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Abstract

Business Intelligence (BI) refers to technologies, applications and practices for the collection, integra-
tion, analysis, and presentation of business information and also sometimes to the information itself. 
The purpose of BI is to support better business decision-making. 

In recent times, quality in healthcare is being shaped by evidence based medicine and the proper 
utilization of data. At its most basic level, quality is doing the right thing, at the right time, in the right 
way, for the right person. The challenge clinicians face every day is knowing what the right thing is, 
when the right time is, and what is the right way. Knowing what data exists, understanding the data 
and making sense out of it can help clinicians rise to the challenge.

Healthcare data is getting more and more di�cult to manage every day. Healthcare organizations are 
faced with key issues related to management, regulatory, contracts, reimbursement and benchmark-
ing. They are never rid of these issues and they result in increasing overhead. The work in turn is 
becoming more complex and abstract and these organizations are short on time and sta�.

For many healthcare organizations, systems and applications are a black box. There are too many 
projects involving too many complex systems with few resources. Healthcare executives �nd it 
di�cult to get a clear picture of real time data of what is happening in these projects and systems. 
They end up reacting to issues rather than being proactive. They �nd it di�cult to focus their time on 
their main goal - patient care.  

This paper discusses common problems and challenges faced by healthcare organizations with their 
data. It provides an overview of BI data reporting and analysis solutions that are available to better 
manage and interpret the vast amount of healthcare data with speci�c examples of how BI can be 
used to improve the quality of patient care while reducing costs.

The Clinical Value Compass, named to re�ect its similarity in layout to a directional compass, has at its four 
cardinal points (1) functional status, risk status, and well-being; (2) costs; (3) satisfaction with healthcare and 
perceived bene�t; and (4) clinical outcomes. To manage and improve the value of health care services, 
healthcare providers will need to measure the value of care for similar patient populations, analyze the 
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internal delivery process, and determine if these changes lead to better outcomes and lower costs. The 
compass as a whole serves as a guide to maintain perspective on the entire care process. 

A speci�c quality improvement initiative can focus on one quadrant of the compass; however, the overall 
project must consider all four quadrants.

BI can help companies understand and justify the costs of delivering care. However, this requires knowledge 
of how quality is measured in healthcare, as well as how these measures can be used to generate bene�ts for 
providers, payers, purchasers and patients.

Following up on the report “To Err is Human: Building A 
Safer Health System” in 1999, the Institute of Medicine 
(IOM) set the stage for measuring healthcare quality with its 
2001 report, “Crossing the Quality Chasm”. This report 
de�ned the challenge for healthcare delivery organizations, 
describing broader quality issues. This report de�ned six 
aims that have become the goals of a future healthcare 
system. 

The six aims are:

 1. Patient-centric
 2. Timely
 3. Equitable
 4. E�ective
 5. E�cient
 6. Safe

Since this report came out, hundreds of public and private 
groups have drilled down on these six aims to develop 
speci�c measures of quality. 

Health plans and providers evaluate the quality of care and 
services provided to its members from a variety of perspec-
tives by utilizing nationally recognized tools such as the 
Healthcare E�ectiveness Data and Information Set (HEDIS®) 
and the Consumer Assessment of Healthcare Providers and 
Systems (CAHPS®) scores.  HEDIS and CAHPS are tools that 
help both employers and consumers compare the quality 
of care and service o�ered by an individual health plan to 
that of others across the country.  

The HEDIS report is a series of measurements that evaluates 
preventive care as well as care for chronic diseases. It is a 
tool that consists of about 70 measures across 8 domains of 
care and is used by more than 90 percent of health plans to 
measure performance on important dimensions of care and 
service. Because so many plans collect HEDIS data, and 
because the measures are so speci�cally de�ned, HEDIS 
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Measuring quality

Patient-Centeredness - Ensuring that 
patient values, needs and preferences 
guide all clinical actions.

Timeliness - Reducing waits and some-
times harmful delays for those who 
receive care and those who provide 
care.

Equity - Providing care that does not 
vary in quality because of a patient’s 
demographics.

E�ectiveness - Providing care based on 
evidence, as well as avoiding over use 
or under use.

E�ciency - Avoiding waste of equip-
ment, supplies, ideas and energy.

Patient Safety - Avoiding injuries to 
patients from care that is intended to 
help them.

HEDIS® is a registered trademark of the 
National Committee for Quality Assur-
ance (NCQA).

CAHPS® is a registered trademark of the 
Agency for Healthcare Research and 
Quality.

Quality Compass® is a registered trade-
mark of NCQA.

Six aims to cross the quality chasm



makes it possible to compare the performance of health plans on an "apples-to-apples" basis. This is the 
main reason why many health plans choose to go with the HEDIS measures. Health plans also use these 
results to see where they need to focus their improvement e�orts within their organization.

The CAHPS survey measures customer satisfaction with services provided by customer service, claims, and 
physicians. This measure provides good information about the quality of health plans from the enrollees' 
perspective. Over time, the program has expanded beyond its original focus on health plans to address a 
range of health care services and meet the various needs of health care consumers, purchasers, health plans, 
providers, and policy makers. 

The Quality Compass is the National Committee for Quality Assurance’s (NCQA) comprehensive national 
database of health plans' HEDIS and CAHPS results. It contains plan-speci�c, comparative and descriptive 
information on the performance of hundreds of managed care organizations.

Unless healthcare organizations can translate the data being measured into value, measuring quality can be 
very costly. Doing this requires the ability to use and manage detailed, historical data. BI comes in here.

Healthcare organizations must apply business intelligence to organize clinical, business and operational data 
for decision-making purposes. This data is used to support programs like disease management, outcomes 
management, clinical performance and process improvement, cost and waste reduction, quality accredita-
tion and predictive analytics.

Healthcare costs are rising far faster than the economy as a whole. But there is another side to the healthcare 
equation, which is the value and quality of the care we receive. It is essential that healthcare programs and 
e�orts focus on quality. While healthcare quality measures are plentiful, implementing them are complex 
and data intensive. There is tremendous value in pursuing quality programs for clinical, business, research 
and marketing value. And this value will �ow to patients, payers, providers and the country as a whole.

BI can make a signi�cant impact on organizational performance in gathering, managing and using the data 
for quality measures.

Patient care is the primary focus for all healthcare organizations. In recent times, we have seen an explosion 
of healthcare information. Healthcare executives should not waste time searching for information. They 
should not be overwhelmed with redundant and inconsequential data. They should have correct and consis-
tent information.

All healthcare organizations are swimming in data. Much of this data is still locked in paper �les, in stand-
alone spreadsheets and desktop databases, in three-ring binders or even in people’s heads. Healthcare 
organizations already own invaluable “intelligence” locked within this data.

The problem here is how the data can be obtained from the di�erent application in di�erent systems to 
produce this intelligence. 
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Challenges Faced by Healthcare Organizations

The BI solution
BI systems provide historical, current, and predictive views of business operations, most often using data 
that has been gathered into a data warehouse or a data mart and occasionally working from operational 
data. Software elements that make up the BI system support reporting, interactive "slice-and-dice" pivot-
table analyses, visualization, and statistical data mining. 



BI for healthcare organizations promises to improve patient care by driving better decision making through-
out your organization. When insight into clinical data is sound, informed, and complete, clinical decisions will 
be evidence based.

BI is the commercial equivalent of evidence-based clinical decision-making. One uses clinical evidence to 
support diagnoses to develop care plans and to evaluate outcomes for patients. 

The data in any healthcare organization is spread across a number of systems (e.g., encounters, labs, phar-
macy, membership, �nance, claims, billing, etc.). BI extracts data from these systems and brings it into a 
centralized, secure, historical repository, which is organized for business users to slice, dice, sort and sum it 
e�ciently for use in making business decisions. The value of BI is in using the same data across the organiza-
tion for a variety of decisions on clinical performance, business performance and strategic as well tactical 
initiatives. When ten people view data from ten di�erent perspectives, its value increases exponentially 
through new insights, new answers as well as new questions. 

Any BI solution consists of three parts - Data Warehousing, Reporting & Analytics, and Performance Manage-
ment. Please see the �gure below for the infrastructure components.
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Here are some applications of business evidence to support clinical quality improvement. In most cases 
these applications measure the quality of care, directly or indirectly,  that healthcare organization provide.

HEDIS and CAHPS quality measures: These measures are becoming industry standards that have been 
adopted by many healthcare organizations in recent times. Therefore, either directly or indirectly,  the perfor-
mance of healthcare organizations is likely to be judged using these measures. The quali�cation require-
ments for accreditation are fairly complex and require extraction, reconciliation and auditing of data from a 
number of internal systems, such as claims, encounters, labs, etc.

Pay for Performance reporting: Though controversies surround this issue, pay for performance contracts are 
fast becoming the norm for in�uencing quality improvements in clinical healthcare. Eventually, provider 
performance ratings will be reviewed by patients before choosing where they go to get their care. To provide 
the performance rating report,  data is collected on services performed, timeliness, interventions provided, 
clinical outcomes and their e�ect on improved patient functionality. This information is then analyzed by 
payers for its e�ect on the worker productivity, lack of absenteeism, among other measures. Clinical organi-
zations can use these reports to judge the e�ectiveness of their own results and the processes that produced 
those results. Since the incentives are monetary for providers participating in ‘Pay for Performance’ programs, 
accurate data collection and processing is required.

Clinical dashboards: Hospitals monitor how well they treat chronic conditions. Every disease management 
program bene�ts from a dashboard to monitor the chronic conditions. Most of these programs require 
regular attention and with the help of dashboards the patients as well as their conditions can be monitored 
regularly.

Clinical registries: There are many types of clinical registries in which a vast amount of data is stored. The uses 
for this data has exploded in recent times. Processes such as chronic care management, disease manage-
ment programs, case management, quality measurement and patient volume analysis are but a few poten-
tial uses.  Data from the registries also help to deliver better quality care and performance improvement, as 
well as to support strategic decisions.

Evidence based medicine: Researchers are constantly on the lookout for scienti�cally interesting patterns 
and trends in patient response to medicine. Data from clinical experience, especially the diagnosis-
treatment-outcome relationship is hard to make sense out of. In recent times, episodic treatment programs 
have been making news and without better data intelligence, executing these programs will not be easy.
 

The demand for quality information in healthcare will only intensify. Taking a proactive approach to imple-
menting technology solutions for gathering, organizing and accessing data using BI is one of the best ways 
to meet this rising demand. Doing so will help organizations achieve competitive advantage.

Anand Gaddum, BE, MHA is the Director of Healthcare Practice at iLink Systems, Inc. He has broad healthcare 
domain knowledge with special emphasis on claims and has implemented a number of change initiatives 
for healthcare organizations. He has a proven track record in a variety of �elds that include software develop-
ment, training, change management and medical devices.
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Applications of BI in healthcare

Conclusion
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iLink Systems is a custom software solutions provider and Microsoft Certi�ed Gold Partner.  Our solution 
capabilities include enterprise application development, optimization and integration; web application 
development; user experience architecture; and mobility application development and services. Our vertical 
industry experience includes: healthcare, government, technology, telecom, and nonpro�t.  iLink has worked 
with companies and organizations at all levels of business maturity, from startups to the Fortune 50. Our 
accomplishments also include numerous rapid application prototype development and complex solution 
migrations from one technology framework to another.

Headquartered in Bellevue, Washington, iLink has o�ces in Washington, D.C., Atlanta, GA, Austin, TX,  and 
Chennai, India. With over 150 employees and growing, iLink has been providing business solutions for over 
six years. Members of our team have numerous certi�cations in a variety of technology and solution frame-
works, particularly on the Microsoft platform.  

For more information, send us an email at info@ilink-systems.com or call us at 425 688 0669 or visit 
www.ilink-systems.com.
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