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hospital and physician comparisons (sce http:/vww hospitalcompare
hhs.gov, httpi/www.qualitynet.org/, and hetp:/Avww.healthgrades
.com/). Prior to many of the public sources of comparisons, Trinity
Health desired transparency, so it published the quality performance
for each ministry organization (MO) on an intranet website called
Integrated Information Shared Services (1252). The transparency
of quality indicator performance enabled each hospital to identify
another hospital with better performance. Conversations about
higher performance led to performance improvement strategies and
action plans.

Approach

1252 was originally planned as an intranet web-based site. The devel-
opment and maintenance was to be outsourced. However, owing to
the projected high costs of development, in-house resources com-
pleted the project. The 1252 design uses content management soft-
ware. Content management software is most often used for storing,
controlling, and publishing industry-specific documentation such as
articles, manuals, and guides. The content may include files, graphs,
images, databascs, and documents with links to other websites (for
more information, seehttp:/Avwiw.contentmanager.eu.com/history
htm). Content management software integrated the interdependent
layers of data for managing Trinity Health's content as well as for
publishing the results to any individuals across the organization.
1252 recyeles automatically every two hours. Costs include the
server hardware, the content management software, and the incre-
mental Iabor from IT and clinical operations staff needed to input
content. The benefits clearly outweigh the costs. 1252 is now a web
content management (WCM) system. This simplifies the publication
of the web content and allows the domain experts to focus on creating
content. The advantage of the WCM-based architecture i the case of
use. Since the majority of contributions are from clinicians, content
submission does not require technical knowledge of HTML or file
uploads. As a result of the WCM, 1252 is fully transparent to the
more than 50,000 Trinity Health employees who simply have to sign

on to the Trinity Health webpage for the vast information resources
pamm I E " -
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(AMI), pneumonia, diabetes, heart failure, newborn and
‘neonatal, obstetrics, orthopedics, and vaccine information.

“The Clinical Leadership Council provides documentation
for value and strategies of Trinity Health clinical services in
accordance with the Trinity Health strategic plan. The goal is
to develop high-quality and world-class service and to opti-
mize value for the entire health system while mainaining
organizational integrity and regulatory compliance. Minutes
of monthly meetings and links to evidence-based practices
and core clinical indicators are also provided.

. Data requirements

Data standards connect decision makers to tools and
resources related to ‘Trinity Health's data standardization
activities and include the data dictionary, approved abbrevia-
tions, dangerous abbreviations, supply chain links, glossary,
data elements documents, and charge description master with
standards. In addition, the charge description master file con-
tains standardized detailed information on all services pro-
vided by the institution, including description, department
codes, service code, and so forth.

‘The Data and Reports section provides views of clinical
data, such as core indicator charts, report cards, customer and
physician satisfaction data, medication/pharmacy scorecards,
and scanning reports. For FY 2009, 28 core indicators are
also available for each Trinity Health hospital, as well as other
indicators for emergency room care, home care, and long-
term care. Decision makers can also access data warchouses
and download data for further analysis.

Patient Safety and Potential Error and Event Reporting
(PEERS). This site links to best practices and related web-
sites, patient safety tool kits, and numerous quality and
safety reports for clinicians, as well as Trinity Health his-
torical safety data. PEERs was designed by Trinity Health
physicians, nurses, attorneys, and quality and risk manage-
ment professionals to capture near-miss and errors/events
R Y T
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3. Guidelines and education

Medical Staff Resources delivers policies, procedures, links,
articles, and more on current issues affecting medical staffs.
Links and related topics include credentialing and privileging
resources, medical staff by-laws, rules and regulations, medi-
cal staff development plans, hospital-physician partnerships,
peer review, and physician recruitment and satisfaction devel-
opment forums.

Fair Market Value. This site provides information to find
competitive national survey data and the fair market value
narrative that provides a methodology on how to complete a
fair market value assessment. The links are in compliance with
the Stark I regulations that established a new safe harbor for
determining the fair market value of physician compensation.

People and Networks is a resource to find a person who has
the information decision makers need to move forward with
an idea or project. The clinical operations department pro-
vides additional assistance in connecting people. Other items
include information pertaining to the Pharmacy Council,
the Health Information Management Council, the Educator
Network, and related links.

‘The Physician Practice Management site provides a variety
of practice management tools to assist the physician networks
in best practice management from a broad spectrum of busi-
ness disciplines, including finance, operations improvement,
compliance, legal, human resource management, planning
and marketing, clinical quality, insurance and risk manage-
‘ment, and payor contract negotiations.

Sponsored Provider Network provides networking oppor-
tunities for executives, controllers, and physician leaders to
share best practices in revenue management and expense
reduction to drive improved financial and operational per-
formance of the employed primary care physician networks.
The meetings are rooted in the application of correct business
principles and sharing of management philosophy to develop
T TS SO -
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preparation and continual readiness. It also contains Trinity
Health hospitals’ Joint Commission survey highlights, news
flashes, and hot topics.

Results

1252 has emerged as the go-to online resource for decision makers
at Trinity Health. The users span the spectrum of functions across
the hospitals. Usage statistics for August 2009 tracked 2,972 average
daily hits. More than 901 pages were viewed by Trinity Health users,
who viewed an average of 12.69 pages per visit. These metrics indicate
that 1252 had indeed been helpful in delivering pertinent information
to decision makers. It can be hypothesized that availability of data
and the expanse of use contributed to an informed decision maker and
resulted in improved performance outcomes.

Trinity Health reccived the 2004 National Comittee for Quality
Health Care’s Annual Award. At that time it was only the 12th
healthcare system in the United States to be so designated. In 2009,
Trinity Health was named as on of the top 10 health systems in the
Thomson Reuters 100 Top Hospitals®: Health System Quality/Efficiency
Study, which identifies the top U.S. health systems by objectively
measuring the clinical quality and efficiency of member hospitals.*
Therefore, it is reasonable to assume that 1252 contributed to Trinity
Health hospitals’ above national average performance and top decile
ranking on many critical measures. This information delivery tool is
dynamic and must be updated regularly. To ensure that the informa-
tion in 1252 remains current, relevant, and appeals to a wider user
base, Trinity Health has instituted a process for reviewing the topical

* http://www.reuters.com/article/pressRelcase/idUS87944+10-Aug-2009
+PRN20090810. The study evaluated 252 health systems—with a total of 1,720
hospitals—on measures of clinical quality and effciency. The top ten represent the
t0p 2.5% of the systems studied. Five measures of performance were used to evaluate:
systems: mortality, complications, patient safety,length of stay, and use of evidence-
based practices. All of these arc available in 1252. 1252 allows decision makers in all
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areas and the content available to decision makers, as well as a forum
where innovative uses of data are shared.

Each year Trinity Health reviews its quality indicators and targets
areas for improvement. Changes in the scientific evidence, data defi-
nitions, and public awareness are a few of the several reasons for the
periodic review of the 1252 clinical indicators. Other reasons include
improvements in performance and the board’s oversight. Trinity
Health has established the following internal criteria for choosing
indicators to monitor and disseminate through 1252.

1. Applicable to multiple reporting organizations (e.g., The Joint
Commission/Centers for Medicare & Medicaid Services)

2. Sufficientpatientvolume to demonstrate changein performance

3. Emerging opportunities for improvement (includes variation
in performance)

4. Evidence of improved process that influences the indicator

5. National norms for indicator are available

6. Alignment of metrics with the Trinity Health strategic plan

7. Burden of data capture does not exceed the value of the
indicator

The process of selecting quality indicators involves representatives
from each of the MOs, and is subscquently approved by senior man-
agement and the board.

In order to assist in this sharing of ideas, the 1252 People and
Networks section enables individuals to identify who to call for assis-
tance. 1252 has become a virtual library resource for standardized
content. Any employee or physician can access the website and view a
current or historical document that shows a six-month rolling average
performance. A link for each indicator for a particular MO allows the
user to drill down and view a 24-month trend graph.

Case Study 3: Clinical Adverse Drug Event (ADE) Alert System
Background

In the 1990s the pressure of managed carc challenged U.S. hospitals
P T i W T R -
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the same time, the issue of adverse drug events or medical errors had
gained attention through various publications.?* Subsequent studies
examined hospitals’ responses and established that ADEs could be
prevented.¢

Previous research indicates that implementation of computerized
ADE systems involves at least three steps: (1) capturing patient data
electronically; (2) applying algorithms, rules, and queries to find cases
that might be consistent with ADEs; and (3) determining the accu-
racy of the systems.s Many hospitals have information systems that
contain integrated patient encounter data that include demograph-
ics, pharmacy orders, and laboratory results. Some hospitals create
their own systems, while others integrate off-the-shelf commercial
products. There are two forms of ADE systems. Basic systems petform
functions such as drug-allergy checking, dosage guidance, formulary
decision support, duplicate therapy checking, and drug-to-drug inter-
action evaluations. Advanced systems perform more complex functions,
including dose adjustment, guidance for medication-related labora-
tory testing, and drug-disease contraindication flags.”

Approach

Trinity Health led the effot to build an advanced ADE alert system with
support from a commercial provider, Discern Expert, Cerner Corp., as
part of Project Genesis. A rules engine with 17 ADE alert rules was
installed. These alerts were triggered using a computerized algorithm
after examining demographics, clinical b values, and medications.

A key assumption to construct an ADE model is that as much as
possible, all data about the events and actions taken must be derived and
analyzed to develop the model. Forinstance, the ADE information must
include the drugs administered, mode of administering the drug, patient
demographics, actions taken, and the result. For an ADE system to be
successful, it is imperative that data standards must be developed and
followed. The scope of data standardization for the first phase included
general laboratory results, pharmacy descriptions/Charge Description
Master (CDM), and a partiallist of ADT (Patient admitting/discharge/
R oo R e, M oo g e Eoceany Gre
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3. All hospitals and entities must actively participate in the
Functional and Clinical Councils.

4. Project participants must provide a timely response to data
requests and data review to ensure timely implementation.

5. Following the implementation of data standards, the organi-
zation must provide ongoing support of the change manage-
ment process and commitment to the standards developed.

6.The implementation should be stratified and should be
deployed in arcas where quick results can be achieved.
Learning from such projects can be applied to more complex
applications.

7. The recommended model must be accurate, consistent, user-
friendly, and compliant with existing computer applications
and all governing bodies.

8. Although data standards do not cause any operational
changes, redesign efforts must be accommodated in the clini-
cal and patient administration projects.

9. A change management process will be defined and followed
to2dd to the standards. Conformance to standardization will
be monitored and reported.

Results

Once buy-in from the stakeholders was achieved, work planning and
milestone schedules for the laboratory and pharmacy were established.
Trinity Health’s philosophy is to design once, implement many times.
‘The ADE application followed this guiding principle to implement
the ADE system across several hospitals. For ease of maintenance
and updates, the computing hardware was standardized and the ADE
application software was centrally developed. In using the ADE sys-
tem, Trinity Health focused on evaluating the effects and derived
benefits from usage and expected to achieve cost savings and reduc-
tions in patient mortality in line with the published literature that
decreases in the harmful events save both human lives and money.
‘The ADE project implementation assigned a project manager, a
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Trinity Health entrusted its Functional and Clinical Councils and
Standards Leadership Team with approval from the COO/CFO and
Clinical Leadership Council (CLC) oversight groups. The Standards
Leadership Council directed the implementation of policies and pro-
cedures for change management, audit and reporting mechanisms, and
outcome measurement. Data standards have met the requirements and
are adjusted to meet the changing business environment.

After literature reviews for medication safety and quality from the
pharmacoepidemiological and pharmacoecomonical literature, rules
were generated using computerized algorithms to examine demo-
graphics with clinical lab values and medications. An example of a
rule is presented in the following paragraphs.

Trinity Health ADE Alerts  An alert is triggered based on a number
of grouped events. A rules engine with 17 of these alerts is generated
by computerized algorithms examining patient demographics, clini-
cal lab values, and medications. The ADE alerts are triggered in real
time so that any change in medication or lab result will be evaluated
as so0n as reported. This allows pharmacy intervention immediately
and climinates the possible 12- to 24-hour delay scen before imple-
mentation of the system. The pharmacists rely on the system to screen
new lab results as they are reported, and this allows the pharmacists
to prioritize their workflow to address the most critical issues and
patients in a timely manner. The following is an example of this alert
process. A pharmacist inputs a physician order for a potassium-
containing or potassium-sparing drug. Yet the patient has a lab result
for serum potassium > 6.0 mEq/L. Consequently, the potassium
medication dose or medication itself needs to be adjusted for these
patients because the alert is evoked when a high potassium level is
evidenced. Current orders are checked for any of the specified drugs
that may cause hyperkalemia.

Trinity Healths experience suggests that to implement an ADE
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3. All hospitals and entities must actively participate in the
Functional and Clinical Councils.

4. Project participants must provide a timely response to data
requests and data review to ensure timely implementation.

5. Following the implementation of data standards, the organi-
zation must provide ongoing support of the change manage-
ment process and commitment to the standards developed.

6.The implementation should be stratified and should be
deployed in arcas where quick results can be achieved.
Learning from such projects can be applied to more complex
applications.

7. The recommended model must be accurate, consistent, user-
friendly, and compliant with existing computer applications
and all governing bodies.

8. Although data standards do not cause any operational
changes, redesign efforts must be accommodated in the clini-
cal and patient administration projects.

9. A change management process will be defined and followed
to2dd to the standards. Conformance to standardization will
be monitored and reported.

Results

Once buy-in from the stakeholders was achieved, work planning and
milestone schedules for the laboratory and pharmacy were established.
Trinity Health’s philosophy is to design once, implement many times.
‘The ADE application followed this guiding principle to implement
the ADE system across several hospitals. For ease of maintenance
and updates, the computing hardware was standardized and the ADE
application software was centrally developed. In using the ADE sys-
tem, Trinity Health focused on evaluating the effects and derived
benefits from usage and expected to achieve cost savings and reduc-
tions in patient mortality in line with the published literature that
decreases in the harmful events save both human lives and money.
‘The ADE project implementation assigned a project manager, a
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equivalent employees) at start-up and implementation, and now 2.5
FTEs are assigned for maintenance and reporting. The following are
additional activities required by the hospitals to support the ADE

project.

Lab kicoff meeting 2hoursisite Laboratory Council
Lab phone interview I1-2houslsite  Med Tech

Lab Standards Review 8 hoursfste Med Tech x 3 sites

Lab standards approval 3hours Laboratory Council

Pharmacy kickoff meeting 2hours Pharmacy Counci

Pharmacy phone interview I-2howslsite  Pharmacists

Pharmacy standards review 2 bours Pharmacy subgroup
Pharmacy approval 3hours Pharmacy Counci

Pharmacy mapping review 8 hoursiste Pharmacist

Reg/HIWpL. acct, Kickof meeting 2 hours/ste Directors

UBS2 review 8hours Pt admin.reg HIM managers
UBS2 mapping review 8 hours Pt admin.reg HIM managers

In deploying the ADE system among the hospitals, the senior
leadership declared thata financial impact analysis was not required.
The urgency and the impact on patient mortality outweighed the
need for economic justification. As seen in the preceding text, labor
was the cost driver for implementing the ADE system. The ques-
tion then is: How much cost has to be absorbed when the financial
benefits are not assessed? For ADEs there are significant financial
costs affixed to cach event. Yet there are clinical “costs” as well
in human pain and suffering, not to mention litigation. Previous
literature has cited that cach ADE costs about $6,685,° and that
computer systems play a decisive role in preventing ADEs.? Thus,
there is significant evidence in the literature to support that pre-
venting ADES can reduce hospital costs in addition to increasing
patient care quality.

At Trinity Health the impact of implementing the ADE system
was evident principally in the reduction in pharmacy costs, a savings
of 5%. These pharmacy cost savings in the targeted hospitals exceeded
USS$3.5 million. Internal and external control groups demonstrated
[ A N YT S - - ——
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Conclusion
This chapter chronicled three case studies as milestones in the journey
of Trinity Health to gather, process, and disseminate data to improve
patient safety and outcomes. We established that for hospitals to be
effective in using information for improved decision making, phy-
sicians’ leadership and involvement is necessary. Once metrics arc
agreed on, an effective data delivery mechanism must be put in place.
Through rich descriptions and examples we presented Trinity Health's
intranet-based information system, 1252. Descriptions of categories
of information content provide an overview of range of data available
to the decision makers. Finally, we presented an example of a value-
added application that emerged from the leadership by physicians and
the development effort of the information systems professionals to
implement an ADE alert system. Lessons learned from building the
ADE system will assist readers in avoiding pitfalls and preparing for
their own value-added applications.

This chapter was originally published in Healthcare Informatics,
Improving Efficiency and Productivity, Taylor & Francis, New York,
2010.
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Producing New Knowledge from Data

Another opportunity for increasing efficiencies in healthcare is that
data stored and generated by powerful intcgrated EHRs and PHRs,
hospital information systems, and insurance collections can be mined
via quantitative analytic techniques to extract information and pro-
duce new knowledge. This new knowledge can, and will, direct an
increasing number of patient-specific decisions. Currently our limited
data collection and analysis capabilities could ereate knowledge only
on groups of people (ic., populations) rather than individuals. These
new data will likely have an impact on being able to predict progno-
sis for an individual (the likely path that a person's disease or condi-
tion will take). This is very useful information for the patient, health
professionals, and insurers. For example, data mining of information
on 258 variables from 16,604 patients with heart-lung transplants
showed associations between variables that could be used to predict
survival in the patients where traditional statistical analyses of data
sets with that many variables could not yield these results.?*
In addition to data mining and knowledge discovery, advances in
bioinformatics can link a person's health and family history data with
his or her genomic data for decision making. This information will
allow for better targeting of treatments: some drugs work well for
some people and ot for others. Strong data collection and analyses
will be able to sort this puzzle out. Thervet and colleagues provide a
summary of the promise of tailoring drugs based on genomic data.2*
‘The production of new data is not really a classical knowledge trans-
lation task but it is one that will become more important over time as
our data collection methods become stronger and more genomic data
are available. Our systems will continue to play an increasing role
in the application of new and proven knowledge to maintain opti-
mal healthcare, especially in the production and integration of new
patient-specific information.

Challenges

Challenges existin producing systems and projects designed to improve
patient care through knowledge application. These challenges relate to
the complexities of care, its ever changing and advancing knowledge
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base, and the size of the healtheare enterprise. We also are held back by
funding limitations. Despite the significant resource allocation by gov-
ernments into health information technology, there is sill not ample
funding to produce ideal systems that integrate across the multitude
of people and organizations. We also must deal with multiple players;
conflicting local, national, and international standards and regulations;
and the fact that patients differ in their preferences, resources, and atti-
tudes. Whenever clinicians, patients, or both seck individualized and
ailored care, complexity creeps into our design specifications. Another
challenge is that although our systems often change care processes
and improve some intermediate outcomes such as knowledge or skills
improvement, many of our projects are ke those of Egberts et al: The
process changes do not always improve clinically important outcomes
such as reducing mortality.2 Despite all of these challenges the oppor-
tunities are vast in the health informatics arena, where collaboration
with our health professional peers wil likely improve care.

Summary

Clinicians involved in healtheare struggle with changing practices,
procedures, and the complexities of carc in an ever changing world.
Patients and their conditions, insurance providers, threats of litiga-
tion, and local organizational issues are factors that must be consid-
ered in managing resources in this dynamic environment. Clinicians
need all the help that informatics have to offer in their quest fo keep
current with advances in care where cffective implementation of new
knowledge or knowledge translation is essential.

Enabling effective knowledge translation is an important and
exciting challenge in the development in informatics. As we build
and complete projects we need to think about the knowledge transla-
tion challenges our clinicians and other partners have in their quest
to stay up to date and provide optimal care. We need to remember
that some interventions such as timely, useful, and context-specific
reminders; decision support systems and CPOE within EHRs; indi-
vidualized and continuing audit and feedback; and combined inter-
ventions including patient training and cducational interventions that
allow interaction and reflection work well at improving carc and bring
care closer to the ideal.
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Case Study 1: Physician-Led Informatics

This case study focuses on a continued initiative involving the tenets
of customer relationship management (CRM) with the physicians.!
Trinity Health learned from the CRM literature to build a service-
oriented mechanism that consisted of delivering information and solic-
iting physician involvement. Trinity Health had previously deployed
aweb-based information system to deliver physician profiles of qual-
ity and costs. The Physician Profiling System (PPS) contained three
fundamental hospital-based CRM characteristics: (1) administrative
data-driven decision-making processes for healthcare problem iden-
tification, variation reduction, statistical process control, and other
physician-driven performance pattern analyses; (2) identification of
areas for improvement by benchmarking (either internal, external, or
both) physician practices to desired patterns of quality and cost out-
comes; and (3) involving the physicians as customers in improving
operations using (1) and (2) by establishing critical success norms or
other related evidence-based initiatives, particularly by using technol-
ogy for rapid deployment, prompt feedback, and support for replica-
tion of best practices. The PPS deployment incurred an approximate
cost of US$163,000 for the development and implementation in a
single hospital. The return on investment (ROI) for that endeavor
exhibited a mean decrease of 0.24 days of hospitalization, with an
aggregate decrease of 845 total inpatient days along with multiple
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hospital department cost savings of US$1.42 million. For deails of
this initiative, please see Kohli et al.!

Approach

Although the one-off PPS was successful and provided the proof of
concept, Trinity Health could not afford a multihospital implemen-
tation, one hospital at a time. So it extracted the learning from the
PPS, enhanced the existing decision support system’s (DSS) report-
ing capabilities, and delivered it through a web-based system for the
entire organization (see Case study 2). The defining requirements
emerging from the physician-led informatics initiative were as follows:

1. User-friendly design with common data structures for cach
ministry organization and a metadata level to speed query
processing times

2. Enforced reconciliation of data with operational systems to
ensure that all information systems provide consistent data

3. Secking of value-added information such as cost account-
ing, expected reimbursement, and severity adjustment and
assignment—processes that inform physicians about the
impact of their decisions

4. Continuous improvement through cross-learning among
‘ministry organizations and application development for quick
deployment of best practices

Trinity Health created baseline assessments for disease categories
(Table 8.1) to achieve the objectives of the physician-led informat-
ics and to enhance ongoing physician alignment. These objectives
were to share an innovative model for depicting individual physi-
cian resource utilization, the ability to identify physician variation in
the clinical management, and to demonstrate the use of comparative
benchmarking.

Results

The results from phvsicians’ invaolvement were manifested as lower
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physicians, the ALOS and charges began to increase. Trinity Health
continued to monitor outcomes through the utilization collaborative
team (UCT). Hospital- and physician-specific scorecards were devel-
oped by the UCT and distributed. Figure 8.1 presents a sample physi-
cian utilization report.

“The utilization-based scorecards compared each physician’s actual
versus expected outcomes for ALOS, mortality, and patient charges
for services. Comparable metrics for physicians within the specialty
as well as other specialties are also reported. Finally, the scorecard
presents a breakdown of charges by major categories such as lab, sur-
gical, and pharmacy. Supported by the informatics, the physician and
clinical staff practice changes resulted in lower than expected mor-
tality rates as well as patient charges. With 2,932 patients, a drop in
0.32 day per patient in LOS equated to 938 fewer patient days and

a reduction of $661.27 per patient in charges resulted in savings of
neardv 1181 029
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The deployment of physician-led informatics prompted various
feedback comments. Some admitted that they didn't realize the pro-
cedure costs that much, while others found the scorecards helpful and
expressed eagerness for the next report. The outcomes in the report
card prompted some physicians to review previous patients’ charts and
‘examine why they were in the hospital for that long, resulting in a
retrospective learning and ideas about patient safety, improvement in
ALOS, and how to contain costs.

Case Study 2: Integrated Information Shared Services (1252) Intranet

In the clinical arena, there is an expectation that quality must be
measured on an ongoing basis. Healthcare organizations are moni-
tored for quality and patient safety by the accrediting agencies and
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