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Advocate Health Care, a multiple-hospital integrated delivery system in the Chicago, IL, area, recently established its
Advocate Adult Asthma Clinical Improvement Team. The team undertook the data planning and analysis needed to start up a
complex continuous quality improvement (CQI) project, which was implemented and continues to evolve within the
organization. A key player in the team was the clinical information analyst, who supported the CQI project by identifying and
resolving data quality issues.

The Project Environment

Created by a merger of two large health systems, Advocate is a complex, integrated system with multiple information systems.
Upon merging, each system had its own health information system (HIS), decision support system, and CQI/care management
systems. Now, most of Advocate's eight hospitals use the SMS Allegra system to support patient registration, medical records,
and finance functions. However, other Advocate hospitals have other HIS products installed. Only five Advocate hospitals
have the Transition System (TSI) decision support system, a historical database and cost accounting system that integrates
clinical and financial information.

The system clinical quality improvement department, at Advocate's corporate offices, consists of three clinical information
analysts and a database specialist who support multiple system initiatives, including systemwide clinical improvement projects.
Several staff members are RRAs. The clinical information analyst's primary responsibilities include collecting data from
multiple data sources, developing computer databases, providing data support for quality improvement projects, producing
statistical and graphic displays of data, and performing appropriate statistical analyses of data. Outcomes measurement is also
a vital function to integrating clinical processes throughout the organization. This is accomplished through systemwide clinical
projects such as Advocate's asthma program.

Description of Asthma Program

The need to improve care for patients with asthma has been well documented across the US, but the delivery of care has not
substantially changed.  This led to the establishment of the Advocate Adult Asthma Clinical Improvement Team, which was
set up to address local asthma data trends. The interdisciplinary team consisted of staff members from administration, CQI,
medicine (including specialists in various fields), nursing, pharmacy, and respiratory care. The team goals were to:

improve management of Advocate's adult asthma patients in outpatient settings, including physician prescribing
practices
enhance partnership between patients and healthcare providers to improve patients' self-management skills and use of
medical resources
improve identification and care of the most severe asthma patients
adopt and implement systemwide inpatient and emergency department care pathways

Measurement Plan

The team developed a measurement plan to evaluate the effectiveness of the program. Table 1 shows the plan's five primary
areas: clinical outcomes, functional status, patient satisfaction, resource utilization, and process measures. When possible, the
team used data that were retrievable from existing databases rather than creating additional data collection tools. For example,
resource utilization was monitored using TSI as much as possible.
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Relating the Clinical Information Analyst Role to the Asthma Program

The clinical information analyst collected, analyzed, and reported various types of data—based on the asthma team's needs.
Using the COMPdata system, the team examined hospitalization data. Also reviewed was the number of emergency visits and
physicians' practice patterns. A variation in the management of adult asthma patients was discovered, and opportunities to
improve patient care were identified. The analyst was responsible for obtaining data for the measurement plan, which
presented a variety of challenges.

The inpatient and emergency department data arrived in many formats due to multiple data sources. The majority of the data
was obtained by the data analyst using TSI. For the three hospitals that do not have TSI, the analyst obtained data from
different information systems or on a manual basis. Retrieving data from these sites within certain time parameters was a
challenge, and the analyst's ability to compile and standardize the data into a user-friendly format allowed the team to pursue
its goals. Once standardized, data was reported to the asthma team for further analysis and discussion.

Issues

Several issues emerged while collecting, standardizing, analyzing, and reporting the data. The definition of asthma, readmission
rate calculations, HIS system conversions, and quality-of-life database manipulation proved problematic.

The team had to reach a consensus regarding the method in which adult asthma patient data would be selected for inclusion in
the project. If the patients were selected by using DRGs 096 and 097, non-asthma diagnoses such as bronchitis would be
included in the database. But if the patients were selected by an ICD-9-CM code (i.e., 493.00-493.91), only asthma patients
would be identified. Therefore, the asthma team agreed to use the principal or first listed ICD-9-CM diagnosis code to identify
patients for the project.

One of the indicators in the asthma project for both inpatient and emergency department patients involved patient readmissions
or revisits. Excel was the primary data manipulation system used at the time the project began. A spreadsheet application,
Excel can sort and calculate small data sets. However, in order to obtain asthma readmission data, the analyst had to manually
locate the readmissions after sorting the data by patient identifier. With thousands of patients in the spreadsheet, the task
became quite cumbersome. Errors in the database were discovered when attempts to verify the readmission rates were
unsuccessful.

To solve this data integrity problem, an Access database was developed and data was imported into the database from Excel
and TSI. Access was selected because, as a relational database, it can store large data sets and query against them. Queries
are constructs that can perform tasks like pulling predefined data from single- or multiple-linked data sets. Queries can be
stored and rerun, as the database grows. Once built, the database and queries automated the calculation of readmission rates.
The end result was a more accurate, reliable database.

Discharges and patient emergency visits from a two-year span were retrieved for the asthma project. When the data from one
of the hospitals was found to be unreliable, the asthma team decided to exclude this portion of the data from the project
database.

Monitoring the patient's quality of life is increasingly important for clinical improvement projects. The question as to how to
collect and display outcomes data had to be resolved. In consultation with the data analyst, the Asthma Quality of Life
(AQOL) survey was selected by the team, with the data entered into an Access database, which included patient
demographic information and pre- and post-treatment survey findings. By linking this information, the analyst created a
longitudinal record for each patient, which allowed the team to measure the impact of the program on the patient's perception
of quality of life.

Finally, a discrepancy in data was noted in the information received from two data sources. One hospital's HIS system acts as
the source of data for two data repositories, TSI and MIDAS—a system that supports quality management and care
management functions. This facility's asthma admission data was found to be different between the two systems. Initially, the
asthma team planned to perform a chart review to determine which was the correct readmission rate. Instead, the analyst was
able to validate the TSI data by viewing the original data in the source system. When the analyst found the data in the source
system matched the TSI data, the need for a chart review was eliminated.
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Conclusion

The HIM professionals who serve as data analysts for the CQI department have developed skills in project measurement
plans, data collection, and database building, among others. They brought to light issues that were essential to the project's
progress during implementation by resolving data quality issues. Without the resolutions, the analyst would have spent
countless, unproductive hours correcting the data and initial goals of the project would not have been accomplished. Growing
healthcare systems faces ongoing data challenges. As additional sites of care—and their divergent information systems—are
added to Advocate, ensuring common data sets will become difficult. Therefore, clinical improvement teams must constantly
review operational definitions to equalize data. Advocate's goal is to introduce all sites of care onto the same HIS system.
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