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To create an organizational capability for analytics, it is 

never sufficient to simply install a business intelligence 

application and press the “on” button. Leaders must foster 

an organizationwide mind-set devoted to measuring status and 

pushing for progress.

at Charleston (w.Va.) area Medical Center, that focus on progress 

has led to concerted efforts to measure and improve everything from 

clinical quality to financial rigor. From this approach, the analytic tools 

have followed.

For CaMC, “it’s about use of information more than tools. Being 

grounded in quality improvement for all of the 20 years I have been 

here, as an organization we’re richly blessed by people who are  

driven to look for the facts,” says Lynn Brookshire, vice president for 

information services. 

B Y  E d w a r d  P r E w I t t

Building Analytics on a  
Quality-Improvement Foundation

Beginning with the Baldrige award
the Baldrige National Quality award is an organizing principle  

at CaMC. though the health system has not won the award, the  

application process has reshaped the three-hospital organization,  

says Executive Vice President and Chief Operating Officer Glenn 

Crotty Jr., Md , FaCP.

CaMC’s interest in the Baldrige award began in 2000 when it 

adopted the Six Sigma methodology to standardize its processes 

and attack quality problems. the Six Sigma steps—define, Measure, 

analyze, Improve, and Control—required a lot of data gathering, 

says Crotty, “but it was really when we started putting an application 

together for the Baldrige program that it crystallized what we had to 

do from an organizational standpoint.” 
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to identify the important indicators, figure out where to get them, and 

even decide how often they should be updated. 

the data elements roll up into an organizational scorecard. as with 

many health system scorecards, there are multiple versions depending 

on the level of perspective. the scorecard for the board of directors and 

top executives comprises a few high-level business indicators such as rev-

enue, productivity, and expenses; patient experience indicators such as an 

HCaHPS score summary and “willingness to recommend” survey results; 

and a quality summary consisting of mortality data, a harm composite 

score, and a composite score for evidence-based care. 

For senior leaders one level down, the scorecards contain more 

detailed data, and then for department heads, relevant breakouts. the 

scorecards are viewed on CaMC’s decision-support portal via a series of 

permission levels. additionally, more than 400 reports that are regularly 

compiled from information in the organization’s data warehouse can be 

viewed on the portal.

to ensure that important data findings don’t stay hidden on the portal, 

CaMC posts leading indicators in working areas of its hospitals. “we post 

our top-five boards right in the middle of the nursing unit, so they see it 

when they do huddles in front of the top-five board every day, or when 

they pass on their information from their charge nurse to the next shift. at 

that time, they have what the important things are, what this data means, 

and so forth,” Crotty says. CaMC is also transparent with quality data at 

board meetings, which are open to the press. “we go through our quality 

data chart by chart, right with the press there. So our mortality data, it’s 

all there for anyone to see,” he says.

the Baldrige application requires a rigorous review of an organiza-

tion’s processes, and careful thought about the organizational mission 

and how to achieve it, Crotty says. “It helps with thinking through sys-

tems, and connecting the dots between your customer requirements, 

the workforce needs, and key processes. … we found some gaps in the 

planning process that we needed better data on. we said this is an area 

that needs improvement and that we could do a better job at our data 

management and our data analysis. that would help us to relate it to 

strategic planning for the organization.”

CaMC has made three applications for the Baldrige award—in 

2007, 2008, and 2009—without a win. But rather than throwing in 

the towel, Crotty lauds the effect of the process and is planning another 

application. “It’s not about an award. It’s about creating the sustainable 

organization into the future,” he says. He became a certified Baldrige 

Examiner in 2009.

deciding what to measure
the Baldrige application process led CaMC to use more data in its  

operations. In 2010, around 40 leaders from across the organization—

including executives, departmental managers, nursing managers, data 

analysts, and technology staffers, led by the planning group—gathered 

for a retreat to decide on key indicators needed to manage the organiza-

tion. “that was the launch of us trying to get better organized in our  

management of data and review of performance, so that we could be 

more systematic about our performance and our review, and [to ensure] 

that we had the data that people needed to manage with,” Crotty says. 

the retreat was a working meeting, with attendees breaking into groups 
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“The Flywheel Effect”

Case Study | Charleston Area Medical Center

CHARLESTON AREA MEDICAL CENTER’S DATA-DRVEN MANAGEMENT PROCESS

Source: Ian Lazarus, Creative Healthcare; American College of Healthcare Executives Roll over the chart to dig deeper into the findings.
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An internal consulting approach
CaMC has a history of in-house development of analytics solutions, or 

at the least the key requirements of such applications, based on its own 

needs. In 1994, Brookshire says, “we recognized the need for better use of 

information in the organization, so we self-developed a data warehouse” 

based on Oracle applications. She hired It staff to develop the data ware-

house in concert with CaMC’s business and clinical analysts. Eventually 

the homegrown data warehouse was converted into a commercial data 

warehouse product, decision Support Solutions.

In a similar vein, the organization did the heavy lifting of business 

intelligence itself rather than hiring consultants. “we were our own con-

sultants. … we used the Baldrige framework to help us with our thinking 

about business intelligence,” Crotty says. “Because quality management 

emphasizes starting with the needs of end users, we developed key 

requirements from the end users: who’s using data, how often are they 

using the data, what do they need the data for? do we have consistent 

definitions of it, how do we pull the data, where does it go? … when you 

do that, you find out better ways to deliver the data. It gives you a lot of 

things that otherwise you’re just sort of guessing about.” 

Only after Crotty and his team determined their colleagues’ key 

requirements for data did CaMC’s planning department go to work set-

ting up the scorecards. 

Organizational needs supersede technical considerations, says Vice 

President for System Improvement and Chief Quality Officer dale wood. 

“when I think about business analytics and how you use information as a 

catalyst for improvement, I think about organizational measurement first. 

How does a hospital know how well it’s doing? that challenge is regardless 

of the information systems. You have to have a systematic process.”

CaMC doesn’t entirely go it alone with metrics. It subscribes to 

Premier, Inc.’s quality and cost databases, and participates in the Premier 

QUESt program, a benchmarking and performance improvement collab-

orative for 293 hospitals and health systems. CaMC also obtains bench-

marking data on operations from thomson reuters.

What can’t yet be measured
CaMC is not at the leading edge of analytics for clinical use, wood says. 

the system has achieved stage 1 of meaningful use standards, including 

computerized physician order entry. But he believes that even the most 

advanced health systems have far to go in using clinical analytics. “For 

healthcare, the whole process of gathering information to measure and 

analyze quality is in its infancy,” he says.

the vast majority of clinical quality data is administrative informa-

tion created for billing purposes. as such, this data is an inexact tool for 

improving clinical quality, wood says. “It’s captured after the fact.” For 

instance, current clinical treatment standards, such as the 90-minute limit 

on door-to-balloon time for emergency department heart attack patients, 

are based on aggregated clinical data. He predicts that a leap in clinical 

quality improvement will occur when health systems can couple real-time 

information on individual patients with accessible data about medical 

treatments to create predictable outcomes.

Getting to the level of predictive analytics will require a lot of atten-

tion to medical work flow, Brookshire says. a recent example at CaMC 

Lynn Brookshire, 
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Medical Center’s  
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drugs to treat heart disease. It’s beyond the capacity of any one individual 

to be expert enough to do that. So we have to do it in a team.” and a team 

requires information.

a data-centric approach is also necessary because of healthcare’s 

changing business dynamics, notes Brookshire. “we’re under the scrutiny 

that all of healthcare is under in the United States now: How do we do it 

consistently well, better than before, and for a manageable price? How 

do we treat everybody the same every single time, which has of course 

always been our goal?” she says. “Using information is clearly where we 

have to go. as an industry, I believe we still have hurdles to overcome from 

an information perspective.”

involved setting up processes for recognizing and treating pneumonia. 

Information systems now flag patients at risk for pneumonia based on 

criteria collected at admission. “It took us probably six months to get this 

particular process completely vetted in the organization,” she recalls. “we 

had to go through the process of deciding, ‘Is this the right information? 

will the right people get the notification? How will we know?’ ”

despite the time and effort involved, Brookshire believes that analytics 

hold the promise of reliably better care. “It can help us exercise best clini-

cal practice and help make sure we do it every time—and not worry about 

the slips that all of us have from time to time,” she says.

For now, though, Crotty thinks CaMC could do more with the 

information already collected in its data warehouse. “More analysts 

could help us. there’s lots of moving parts. when you make improve-

ments, you’ve always got to watch to make sure that there aren’t unin-

tended consequences,” he says.  

the future of healthcare 
Crotty believes that a data-centric approach is ultimately necessary for 

clinical care—not only to improve the quality of care, but simply to handle 

increased complexity. “we’re moving from an individual practitioner cot-

tage industry to a team-based process now. It’s become very hard for 

the primary care doctor, who used to manage [an individual] case both 

at the inpatient and outpatient [stage], to do it. there isn’t enough time 

in the day. when I started residency, we had two or three medicines to 

take care of blood pressure, and we didn’t have any heart medicines other 

than nitroglycerin. It was much simpler; you knew what the drugs did, 

you could predict. Now we have 50 drugs for blood pressure, we have 50 

“Because quality management emphasizes 
starting with the needs of end users,  
we developed key requirements from  

the end users: Who’s using data, how often 
are they using the data, what do they need 

the data for? … When you do that, you  
find out better ways to deliver the data.” 

Glenn Crotty Jr., MD, FACP,
 executive vice president and chief operating officer,

Charleston Area Medical Center  
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