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Abstract/Summary 
 
While some hospitals and physician practices struggle to incorporate health information 
technology into their operations, a number of institutions have begun to reap significant 
benefits from their early investment in this technology. This paper profiles six such 
organizations, including a medical system in the Midwest that uses a population health 
dashboard to track, improve, and report on patient outcomes; a regional health information 
exchange that has found ways for community organizations—including those without 
electronic health records—to share data; an academic medical center in New England that 
uses patient-reported data to determine the most effective treatment regimens; a pilot of 
health information exchange that has enabled patient data to be shared among clinicians in 
two of the largest health care systems in Southern California; an urban pediatric hospital 
that uses iPhones for clinician communication; and finally an integrated delivery system in 
the Northwest that engages members in their health care through an online patient portal. 
 
 
Introduction 
 
There is broad consensus that health information technology, or HIT, is a pivotal 
mechanism for improving the quality and safety of medical care in the United States. In 
many large health systems, electronic health records (EHRs) have enabled physicians, 
nurses, pharmacists, and others to better monitor patients with chronic illness, reduce 
medication errors, and enhance patient safety by improving communication among 
caregivers.i HIT has also increased consumer engagement by giving patients easier access 
to critical information about their health and more convenient ways to communicate with 
their physicians.ii 



 
Health care organizations, however, have not universally embraced HIT. Physician 
adoption of EHRs continues to lag among specialists and older doctors (age 55 and above), 
and at practices that are physician owned or have only one or two providers.iii Adoption 
among hospitals also remains uneven, with small, nonteaching, and rural hospitals being 
slower to implement EHRs than other hospitals.iv 
 
In recent years, the federal government has spurred those in the health care sector to catch 
up with other industries in their adoption of information technology. Most notably, this 
encouragement includes substantial payments for hospitals and physicians who are able to 
demonstrate “meaningful use” of EHRs, as defined by the Department of Health and Human 
Services (HHS), to improve their performance.v Health care organizations are also finding 
that HIT is necessary to participate in new payment models, meet health insurance 
performance standards, and report patient safety and quality measures. 
 
Though it is too soon to tell if the government’s incentive programs will have the intended 
effect, a growing number of health care organizations across the country are demonstrating 
results from the implementation of EHRs and other forms of health information technology.  
This policy brief profiles the experience of six such organizations, which share common 
characteristics such as a strong commitment to promoting HIT and a depth of leadership to 
reach their goals in the face of many obstacles. The organizations, their tools, and benefits 
are:  
 
Marshfield Clinic, Marshfield, Wisc. 

Developed a population health management dashboard application that enables doctors to 
evaluate their patient panels at a population or individual level, thus facilitating their 
efforts to identify patients whose conditions are not under control. 
 
Keystone Health Information Exchange (KeyHIE), Central and Northeast 

Pennsylvania 

Created a regional health information exchange (HIE) that brings together hospitals, long-
term care facilities, community health clinics, and other healthcare professionals—
including some that lack electronic health records—to begin sharing patient health 
information. 
 
Dartmouth-Hitchcock, Lebanon, N.H. 

Developed online health questionnaires to collect patient-reported histories and outcomes 
data that are used to improve communication between patients and physicians and, 
ultimately, to help them make decisions that lead to better outcomes. 
 

Department of Veterans Affairs and Kaiser Permanente Pilot, San Diego, Calif. 

Developed a health information exchange to share medical data of consenting patients, 
allowing physicians to access critical information about patients seen at both facilities and 
use this data to make treatment decisions. 
 
 

 



Texas Children's Hospital, Houston, Texas  

Adopted an iPhone communication tool that uses a hospital’s existing wireless 
infrastructure to enable physicians, nurses, and others to communicate with one another 
through voice, text, and critical care alarm messages and thus respond to patient needs in a 
more rapid, coordinated manner. 
 

Group Health Cooperative, Seattle, Wash. 

Established a patient portal that is available online or on smart phones and enables 
patients to access and contribute information to their medical record and communicate 
electronically with their doctors. 
 
 
Profiles 

 
Marshfield Clinic, Marshfield, Wisc. 

Marshfield Clinic, a large, comprehensive medical system that serves central, western, and 
northern Wisconsin, has decades of experience with EHRs. But initial efforts to evaluate its 
patient population for different diseases and quality measures were piecemeal—starting 
with diabetes, then hypertension, and finally heart failure. Given increasing demands—
from within the organization and from payers—to generate and report quality metrics, this 
approach was inefficient and unsustainable. To address the problem, a team composed of 
clinicians, information technology staff, and representatives of Marshfield’s Institute for 
Quality, Innovation & Patient Safety (IQIPS) developed a population health management 
dashboard that enables doctors to evaluate their patients’ health status at a population or 
individual level. 
 
Currently, 65 percent of physicians use the dashboard to monitor their patients on a 
regular basis. Physicians can see the number of patients who have chronic diseases, such as 
diabetes or hypertension, and quickly identify the patients whose conditions are not well 
managed. Data from the dashboard is also transferred back to the EHR, enabling physicians 
to plan interventions for patients whose quality measures for certain diseases are not 
within normal ranges. 
 
Data on more than 280,000 patients are available within the system; physicians use tablet 
devices to collect patient data at the point of care, a process that was rolled out in 2007. 
This information is incorporated into the EHR and the dashboard application, giving the 
Marshfield Clinic continuous and up-to-date feedback on the care it is providing to patients. 
The dashboard also gives concise views of the population at a system, division, department, 
or provider level. 
 
With the dashboard in place, the Marshfield Clinic began reviewing quality measures and 
implementing initiatives to improve patient outcomes. Since 2004, many quality metrics 
have improved as a result of this process: blood pressure control within the hypertensive 
population improved from 49.8 percent to 77.8 percent while LDL (low-density 
lipoprotein) control in the diabetic population increased from 37 percent to 62 percent. A 
foot exam initiative implemented within its diabetic population in 2005 led to a 77 percent 



increase in screenings and a 21 percent decrease in hospitalizations (from 292.8 per 1,000 
patients to 231.1). 
 
The use of a visual dashboard that concisely displays population graphics and supporting 
clinical data has been key to the Marshfield Clinic’s ability to engage physicians and impact 
change. “We first started delivering results in Excel spreadsheets,” which did not have the 
same utility, says Kate Konitzer, solutions director clinic informatics. Also important is the 
dashboard’s functional specifications, which explain how the data is gathered and 
document definitions for every quality measure, as physicians’ initial response was to 
question their results. “The tools have come a long way,” Konitzer says. Thus far, the 
dashboard has been rolled out in primary care, nephrology, cardiology, pulmonary, and 
pediatrics departments; next up is gastroenterology. 
 
 
Keystone Health Information Exchange (KeyHIE), Central and Northeast 

Pennsylvania 

The Keystone Health Information Exchange brings hospitals, long-term care facilities, 
community health clinics, and other health care professionals together within a 31-county 
area to ensure health information follows patients, regardless of their treatment location. 
Founded in 2005, it has given emergency departments the means to access critical 
information about patients, including any existing health problems, medications, and 
allergies; increased the ability of medical home care managers to obtain information about 
procedures and tests patients with chronic illness have received in different care settings; 
and provided home health nurses with additional information about their patients. KeyHIE 
is also working to ensure hospital discharge summaries are shared with community 
physicians and, in turn, that physician practices share relevant information from their 
medical records with hospitals when patients are hospitalized. 
 
As part of a federally funded project, organizations within KeyHIE have also gained access 
to patient information from long-term care and home health organizations, most of which 
lack EHRs. “We’ve found 100 percent of them have to submit electronic patient 
assessments to [the Centers for Medicare & Medicaid Services],” says Jim Younkin, director 
of KeyHIE. Working with Keystone Beacon Community, a central Pennsylvania provider 
network funded by the Department of Health and Human Services (HHS), the exchange has 
developed a process that transforms the clinical information on a long-term care document, 
or Minimum Data Set (MDS), into a Continuity of Care Document (CCD)—a standard clinical 
summary that many EHRs can accept. This gives long-term care facilities an opportunity to 
participate within a health information exchange with little upfront cost, and enables 
clinicians to use KeyHIE to view patient information from these facilities. 

“Obviously, if [long-term care facilities] had an electronic health record, we would much 
rather connect with that because it’s richer,” says Younkin, who is also co-administrator of 
the Keystone Beacon Community. “But today, we have nothing; a nursing home is like a 
black hole when it comes to information and the care continuum. This illuminates this area 
and provides visibility to what is happening with these patients.” The current goal is to 
have a health care data standards organization approve the tool that transforms the long-



term care document into a CCD as a new standard for information exchange that could be 
used by any long-term care organization in the country. 
 
KeyHIE has received significant funding to achieve its goals, including an initial start-up 
grant that Geisinger Health System, an early EHR adopter and founding participant of 
KeyHIE, received from the Agency for Healthcare Research and Quality (AHRQ). Other 
funding includes matching funds from exchange participants, a Pennsylvania Department 
of Health grant, an additional AHRQ grant, and Office of the National Coordinator of Health 
Information Technology (ONC) funds. KeyHIE also benefits from a $16 million Beacon 
Community grant Geisinger received from ONC in 2010. 
 
Younkin recommends that organizations planning to launch health information exchanges 
contact their state HIT coordinator to learn about the state’s strategy for health 
information sharing. ONC is investing in statewide exchanges, but the applications vary 
with some state offices building regional exchanges and others offering grant money for 
others to do so. 
 
 
Dartmouth-Hitchcock, Lebanon, N.H. 

Technology plays a key role in determining which treatment regimens will lead to the best 
outcomes for patients at Dartmouth-Hitchcock Medical Center. The Northern New England 
institution uses computerized, patient-reported health information to create clinical 
summaries for use at the point of care, generate referrals to specialists, and automatically 
schedule future questionnaires to follow health and outcomes after treatment. Many of the 
questionnaires have branching logic that tailor survey questions to patients’ responses, 
selecting relevant questions and eliminating those that are not applicable. The measures of 
physical and mental health that result become an important component of patients’ 
electronic records. 
 
Multiple means have been developed for patients to report their data: health 
questionnaires can be completed at home using the Internet or by calling an 800 number 
and using interactive voice response; they are available on touch pads at doctor’s offices or 
can be completed using pencil and paper; and they are also available and can be completed 
on smart phones. Alternatively, patients without a high level of computer literacy can 
choose to have the questionnaire administered by volunteers or staff members, either in 
person or by phone. 
 
Dartmouth-Hitchcock has used patient-reported histories and outcomes to make 
improvements in care. For example, within two patient populations—newly diagnosed 
breast cancer and spine injury patients—pre-treatment screenings identified high levels of 
anxiety and depression. As a result, mental health workers have been integrated into the 
treatment teams for both of these conditions, and thus those professionals begin 
interacting with patients at a much earlier stage of the care process. In another example, a 
nine-item questionnaire showed that a population of patients with depression who were 
being treated by psychiatry residents did not have their symptoms under control. A 
practice-based improvement was implemented, and there was a “dramatic improvement” 



within a one-year period, says Eugene C. Nelson, D.Sc., M.P.H., professor of community and 
family medicine at The Dartmouth Institute for Health Policy and Clinical Practice. 
 
Carolyn L. Kerrigan, M.D., a professor of surgery at Dartmouth-Hitchcock, has found that 
the information gathered from her patients with hand problems helps her to understand 
their functional status and to recommend treatments that match their need for relief. 
Organizations need to embed such information, which she says can be as or more valuable 
than the results of patient x-rays or blood tests, into their care processes over time to 
realize its benefits. “You’re trying to create an information environment that’s very 
powerful in showing how the patient is doing,” Kerrigan says. 
 
Currently, 20 clinical departments collect patient-reported histories and patient-reported 
outcomes using health questionnaires. The goal is to “turn the voice of the patient into 
something that is really useful to the clinician and patient around decision making and 
treatment planning,” says Nelson. 
 
 
Department of Veterans Affairs and Kaiser Permanente Pilot, San Diego, Calif. 

In 2009, the U.S. Department of Veteran Affairs and Kaiser Permanente launched a pilot 
program to exchange medical data using the Nationwide Health Information Network 
(NwHIN), a set of standards, services, and policies developed by the Office of the National 
Coordinator for Health Information Technology (ONC) to enable secure health information 
exchange over the Internet. The pilot connected the two systems’ EHRs—Kaiser 
Permanente HealthConnect and the VA’s Veterans Affairs Health Information Systems and 
Technology Architecture (VistA) system—and uses a standardized document to share 
information on previously diagnosed health problems, medications, and allergies. This type 
of exchange is important for the VA as three out of four U.S. veterans receive some portion 
of their health care at non-VA facilities. (It is also important for the U.S. Department of 
Defense (DoD), which joined the pilot in 2010, as up to 60 percent of active duty service 
members and beneficiaries’ health care is also received from providers outside the DoD). 
 
The ability to exchange medical data in “real time” had an immediate effect for patients 
participating in the pilot. One of the first such patients had been seen at the VA, where 
doctors noted he had a well-documented and serious reaction to commonly prescribed 
drugs to improve blood pressure and cholesterol levels. Six months later, he presented at 
Kaiser Permanente with high blood pressure and cholesterol levels that were not well 
controlled with his current medications. When asked about allergies by a nurse and later a 
physician, the patient reported none. Fortunately, the clinical team used the health 
information exchange to check his VA medical record. “The two things that needed to be 
addressed both had life threatening allergies in the two classes of drugs we were most 
likely to prescribe,” ACE inhibitors and statins, says John Mattison, M.D., assistant medical 
director and chief medical information officer of Kaiser Permanente Southern California. 
“The power of this tool is extraordinary.” 
 
The pilot identified 1,144 patients who had been treated at both the VA and Kaiser in the 
San Diego area, about 42 percent of whom consented to share their data between the two 
systems.vi While there has not been a huge volume of exchange, it is now clear that the 



concept works. The next step is to get to a critical mass of exchange where checking for 
data from other institutions becomes routine part of practice. A further step, Mattison says, 
is to ensure that the Clinical Document Architecture (CDA)—a standard that specifies that 
structure and semantics of clinical documents used to exchange health care data—is 
sufficiently robust. “You need to have absolute conformance between institutions,” he says. 
 
 
Texas Children's Hospital, Houston, Texas 

Health care relies on successful communication among clinicians to meet the needs of 
patients. Up until recently, this has meant a dependence on phones and pagers—tools that 
are often inefficient because they fail to reveal whether the communication has reached the 
intended recipient. 
 
To address this, Texas Children’s leadership decided to look for a communication system 
that would enable users to determine whether their messages had been received and—in 
instances when caregivers fail to respond—automatically alert others about urgent cases. 
 
The solution hospital leaders found ties iPhones, with their entertainment features 
blocked, to a hospital’s wireless infrastructure. Configured for each employee, the iPhones 
allow physicians and nurses to indicate if they are available or busy. Those sending 
messages can refer to the system’s directory, which includes the name, title, and photo of 
staff members to ensure messages are sent to the correct person. If a recipient is 
unavailable, an “automatic escalation” system routes the message to the next relevant 
caregiver. 
 
Currently, about 550 iPhones are in use at two Texas Children’s facilities and about 40,000 
messages are sent each month. Since the system was rolled out, the number of texts 
relative to voice calls has increased; about 65 to 70 percent of the messages are texts and 
the remainder are voice calls. An additional 1,000 iPhones will be added when the new 
communication system is implemented at the main hospital in 2013. 
 
Because most physicians and nurses were familiar with the iPhones, little training was 
necessary. “The ease of the solution was a really key factor,” says John Henderson, director 
of enterprise systems at Texas Children’s Hospital, an affiliate of Baylor College of Medicine, 
in Houston. 
 
Voalté, the Sarasota, Fla.-based software company that developed the system, is currently 
working on an app that would enable physicians and nurses to connect their personal 
iPhones to the system and receive relevant communications when they are not at the 
hospital. The company also can add clinical applications to the iPhones, such as decision 
support programs to aid in patient care, and Texas Children’s physicians have started 
requesting that specific tools related to their specialties, including Epocrates and ACLS 
(Advanced Cardiovascular Life Support) Advisor, be added to the iPhones. 
 
 
 

 



Group Health Cooperative, Seattle, Wash. 

As part of a larger initiative to improve patient access to care, Group Health Cooperative, a 
health system in the Northwest that is governed by a consumer board, launched a patient 
portal to engage its members through HIT. Now called MyGroupHealth, the portal enables 
those who register to refill prescriptions online and have them shipped to their home at no 
cost; view lab results; view their medical record, including immunization records, blood 
pressure records, and a list of current health conditions and allergies; access medical 
records of children ages 12 years or younger; schedule appointments; review after-visit 
summaries; check health coverage and benefit usage; and exchange secure e-mails with 
Group Health doctors and other members of their health care team. 
 
By 2009, the portal was so popular 30 percent of outpatient visits were taking place 
through secure e-mail messages.vii Today, more than 50 percent of Group Health members 
communicate with physicians online, says David C. Grossman, M.D., M.P.H., medical director 
of preventive care at Group Health Cooperative. 
 
The portal also makes patient care more continuous. It enables members to contribute to 
their medical record by completing a health profile that in turn generates a personal online 
report with suggestions on how to improve their health and lower their risk of certain 
diseases and conditions. Because these surveys are able to pull information from medical 
records, they are less reliant on patients’ ability to remember the dates of their last office 
visits or preventive screening tests, or the results of recent medical tests. 
 
When combined with the proactive engagement of their health care team, this patient-
reported data can lead to behavioral changes and health improvements, says Grossman. 
The availability of such data enables providers to spend less time asking patients questions 
during visits and more time discussing health problems and making treatment decisions. 
 
Group Health´s structure as an integrated delivery system is partly responsible for its 
members´ high adoption of online visits. Doctors are encouraged to interact with patients 
online; however, they are paid regardless of whether visits occur in the office, by phone, or 
by secure messaging. (For a short time, physicians received a small financial incentive for 
responding to email messages from patients within 24 hours; they currently get 
productivity credit for interacting with patients by phone or through secure messaging.) 
 
Patients with greater health care needs tend to be the most active online users. Group 
Health has also found that the adult children of elderly patients are taking advantage of 
virtual care options available to their parents and helping them communicate with their 
care team online. And there are other factors that might be at play. James D. Ralston, M.D., 
M.P.H, who leads Group Health Research Institute’s health informatics program, says he 
had a 103-year-old patient who loved to communicate via secure messages because he was 
hard of hearing. 
 
 
 

 

 



Conclusion 

 
Health care organizations both large and small are not only adopting EHRs, they are using 
these systems to assess the health of their patient populations and improve the safety and 
quality of care they provide. They are also using HIT in new and innovative ways, by 
improving communications within organizations, creating connections between different 
organizations regionally, and engaging patients in their care. 
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The Aspen Health, Biomedical Science and Society Program is a venue for academic, 
government and industry leaders to explore critical issues in health care and health policy 
and how they may affect individual health and that of families, communities, nations and 
the world. By convening bipartisan, multi-disciplinary forums, the program facilitates the 
exchange of knowledge and insights among decision-makers and helps to forge networks 
and other collaborations with the ultimate goal of improving human health. 
 
Through public policy programs and strategic dialogue, including roundtables, policy 
briefings, conferences and Internet discussion forums, the program seeks to help chart the 
way forward on issues relating to health and medical science by bringing together the 
foremost experts in many fields.  The program’s work routinely incorporates the views of 
leading scientists, economists, physicians, policymakers, historians, patients and other 
committed voices in health care and health policy. The program’s projects include the 
Aspen Health Forum, the Aspen Health Stewardship Project, the Health Innovation Project, 
and the Aspen Task Force on Global Health and Nutrition.  www.aspeninstitute.org/health  


