-
ject originated from concems shared by many in the
hospital that requests for cardiac data often yielded dif-
ferent results depending upon where in the organiza-
tion the data report was produced. For example,
something as basic as the number of diagnostic
catheterizations performed varied substantially from
4iis produced by the catheterization laboratory ver-
sus those produced through financial services, as did
the number generated by the Heart Institute database.
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Figure 7. Dictionary/Map components.
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Upon closer examination, it became obvious that dif-
ferent definitions for a diagnostic procedure were
being used in each area. Each database had its own
internal and external drivers of data reporting. Similar
situations led to the development of an institutional
data dictionary that described the data sources and the
variance in definitions and codings between the
sources. In some cases, definitions that did not need to
be different were reconciled. Throughout this process,
the standards set by the ACC, the STS and JCAHO
were followed where possible. This process also
revealed that some of the same information was being
needlessly collected multiple times during a patient’s
hospitalization. A cardiac data map was developed that
tracked each place where a data element was collected
in the hospital. The committee determined which

. source should be designated as the primary source; a

" plan was then formulated to set up possible electronic
transfer of primary data to secondary data repositories
(See Table 4).

This process had many benefits. While increasing
data consistency and reducing redundancy, it also stim-
ulated more cross-disciplinary communication and laid
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the groundwork for data interfaces. It also built the
foundation for building an institutional cardiac data
warehouse that would be accessible 10 a broad group of
users in the hospital. This process, which is continually
monitored by the Cardiac Data Monitoring and Usage
Committee, has reduced the inconsistency in reports
that have been generated by the institution and has led
to more efficient patient care with better feedback to
the clinicians who provide care.

In summary, data reporting needs are driven by
numerous internal and external factors. Successful
and consistent data reporting requires ongoing assess-
ment of the data requested, where it resides in the
organization and how it is defined. This process is
greatly facilitated by interdisciplinary teams that pro-
vide support for critical processes in this activity.
There are substantial benefits gained from linking
data definitions and data-iepziiiy needs to the activi- -
ties of professional societies such as ACC and STS.
With these processes in place, good quality clinical
and cost-effectiveness data can be maintained and
used for accurate reporting and improvement in the
management of cardiac patients.
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