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Preface
Healthcare systems the world over have invested significant resources in
digital health, also known as health information technology (HIT). The latest
forecasts suggest global information technology (IT) spending will rise by
6.2% in 2018, the largest percent increase since 2007, with projected investments to reach $3.74 trillion by the end of the year (Gartner, 2018). Even
here in the United States, the federal government through the Center for
Medicare and Medicaid Services (CMS) has invested $34.7 billion since 2009
to advance its Meaningful Use (MU) program goals. With so much money
devoted to the acquisition of HIT, health leaders have clearly placed a priority on digital health in the delivery of care in today’s healthcare system.
Given these large investments, one would assume there would be a welldefined, universally accepted approach for determining the “value” realized
from these technologies. Such is not the case. The return on investment in
digital health is a complex issue not easy to calculate or immediately clear.
The combination of measurable outcomes, such as reduced readmissions,
and intangible outcomes, such as staff satisfaction, make determining the
value of HIT investments difficult.
This book, entitled Assessing the Value of Digital Health: Leveraging the
HIMSS Value STEPSTM Framework, explores the Healthcare Information and
Management Systems Society (HIMSS) Value STEPS model as a means to
assess the various beneficial manifestations of HIT. Once understood, health
leaders can use the model to frame conversations around the value HIT provides various stakeholders.
The book divides into eight chapters. Chapter 1 opens by providing a
contextual background to the development of the HIMSS Value STEPSTM
Framework. More specifically, we explore the shift toward value-based
healthcare practice in the United States and the important implications this
move has on the growth of digital health. Spurred by legislation to increase
ix
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health quality, reduce associated costs and place primary focus on the
patient, health leaders have leveraged HIT to manage data and data analytics in order to support their delivery of value-based health. In addition, the
importance and role of legislation to support developing HIT efforts and
programs is discussed.
In Chapters 2 through 7, we turn our attention specifically to the
STEPSTM Framework. Comprised of five domains—Satisfaction, Treatment,
Electronic Secure Data, Patient Engagement and Population Management
and Savings—Chapter 2 provides a high-level overview of the five domains
while connecting and exploring each domain’s relationship to health information technology. This chapter serves as an introduction to the STEPSTM
Framework and each domain.
Chapter 3 addresses the first “S” of the STEPSTM Framework: Satisfaction.
Evaluating an array of stakeholders including patients, providers, and staff,
our review considers various theories of satisfaction including Maslow’s
Hierarchy of Needs and the Herzberg Two-Factor Theory to assess the
fulfillment of basic, moderate and complex needs.
In Chapter 4, we focus on the “T” of the model: Treatment/Clinical.
Here we address the impact of digital health on patient treatment interventions and patient outcomes and the critical relationship between the two.
Foundational to our discussion in this chapter is the role clinical measures
have in quality of care improvement efforts and how HIT impacts these
measures.
Chapter 5 shifts the conversation toward the importance of data security initiatives as we consider the “E” of the STEPS model: Electronic Secure
Data. Given the attractiveness of health data to bad actors, provider organizations face ever increasing cybersecurity threats. As the value of a data
management system (and ultimately, one’s operation) can be severely diminished if the organization’s HIT is compromised, health leaders are encouraged to prioritize data security in their daily operations.
The sixth chapter focuses on the benefits of improving and managing populations. Tagged as the “P” of the model, Patient Engagement and
Population Management, this chapter explores the value in patient education, engagement and disease prevention in order to affect the organization’s
bottom line: health outcomes.
We end our review of the STEPS domains in Chapter 7 with the second
“S” of the model: Savings. Here we address the importance of documenting the financial implications of HIT for healthcare organizations. Often
challenged to reduce costs while simultaneously maintaining a high level
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of health quality, healthcare providers have been able to leverage HIT to
reduce costs and increase profitability by optimizing productivity, advancing
efficiency and maximizing return on investment.
We conclude our detailed review of the HIMSS Value STEPSTM Framework
in Chapter 8 by detailing the challenges stakeholders may face when applying this model to their own group. Though at first blush the STEPSTM
Framework may seem fairly straightforward, there is a complexity to the
model that needs to be acknowledged. This chapter offers helpful information and considerations providers should review when determining digital
value.
Kendall Cortelyou-Ward, PhD
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Chapter 1

Background: Why Focus on
Digital Health Information
Technology Value?
Margaret Schulte

Learning Objectives
◾◾ Define healthcare value from the perspective of patient, provider and payer.
◾◾ Describe the importance of “value” in the expansion of HIT adoption in
the United States
◾◾ Frame the evolution and the purpose of public policy in support of HIT.
◾◾ Identify and explain incentive programs that spurred the development
and implementation of HIT.

Definitions
◾◾ Triple Aim: A framework developed by the Institute for Healthcare
Improvement (IHI) that describes an approach to optimizing health
system performance. It is IHI’s contention that new designs must be
developed to simultaneously pursue three outcomes, which together
are called the Triple Aim: (1) Improving the patient experience of care
(including quality and satisfaction), (2) improving the health of populations; and (3) reducing the per capita cost of health care (IHI, 2012).
1
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◾◾ Value-based payment system: Also known as “performance-based
reimbursement.” Value-based payment systems provide financial incentives to healthcare providers for meeting performance improvement
measures. Those measures are designed to achieve improved quality of
care.

Introduction
U.S. healthcare delivery organizations today face a new challenge as well as
a new opportunity: to improve the patient experience of care and the health
of populations while reducing the per capita cost of healthcare. This chapter
focuses on how the provider market’s demand for data and information to
achieve new measures of value has accelerated the adoption of electronic
health records (EHR) and other digital technologies (e.g. mobile, telehealth).
Driven by multiple forces including the Triple Aim, changing reimbursement
structures and the Agency for Healthcare Research and Quality (AHRQ), the
federal government’s leading agency charged with improving the quality,
safety, efficiency and effectiveness of health care for all Americans, efforts to
realize these concurrent goals have pushed U.S. healthcare organizations to
re-focus healthcare delivery on “value” rather than “volume.”
In the transition from volume to value, provider success is based on the
assumption of risk and the expectation that the delivery system can accurately assess its performance and the health of its population. Value-based
payment methods have been designed to incentivize the achievement of
improvements in quality and to drive cost reduction. Core to the development of value-based payment design is the availability of information
systems and the analytics that support users in clinical and management
decisions. Indeed, delivering value as prescribed by the Triple Aim is too
complex without the aid of supportive technologies. The AHRQ defines
quality health care “as doing the right thing for the right patient, at the right
time, in the right way to achieve the best possible results” (AHRQ, 2003).
The digital record for example, supports the identification and adoption
of measurable quality goals. Performance can therefore be evaluated against
the goals on each of these measures. Consequently, access to data and the
insight its analysis provides are critical to the success of transitioning to
value-based care.
In this chapter, we focus on the factors driving U.S. healthcare providers to embrace this new definition of value in healthcare, as well as the
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concurrent demand for data and information to achieve new measures
of value. We also spend some time exploring the forces driving the ubiquitous adoption of EHRs and other digital technologies in order to gain
improved outcomes in the health of the population. Financial incentives
and delivery structures, supported by information technology, have been
put in place to derive value in improved quality of care and efficiency that
otherwise would not be possible. Case #1.1, Nicklaus Children’s Hospital,
provides an example of improved quality that was made possible because
of the availability of an EHR. Discussion of these incentives and structures
and their relationship to performance improvement for increased value
follows.
CASE #1.1: THE NICKLAUS CHILDREN’S HOSPITAL—
REDUCING BLOOD TRANSFUSION ERROR
Errors in blood transfusion practices can lead to serious consequences.
The majority of errors occur due to the incorrect sampling of blood from
a patient, obtaining the wrong unit of blood for a patient, or transfusing
blood inappropriately. The Nicklaus Children’s Hospital was able to drop
blood transfusion error rates to zero using barcoding technology.
Source: HIMSS, 2017b: Miami Children’s Health System.

Background
Michael Porter, the renowned American economist, says that:
[A]chieving high value for patients must become the overarching goal of health care delivery, with value defined as the health
outcomes achieved per dollar spent. This goal is what matters for
patients and unites the interests of all actors in the system. If value
improves, then patients, payers, providers, and suppliers can all
benefit while the economic sustainability of the health care system
increases.
Porter, 2010
In the complex world of healthcare, value is too often defined subjectively based on individual roles or perspectives, i.e. those of the patient,
provider, payer, regulator, etc. In a system that is already very complex,
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these perspectives can be in conflict. The individual or group perception of
value may focus on one or a number of values such as access, satisfaction,
efficiency, profitability, quality of care, cost savings, personal work ethic, etc.
Even with the best of intentions, achieving the highest health outcomes per dollar spent (i.e. high-level quality and improved efficiency) has
been too often thwarted due to lack of data to support goals of measurable improved outcomes. For decades, healthcare providers cast “value” as
something other than specific patient outcomes. Rather, it was expressed in
vague statements such as “we provide high-quality care” and “the patient is
our first concern.” These “truisms” were accepted when analytical data was
not available to confirm or demonstrate otherwise. Even though we are in
the infancy of healthcare information technology implementation and data
analytics, the data that has already been generated is being used by organizations to achieve measurable performance improvement. For example,
Case #1.2; describes how Parkland Health and Hospital System achieved a
reduction in sepsis because they had the tools to identify early indications
of possible sepsis. Given the organization’s access to the detailed data that
digital technology provided on each patient, clinicians at Parkland were able
to improve compliance with significant quality improvement measures from
14% to 29%.
CASE #1.2: PARKLAND HEALTH AND HOSPITAL SYSTEM
Parkland Health and Hospital System used innovative mobile solutions
for sepsis alerts by aggregating multiple patient-specific measures in realtime to estimate the risk of a patient being classified as septic. Parkland’s
sepsis bundle compliance improved from 14% to 29%. The average and
median length-of-stay reductions for Sepsis POA (present-on-admission)
patients were 21.5% and 12.6%, respectively.
Source: HIMSS, 2017c: Parkland Health and Hospital System.
With the publication of the 1999 Institute of Medicine (IOM) report “To
err is human: Building a safer health system,” healthcare leaders came faceto-face with credible data related to the numbers of preventable patient
deaths and injuries that were happening within the care delivery system—
almost 100,000 deaths each year. Preventable errors occur due in large part
to unintentional human error and lack of information to recognize, measure
and correct. As Don Berwick, MD, President Emeritus and Senior Fellow,
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IHI, put it: “We must accept human error as inevitable—and design around
that fact” (IHI, 2018).
Prior to the publication of the IOM report, healthcare providers were at
a major disadvantage to gauge their performance in that they did not have
the information to see themselves in the “data mirror.” Once they saw and
accepted the data, they recognized that they had to take steps to change
performance outcomes. They had to determine where to focus, to design
and to implement the necessary clinical measures and processes for change.
More detailed data was needed, and it was only going to be accessed
through information technology. According to HIMSS:
IT provides organizations with the means to assess their valuebased care optimization efforts, create their HIT optimization
strategies, achieve their goals, gain recognition for their efforts, and
finally, share their success stories with others like them—all by
leveraging the power of people, processes and technology to transform health and healthcare through IT.
HIMSS, 2016

Finding Value in HIT: A Brief History
For decades, going back to the 1960s and 1970s, there was a small but growing number of professionals in healthcare actively viewing the EHR as an
essential tool to collect meaningful data and, with it, improve healthcare
delivery and outcomes. This was an elite group of very early adopters of
what were rudimentary information systems when the EHR was introduced.
However, it was only after decades of gradual progress in developing the
technology, of dramatically rising healthcare costs, and the publication of the
1999 IOM report that the number of voices advocating for the EHR became
strong enough to effectively press for a national initiative to significantly boost
the path to the adoption of EHRs throughout the healthcare system. Policy
makers, payers and providers generally agreed that something had to be
done to address rising costs and to stop the many fatal and/or harmful, but
preventable, outcomes that occur in varied healthcare settings. In its report,
the IOM directly addressed the need for IT in healthcare. They concluded,
among other things, that healthcare would be safer with such systems as
computerized physician order entry (CPOE) in place to reduce medical errors
that result from causes such as indecipherable handwriting. More and better
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information was believed to be the answer that would drive better decisionmaking, more efficient processes, and better outcomes (i.e. better value).
Within 5 years of the release of the IOM report, President George W.
Bush allocated $50 million in the FY 2004 federal budget to provide grants
to local and regional organizations to develop systems for information sharing. A year later, in the FY 2005 budget, he took this a substantial step further when he increased the funding to $100 million calling for “widespread
adoption of electronic health records in 10 years,” (Healthcare IT News,
2004) and created, by Executive Order, the sub-Cabinet Office of National
Health Information Coordinator. The $100 million funding was designated
for EHR demonstration projects throughout the country to pave the way for
widespread adoption.
According to White House documentation on this initiative, the President
believed “that innovations in EHR and the secure exchange of medical
information will help transform healthcare in America” (Healthcare IT News,
2004). In the end, this meant reducing preventable deaths and improving clinical outcomes, advancing the health of the population and gaining
efficiencies.
The march toward the ubiquitous implementation of EHRs in U.S. healthcare organizations was propelled with the signing of the American Recovery
and Reinvestment Act of 2009 (ARRA) by President Barack Obama in
February 2009. One section of the Act, the Health Information Technology
for Economic and Clinical Health Act (HITECH), provided for incentive payments to healthcare providers who met “Meaningful Use” criteria. These
criteria called for using an EHR for relevant purposes and meeting specified technological requirements. Passed by Congress, the Act gave new life
and funding to ONC and the nationwide incentive to implement EHRs. The
Meaningful Use program was created and funded to reward hospitals, doctors and other providers for their EHR implementation and achievement of
measurable quality focused criteria. Initial criteria focused on basic levels
of adoption and indicators of quality improvement. As the program’s three
stages progressed, increasingly sophisticated quality measures were implemented to reflect greater depth of Meaningful Use of the EHR and greater
value in healthcare delivery.
By 2015, nearly 9 in 10 (87%) office-based physicians had adopted some
type of an EHR, with over 3 in 4 (78%) having adopted an EHR certified by
the federal government, satisfying specific criteria. As of 2016, over 95% of
all eligible and Critical Access Hospitals (CAH) had demonstrated Meaningful
Use of certified HIT (ONC, 2017).

Background ◾

DEFINITION: CAH
CAH designation is provided to certain hospitals in order to reduce the
financial vulnerability of rural hospitals and improve access to healthcare
by keeping essential services in rural communities. To qualify for CAH
designation, hospitals must:
◾◾ Have 25 or fewer acute care inpatient beds.
◾◾ Generally, be located more than 35 miles from another hospital.
◾◾ Maintain an annual average length-of-stay of 96 hours or less for
acute care patient.
◾◾ Provide 24/7 emergency care services.
Source: RHIhub, 2017.
Widespread adoption of EHRs occurred at an accelerated pace due in
part to the financial incentives of the Meaningful Use program and of performance-based reimbursement systems. Clinicians also came to see that in
order to achieve dramatic improvement in clinical care, they finally had the
critical tools to make it happen. Clinicians had been confronted with the
stark reality of the data revealed in the IOM report, and with the data collected and analyzed by electronic systems, it was now possible to pinpoint
opportunities to reduce errors and improve outcomes.
A CMIO’S PERSPECTIVE ON THE IMPORTANCE OF
THE EHR
Data will be at the center of knowledge discovery and decision
support. We previously have had to rely on traditional medical
studies with knowledge discovery cycles taking years. Even when
the process yielded valid insights, it was often difficult to validate these external insights to one's own organization. New data
infrastructures speed this process and allow organizations to use
their own data to discover associations and knowledge precisely
focused on their particular patient population and workflows. We
will essentially be able to industrialize complex, precise knowledge
discovery.
John Lee, 2017
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Value-Based Incentive Payment Models
The investment in HIT represented a significant commitment by the country
and healthcare providers to improve clinical, financial and patient-focused
quality outcomes. To achieve that improvement, both administrative management and clinical professionals needed analytics to pull meaningful
information from the data in order to improve complex clinical and organizational decisions. The data was critical to improvement of their individual
and organizational performance.
Data and analytics allowed new payment structures to evolve to replace
the long-standing fee-for-service model and to further incentivize performance improvement. The new value-based payment structures are designed
to ensure that healthcare providers would be paid for the value they contribute to clinical outcomes and population health, not for the volume of care
they delivered. The incentives took providers through a 180-degree turn
from a focus on volume toward a focus on clinical outcomes, i.e. on quality
improvement.
While there are a number of value-based payment structures in both the
private and public payer programs, three of the more common programs
will be discussed briefly below: (1) the patient-centered medical home
(PCMH), (2) the physician quality reporting system (PQRS) and its successor merit-based incentive payment system (MIPS), and (3) accountable care
organizations (ACOs).

Patient-Centered Delivery of Care: The
Patient-Centered Medical Home
The PCMH is defined by the Patient-Centered Primary Care Collaborative
(PCPCC) as “a model or philosophy of primary care that is patient-centered,
comprehensive, team-based, coordinated, accessible, and focused on quality and safety. It has become a widely accepted model for how primary
care should be organized and delivered throughout the health care system”
(Defining the Medical Home, 2017). In the PCMH, patients are treated as a
population, and “HIT is essential for optimal management of that population’s care” (Basch et al., 2015).
The PCMH model was designed as an approach to primary care delivery to achieve improved outcomes as it addresses the high incidence and
cost of chronic disease in defined U.S. populations. Overall, the U.S. incidence of persons with one or more chronic conditions continues to be
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high. According to the Centers for Disease Control and Prevention (CDC)
as of 2012, “about half of all adults—117 million people—had one or more
chronic health conditions” (CDC, 2016). The population with one or more
chronic conditions places a major burden on the cost of medical care in the
country. As the CDC reports further, “Eighty-six percent of the nation’s $2.7
trillion annual health care expenditures are for people with chronic and
mental health conditions” (CDC, 2016). This speaks only of direct healthcare
costs, it does not address the economic cost of lost productivity of patients
who are unable to work and of non-paid caregivers. The value equation for
healthcare would suggest that success in achieving improved outcomes for
patients with chronic disease can reduce the overall burden of healthcare
costs on the economy.
The opportunity for value creation in population health alone is high.
The PCMH design addresses this, and HIT is essential to data analysis and
reporting by informing processes that ultimately lead to outcomes improvement for patients, providers and payers. In fact, a PCMH cannot qualify for
its designation with the National Committee for Quality Assurance (NCQA)
unless it has HIT available. The white paper issued by the AHRQ details the
need for HIT in the PCMH:
Adoption of the PCMH model calls for fundamental changes in the
way many primary care practices operate, including adoption of
health information technology (IT) both for internal processes and
for connecting the practice with its patients and with other providers. Health IT has been promoted as a “disruptive innovation” that
offers tremendous promise for transforming health care delivery
systems, including primary care.
Moreno, Peikes and Krilla, 2010

Physician Quality Reporting System (PQRS)
The PQRS encourages individual eligible professionals (EPs) and group
practices to report to Medicare on the quality of care they provide to their
patients. PQRS gives participating EPs and group practices the opportunity
to assess the quality of care they provide to their patients, helping to ensure
that patients get the right care at the right time. In order to provide reports
of progress in quality of care, physicians must have the information systems
that can provide the relevant data.
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Under the new value-based payment structure:
Physicians need more data and analytics to succeed. For physicians
seeing hundreds of patients, navigating requirements that vary by
benefit type, health plan, and patient, treatment is nearly impossible. Technology has the potential to alleviate this complexity,
empowering physicians to identify and close gaps in quality, risk,
and utilization—essentially in real-time and within their current
workflow processes.
L. P. James, 2017
In further pursuit of improved quality, the PQRS program began in
2015 to apply a negative payment adjustment to individual EPs and PQRS
group practices satisfactorily reporting data on quality measures under the
Medicare Part B Physician Fee Schedule (PFS) professional services for the
year 2013. In short, EPs would experience a punitive financial result if they
did not report.
As of 2017, PQRS evolved with the implementation of the MIPS. Under
MIPS, providers are not only required to have certified information systems
but are prohibited from blocking or limiting the interoperability of their EHR
with other systems. They are required to ensure that data can be shared
from their system to other providers and payers. Under this program, physicians earn an upward payment adjustment formulated on their submission of data documenting achievement of practice specific goals that are
evidence-based.

Accountable Care Organizations (ACOs)
ACOs are groups of hospitals, doctors, ambulatory care organizations and
other health care providers who voluntarily organize with each other to give
coordinated high-quality care to the patient populations that they serve, particularly the chronically ill. They strive to ensure that their patients get the
right care at the right time, while avoiding duplication of services. When an
ACO succeeds in delivering high-quality care and managing costs, it shares
in the savings it achieves. As reported by Schultz, DeCamp and Berkowitz
in June 2017, there were 434 ACOs participating in Medicare and serving
over 7 million beneficiaries. As ACOs continue to advance in size and number, it is important for both providers and payers to ensure that risk is being
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appropriately shared between the two entities. This creates a unique set
of challenges in determining the best way to design, manage and evaluate
these programs.
According to HIMSS, the transformation of health providers into ACOs
has dramatic implications for the cost/access/quality equation in healthcare,
and profound strategic and structural ramifications for providers (HIMSS,
2017a). Among these ramifications is the assumption of financial risk by
ACOs in care delivery. This demands information and supportive systems to
receive, store and analyze information, as well as utilize risk algorithms to
quantitatively assess the morbidity risks of the patient populations served.
According to a report published by Truven Health Analytics (a healthcare
data and analytics company), early results suggest that ACOs are transforming patient care. Collectively, in the first two performance years, ACOs in
the MSSP realized a total net savings of $848 million for the Medicare Trust
Funds. They have also shown improvement in 27 out of 33 quality measures, leading to $656 million in shared savings payments (Azzolini, 2016).

Summary
Value in healthcare has been defined succinctly by some as health outcomes
achieved by dollar spent (Porter, 2010). While other experts may add concepts to the definition of value in healthcare, each gets back to the same
fundamental elements: outcomes and costs. It is the next level of definition of each of these two factors that has long been difficult to pin down.
Outcomes and costs may vary depending on the perspective of the stakeholder, e.g. those of the provider may differ from those of the patient, and
cost perspectives may differ between those of the finance expert and those
of the patient whose life and health are impacted. Measurement of outcomes
is essential to their accomplishment, and measurement requires specific data.
Getting that data requires, in turn, technology. Here is where the essential
value of the EHR can be found. It provides the data to recognize, understand
and assess outcomes and the performance requirements for improvement.

Discussion Questions
1. How do you define value in healthcare? What are the strengths and
weaknesses of your definition?
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2. What were the Stage 1, 2 and 3 reporting requirements under the
Meaningful Use program and when was each implemented? What
were the most significant HIT developments and impediments to
implementation of each stage? How did these, or did they not, serve
to improve performance outcomes in healthcare? Was the Meaningful
Use program of value to healthcare in the United States? Explain your
answer.
3. What are performance payment systems? How do they work?
Identify two or three models of performance payment (try to find
one or more that are not described in this chapter). How effective
are these systems in creating measurable value? Discuss their pro’s
and con’s.

CASE FOR DISCUSSION: THE CLEVELAND CLINIC
Cleveland Clinic, a nonprofit multispecialty academic medical center and
2017 HIMSS Enterprise Davies Award Recipient, leverages information
and technology to more effectively identify at-risk patients and predict
the need for care interventions to reduce patient mortality and unnecessary readmissions. Over 1,500 patients were being monitored and
processed through the organization’s heart failure checklist. Electronic
Checklist compliance was much higher versus paper. Cleveland Clinic
had an enterprise target of reducing their readmission rate to 20% compared to the typical range of 25%. With the electronic checklist, they were
able to meet that target.
After the implementation of the VitalScout program, the pilot hospital was able to decrease by more than a third, the number of cardiac
arrests in their medical/surgical unit. By 2017, the hospital had gone
on to demonstrate a 50% decrease in codes from pre-implementation
numbers.
Prior to the hypertension improvement intervention, Cleveland Clinic
was only able to garner 87% of the ACO quality points. After the intervention, they achieved 96% of the ACO quality points. The quality improvement in 2016 translated to an additional $3 million dollars.
Source: HIMSS, 2017d: Cleveland Clinic: Davies Enterprise Award.
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DISCUSSION QUESTIONS
The Cleveland Clinic has achieved multiple value benefits from the use
of its digital technology. List all the values that you can identify in this
case. How does each serve to advance performance improvement for the
Clinic, for patients, for payers and for the community? What challenges
might they have faced in achieving these values? How would you address
those challenges? What do you think are other areas of value that may
have been achieved?
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Chapter 2

HIMSS Value STEPSTM
Framework
Margaret Schulte

Learning Objectives
◾◾ Define the five categories of the HIMSS Value STEPSTM Framework and
their relationship to digital technologies in healthcare.
◾◾ Articulate the inter-relationships between the five categories in the
HIMSS Value STEPSTM Framework.
◾◾ Apply the STEPSTM 5-domain Framework to assess the value(s) derived
from an EHR and other healthcare digital technologies.

Definitions
◾◾ CAUTI: Catheter-associated urinary tract infection.
◾◾ EMRAM (electronic medical records adoption model): A tool developed
by HIMSS Analytics guiding hospitals to improved clinical outcomes.
◾◾ Davies Award: The HIMSS Nicholas E. Davies Award of Excellence
recognizes outstanding achievement of organizations who have utilized
health information technology to substantially improve patient outcomes and value.
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Introduction
The STEPSTM Framework was developed in response to the challenges
the Meaningful Use (MU) program posed for U.S. hospitals and providers.
Under MU, billions of taxpayer dollars were committed to the adoption of
EHRs throughout the U.S. healthcare delivery system. The program was
designed to provide incentive payments to eligible hospitals and providers to implement EHRs. These incentives helped to offset the significant
investment required to acquire and implement information technology.
The transition from paper to information technology was formidable for
many hospitals and providers. Many began to question the level and kinds
of value they would get for the investments they and taxpayers were making in the conversion to information technology. The market (hospitals and
healthcare systems as well as non-institutional providers of care such as
ambulatory care centers, physicians, public health agencies, long-term care
providers, community health centers and others impacted by the MU program), clearly needed an approach for delineating and documenting the
quantifiable and qualitative benefits healthcare organizations and individuals utilizing the digital health record could achieve.
The HIMSS Value STEPSTM Framework was designed to be a useful tool
to help inform organizations and individuals in meeting a variety of needs.
It provides an easily understood vocabulary for stakeholders to leverage
when formulating strategies related to operating in a value-based business
model. The STEPS™ Framework is built around five major categories of
value that can be driven through the use of HIT. The five major domains as
described by HIMSS in The HIT Value STEPSTM Framework are:
1. Satisfaction
This domain focuses on people, process and technology that demonstrate increased stakeholders’ satisfaction with the delivery of care.
Satisfaction includes the sub-domains:
– Patient satisfaction
– Provider satisfaction
– Staff satisfaction
2. Treatment/Clinical
Value in the treatment and/or clinical area focuses on effective and
improved treatment of patients, reduction in medical errors and inappropriate/duplicate care, and increases in safety, quality of care and
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overall clinical efficiencies. The Treatment/Clinical value domain
includes the sub-domains:
– Efficiencies
– Quality of care
– Safety
3. Electronic Secure Information/Data
This domain focuses on improved data capture, data sharing, reporting,
use of evidence-based medicine, and improved communication by and
between physicians, staff and patients. Electronic Secure Data includes
the sub-domains:
– Privacy and security
– Data sharing
– Data reporting
– Enhanced communication
4. Patient Engagement and Population Management
This domain focuses on improved population health and reduction
in disease due to improved surveillance/screening, immunizations
and increased patient engagement due to improved patient education
and access to information. The Patient Engagement and Population
Management domain includes sub-domains:
– Patient education
– Patient engagement
– Prevention
– Screenings
5. Savings
In this domain, the Savings value focuses on documented financial,
operational and efficiency resulting from factors such as improved
charge capture, improved use of staff resources and workflow and
improved scheduling of patients. In addition to efficiency, Savings subdomains include financial/business savings such as increased patient
revenue and reduction in days in accounts receivable. The sub-domain
of operational savings addresses factors such as improved use of space
and disaster preparedness (HIMSS, 2018a).
Each of the value domains and sub-domains are exemplified by specific
identifiable, often measurable, examples. These examples can be found in
further detail in Appendix 3: “HIMSS Value STEPSTM Framework Domains
and Examples.”
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While each of the five major domains of value are defined separately, in
many cases, they also have a relationship with one another. In their relational
mode, often one value domain is more dominant than any one or more of the
other four domains. A Children’s National Health System scenario (Case #2.1)
exemplifies this issue. In this case, the value that is dominant is in the domain
of Treatment/Clinical. Utilization of clinical best practices is advanced when
information is offered in digital format in the EHR. Quality of care is improved
with the resultant reduction in children’s exposure to CAUTI. Additionally,
medication reconciliation is improved by reducing medication errors, and
patient safety is advanced in the reduced exposure to unnecessary radiation.
Value within the domain of Electronic Secure Information/Data emerges in the
improved accuracy of patient records, and value within the Savings domain is
suggested in the phrase “generate significant return on investment.”
In other words, while the STEPSTM Framework brings different value
domains into focus, the analyst may assess the value in any one category,
but may also find it useful to consider or acknowledge the relatedness of
other values, albeit of less or equal emphasis.
CASE #2.1: CHILDREN’S NATIONAL HEALTH SYSTEM
Children’s National Health System, a 2017 HIMSS Enterprise Nicholas E.
Davies Award of Excellence recipient, stands at the forefront of using electronic quality boards to enable enhanced adherence to utilizing clinical
best practice for reducing children’s exposure to CAUTI while improving
medication reconciliation and reducing exposure to unnecessary radiation. IT-enabled clinical documentation improvements improve accuracy
of patient records and generate significant return on investment.
Source: HIMSS, 2017: Children’s National Health System: Davies Enterprise
Award.
When utilizing the HIMSS Value STEPSTM for analysis or reporting from
the literature, there are two principles that should be kept in mind:
1. Recognition of the origin of qualitative data. In gathering qualitative
data, it is important to understand the individual perspective of the
survey respondent or source of information. A nurse, for instance, will
have a different perspective from that of someone in finance. While
both may have the same data, it will likely mean something different to
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each. For example, when an article or report from the literature is referenced, the audience for which that article or report was written will be
reflected in the focus of the literature. Again, if it is written for a nursing
audience, then the focus will likely be more clinical than an article written for an audience of financial professionals.
2. The priority of human behavior. As noted in an earlier chapter, while
the intent of the HIMSS Value STEPSTM Framework is to assess the
value of digital information technologies from five key organizational
domains or interest areas, the human factor is essential to the value that
is achieved in using digital technology. Value will be achieved only to
the extent that human users actually use the technology correctly and
consistently. Consequently, analysis should consider the human factor as
a key context for the data.

Summary
The HIMSS Value STEPSTM Framework has been widely adopted as a
resource to guide assessment of the value of digital health technologies
such as the EHR, mobile health, telehealth and other related technologies.
The STEPSTM Framework is designed around five domains of value that are
important to healthcare organizations and providers of care:
◾◾ Satisfaction
◾◾ Treatment/Clinical care
◾◾ Electronic Secure Data and information
◾◾ Patient Engagement And Population Management
◾◾ Savings
The STEPSTM Framework offers a useful way to identify the benefit derived
from information technologies and to help organizations and individuals to
assess, problem solve, measure and achieve performance improvement.

Discussion Questions
1. When the HIMSS Value STEPSTM Framework was designed, it fulfilled a
need that hospitals and healthcare systems and other providers of care
needed to justify the significant financial and organizational investment

20

◾

Assessing the Value of Digital Health

they were making in information technology. Today, that investment has
been made and EHRs are in almost every provider organization in the
country. What do you think drives the need for HIT value realization
assessment today?
2. How is the achievement of the IHI’s Triple Aim furthered through the
use of healthcare IT?
3. Is the EHR worth the investment of time and funding that has been
spent on it in the last decade?

Case Exercises
In each of the following real life scenarios, identify the relevant STEPSTM
Value Framework categories. Would you assess the values as having equal
emphasis or is one more dominant than the other(s) based on the way in
which the scenario is written? Explain.
EXERCISE CASE #2.1: HORIZON FAMILY MEDICAL GROUP
To improve patient engagement with the intention of enhancing patient
care and outcomes, the 2016 Davies Ambulatory Awardee, Horizon
Family Medical Group (HFMG) adopted a new focus from reactive to
preventative medicine. New workflows lead to improvements in provider
and patient interaction.
HFMG increased patient engagement, face-to-face time by 27% for
15-minute appointment time slots with the help of the built-in workflow
tools such as the Huddle Report. Counseling face-to-face time increased
by 20% for a 20-minutes appointment time slots. The Huddle Report
helped increase compliancy for PQRS and HEDIS programs that led to
increased financial reimbursements in incentive dollars (HIMSS, 2016).
EXERCISE CASE #2.2: ADVOCATE HEALTH: MONITORING
BLOOD PRODUCT ORDERS
In 2011, Advocate Health identified a high level of variability among
patients who received blood products. Clinical leaders were challenged
to develop guidelines to direct blood product use with real-time EHR
decision support. Clinical users were presented with the system guidelines and the patient’s specific test results before blood products could
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be ordered. No user was stopped from ordering blood, but they had to
enter a reason why they were ordering blood outside the guidelines.
The blood product leadership team circulated utilization reports generated by the EHR team each quarter to help identify outliers and encourage behavior change. The initiative reduced blood product utilization
by nearly 50% over the first year with sustained reductions five years
later.
Advocate Health saved about 9.1 million dollars by reducing overuse
of blood products. They went from actual spending of $26.5 million in
2011 to $17.4 million in 2016. For Advocate Health’s Level 1 trauma center, there was a 47% decrease of red blood cell (RBC) utilization and a
59% decrease in RBC utilization for non-level I trauma center. Advocate’s
clinical leaders attribute the project’s success to a combination of effective project management, targeted EHR decision support and reporting to
monitor and impact guideline adherence (HIMSS, 2018b).
EXERCISE CASE #2.3: MEMORIAL HERMANN:
HIT IMPROVING PATIENT CARE
Memorial Hermann is using data to prevent ventilator-acquired pneumonia (VAP) in patients. Studies have found that up to 20% of ventilated
patients in hospitals across the United States develop VAP, and at least
20% of those cases may be preventable.
Memorial Hermann also created documentation bundles aimed at
driving best practices to prevent central line associated blood stream
infections (CLABSIs). As many as 28,000 people die every year from
CLABSIs in ICU units across the United States, according to the U.S.
Department of Health and Human Services. To tackle this problem,
Memorial Hermann tailored IT interventions to fit into different clinical
workflows and the team provides consistent monitoring on an ongoing
basis to ensure success.
“Memorial Hermann’s ‘good catches’ for clinical decision support, VAP
bundle and focus on CLABSIs demonstrates how clinical decision support enables significant improvements in patient safety” (HIMSS, 2018c).
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Chapter 3

Satisfaction
Kendall Cortelyou-Ward

Learning Objectives
◾◾ Evaluate Maslow’s Hierarchy of Needs and how it relates to patients,
healthcare providers and staff.
◾◾ Evaluate the Herzberg Two-Factor Theory and how it relates to patients,
healthcare providers and staff.
◾◾ Analyze the impact HIT has on provider, staff and patient satisfaction.

Definitions
◾◾ Satisfaction: The pleasure derived from an individual’s fulfillment of
wishes, expectations or needs.
◾◾ CPOE (Computerized Practitioner Order Entry): An order entry application specifically designed to assist practitioners in creating and managing medical orders for patient services and medications. This application
has special electronic signature, workflow and rules engine functions
that reduce or eliminate medical errors associated with practitioner
ordering processes.
◾◾ PACS (picture archiving and communication systems): A system that
begins by converting the standard storage of x-ray files into digitized
electronic media that can later be retrieved by radiologists, clinicians
and other staff to view exam data and medical images.
23
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◾◾ E-prescribing: The use of computing devices to enter, modify, review
and output or communicate drug prescriptions.
◾◾ Motivating factors: Those characteristics of a job that arise from intrinsic
satisfaction.
◾◾ Hygiene factors: Those characteristics of a job that are external to the
actual work.
◾◾ Deprivation needs: Lack of satisfaction causes a deficiency that motivates people to meet these needs.

Introduction
Satisfaction is a highly studied construct that in its most basic form is the
pleasure derived from an individual’s fulfillment of wishes, expectations or
needs. In any healthcare organization, one has to balance the satisfaction of
numerous stakeholders that influence clinical and financial outcomes. Given
the unique nature of the healthcare setting, this balance requires knowledge of motivators, satisfiers and dissatisfiers for each stakeholder group.
There are numerous theories that can guide interventions to maximize both
employee and patient satisfaction

Theories of Satisfaction
Maslow’s Hierarchy of Needs
One of the most famous theoretical frameworks surrounding the fulfillment of needs and satisfaction is Maslow’s Hierarchy of Needs. James
Maslow introduced this foundational theory in 1943 in his paper titled “A
theory of human motivation” in which he presented the idea that humans
will direct their behavior toward the attainment of a goal and that certain
needs must be satisfied before higher order needs can be fulfilled. For
example, if an individual is without a home, their primary motivation is to
find a place to live, not to form friendships as represented in the higher
“belonging” level. The theory is most commonly represented as a triangle
(please see Figure 3.1: Maslow’s Hierarchy of Needs) with basic or physiological needs forming the base and moving up to self-actualization where
an individual realizes their full potential.
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Figure 3.1 Maslow’s Hierarchy of Needs.

Deprivation Needs
The bottom four categories of Maslow’s Hierarchy, also known as the
deprivation needs, include those needs that if not met, create such a
deprivation in one’s life that they must be satisfied for progression to selfactualization. With the exception of physiological needs, a deficit in these
deprivation needs often has no physical manifestation; rather, an individual may simply feel anxious and tense and therefore unable to achieve
satisfaction.

Basic Needs
Of the deprivation needs, the physiological needs are the most basic for
human survival including food, shelter and clothing. Given the fundamental nature of physiological needs all energy will be used to meet those
needs before safety, belonging, and esteem can be addressed. In the
workplace, physiological needs present themselves in different ways. For
example, an employee’s need for a fair wage serves as the basis of job
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satisfaction and the lack of a fair salary becomes a deprivation need, often
one that impedes that individual’s ability to function as an engaged member of the team.
Safety needs are also basic to human survival and generally include those
needs associated with a safe environment, but can also relate to financial
security, job security and health and well-being. Employees need to feel safe
not only physically, but with financial security and organizational structure
as well. Once an individual has met their core needs for human survival,
psychological needs take priority.

Psychological Needs
The next two stages on Maslow’s Hierarchy relate to relationships, where
individuals desire a sense of belonging and esteem or accomplishment.
Belonging represents a need for individuals to form bonds with others,
including being a part of a group, having friends, intimacy and trust. Failure
to form these bonds can manifest itself in a number of ways including
depression and suicidal thoughts. In the work setting, failure to form bonds
can lead to employee dissatisfaction and turnover.
Esteem needs, are also psychological needs and include the desire for
reputation or respect from others as well as seeing the value in oneself,
often known as self-esteem. Maslow theorized that there are two types of
esteem, a lower version indicating the need for respect from others, and
higher esteem which includes the recognition of one’s own value. Each type
of esteem is important, but the theory contends that recognizing one’s own
value is of greater benefit when achieving satisfaction. By creating a culture
of respect, organizations can support employee esteem needs and help them
find their own value.

Self-Actualization
At the top of Maslow’s pyramid is self-actualization, the desire an individual has for self-fulfillment, and to become the best version of themselves.
Unlike the previous four levels, self-actualization does not come from the
need to fulfill a deficit; rather self-actualization comes from motivation
for personal growth. A self-actualized employee is internally motivated to
grow and advance within an organization. Supporting the lower levels of
Maslow’s Hierarchy is the first step to creating self-actualized employees. As
those needs are met, employers should focus on intrinsic motivation and
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self-determination. Focusing on providing meaningful work, recognition and
growth can intrinsically motivate employees to reach their own self-determined career goals.

Application of Maslow’s Hierarchy Theory
Providers
The need to improve physician satisfaction has become more pronounced as the United States faces a shortage of primary care physicians.
Provider burn out and decreased job satisfaction of physicians is more
prevalent among physicians than other U.S. workers (Shanafelt et al.,
2012) and can negatively affect quality of care, healthcare costs, and
patient safety. (Wallace, Lemaire and Ghalim, 2009) Research shows that
providers that employ more components of HIT, with particular emphasis
on e-prescribing ( Jariwala et al., 2013) have a higher level of satisfaction
(Elderet al., 2010).
There are several factors in the health care industry that can affect provider satisfaction both positively and negatively. Most notably, the Medicare
Access and CHIP Reauthorization Act of 2015 (MACRA) moves physician
Medicare compensation from a fee-for-service concept, to a merit-based
incentive program. This significant change in fee structure can affect the
most basic of needs of physicians in the United States. Fears of financial
insecurity could result in an unmet safety need, and inhibit providers from
reaching higher levels of satisfaction.

Staff
Much like providers, staff including Registered Nurses (RN) suffer from
a higher level of burnout and lower job satisfaction than other jobs in
the United States (Boamah, Read and Spence Laschinger, 2017); work
environment as well as high nurse to patient ratios are often cited as a
major factor for nurse retention issues. These retention issues have led to
a shortage of RNs, which has plagued the United States for many years
(Snavely, 2016).
A key component of the realization of psychological need fulfillment is
for an individual to feel as though they are respected for their work and
have the ability to communicate freely. Nurses who are not supported in
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their work environment may not feel as though this need is fulfilled, and
therefore they cannot become highly satisfied employees.

Patients
The Affordable Care Act (ACA) moved the degree to which patients are
satisfied with their care from an interesting number to track to an essential score that can impact the financial viability of healthcare organizations. Since physicians are measured both objectively and subjectively, the
use of patient satisfaction surveys has increased and the weight attached
to online ranking has become significant (Cohen, Myckatyn and Brandt,
2017). These core competencies as well as clinical quality measures can be
applied using Maslow’s Hierarchy of Needs. Clinical quality measures provide an overview of the degree to which patients’ basic needs are being
met (i.e. are they being provided for appropriately and safely?). This area
of satisfaction has long been the focus of healthcare providers. However,
in order for a patient to become satisfied, their psychological needs must
be met as well.
Psychological needs have no physical manifestations so the only way
to measure a patient’s sense of belonging and esteem is by using a survey
such as the Hospital Consumer Assessment of Healthcare Providers and
Systems (HCAHPS). The core competencies of this instrument are most
closely aligned with the feelings of lower level esteem as they relate to
feeling respected and valued. Hospitals that are responsive to patients and
communicate effectively can meet these psychological needs and improve
satisfaction.
WHAT IS HCAHPS?
HCAHPS is a patient satisfaction survey and data collection methodology that is required by the Centers for Medicare and Medicaid Services
for most hospitals in the United States. The HCAHPS surveys a random sample of adult patients after discharge (between 48 hours and
six weeks) and asks them questions about their recent hospital stay
including hospital experiences. These core questions revolve around
communication, responsiveness of staff, hospital environment, pain
management, medication communication and discharge instructions
(CMS.gov, 2018).
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Herzberg’s Two-Factor Theory
Herzberg’s Two-Factor Theory is a tool to measure job satisfaction and the
motivation of employees. Fredrick Herzberg theorized that job satisfaction
and dissatisfaction are two constructs that act independently of each other
(Herzberg, 1964). Much like Maslow’s Hierarchy, the Two-Factor Theory
postulates that individuals are not satisfied if only their lower order needs
(i.e. salary levels, safety and acceptable work conditions) are met. Rather,
employees seek higher level psychological factors (i.e. achievement, recognition, and the value in the work itself) to be satisfied. One distinguishing
difference between Maslow’s Hierarchy and the Two-Factor Theory is that
one set of job characteristics causes satisfaction (motivators) and another set
causes job dissatisfaction (hygiene factors).

Motivators
Motivators refer to the positive satisfaction arising from the intrinsic characteristics of a job such as recognition for an achievement, challenging work,
the opportunity to do something meaningful and a sense of importance
to the organization. The presence of these factors serve as motivators and
improve job satisfaction. However, Herzberg believed that the lack of these
work characteristics do not cause dissatisfaction; rather, they suppress motivation and inhibit job satisfaction.

Hygiene
Hygiene factors are those variables external to the actual work itself and
include things like pay, company policies, work conditions and supervision.
While hygiene factors do not foster satisfaction or positively motivate employees, their absence creates dissatisfaction and inhibits motivation. Herzberg
believed that it was important to improve hygiene factors and remove dissatisfaction before improving motivating factors to create satisfaction (Figure 3.2).

Application of Herzberg’s Two-Factor Theory
Job Satisfaction
The Two-Factor Theory applies to the job satisfaction of a variety of professions including physicians and nurses. Research has shown that healthcare
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Figure 3.2 Herzberg’s Two-Factor Principles.

professionals tend to be motivated by intrinsic factors, such as pride, appreciation and respect. Other motivating factors such as job attributes and
co-workers have also been documented as motivational factors in doctors
and nurses. Contrary to the Two-Factor Theory, a study of doctors, dentists
and nurses found that pay was a motivator as opposed to a hygiene factor
(Lambrou, Kontodimopoulos and Niakas, 2010).

Patient Satisfaction
The Two-Factor Theory has not been heavily used as a gauge for patient
satisfaction, but some of the motivational and hygiene factors are present
in the HCAHPS survey. Specifically, the HCAHPS asks questions regarding
hospital environment including cleanliness, noise levels, pain management
and assistance using bathroom facilities. These three factors are similar to
hygiene factors identified by Herzberg, which could lead to dissatisfaction
and thus negative patient satisfaction. Similarly, questions on the HCAHPS
relate to Herzberg’s motivating factors including provider’s courtesy and
respect, as well as their ability to explain discharge instructions.

How HIT Can Help
Providers
When first implemented, HIT received mixed reviews from physicians. Over
time, as providers have accepted the workflow changes and new processes,
provider satisfaction with HIT tools has improved (de Veer and Francke,
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2010). The most prominent and widely used HIT tool is the EHR. The EHR
serves as the backbone for almost all HIT tools. Research shows that provider satisfaction with the EHR is positively associated with improvements
in information quality, increased access to real-time patient information and
increased productivity (Nguyen, Bellucci and Nguyen, 2014).
E-prescribing is arguably the most well received HIT tool by providers.
Providers have expressed satisfaction with e-prescribing ability to reduce
after hour calls (Duffy et al., 2010) and improve physician efficiency (Parv
et al., 2016). The reduction in medication related errors as a result of e-prescribing is also a significant satisfier (Hodgkinson et al., 2017).

Staff
Research shows that nurses have high rates of satisfaction with EHRs
(Nguyen, Bellucci and Nguyen, 2014), but their satisfaction with HIT is
not necessarily immediate. CPOE systems for example, impose significant
changes on the workflow of physicians and nurses and can initially disrupt
worker productivity. Research, however, shows that nurses’ satisfaction with
CPOE increases significantly once the nurses become comfortable with the
new CPOE integrated workflow processes, typically one year after the CPOE
system was implemented (Hoonakker et al., 2013).

Patients
Patient Portals provide patients access to their medical records including
lab results and physician notes. This access to information supports patient
engagement in their own care, providing a sense of belonging (Goldzweig
et al., 2013). In this same regard, the use of social media and online groups
like “Patients Like Me” can provide significant satisfaction as they provide
the same sense of belonging and feelings of connectedness.

How Health Information Technology Impacts
Satisfaction Results from the STEPSTM Value Collection
Provider
An evaluation of the HIMSS STEPSTM collection of value statements and
data reveals that “improving provider work-life balance” and “preventing
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provider burnout” are frequently cited benefits of HIT. HIT offers providers many tools to increase satisfaction and reduce burnout by empowering
physicians to manage their own time. Each of the HIT tools in these cases
have a significant impact on improving provider satisfaction, principally by
improving their quality of life, by enabling better work-life balance.
I can review 50 labs on a Saturday while I’m doing the laundry.
I review my labs online, and if I find someone needs to go to the
hospital right away, I pick up the phone and call them. If it’s a
problem that we need to address within 48 hours, I’ll put an alert
message on my system, so that the person automatically gets a telephone call or an email.
Karen Smith, MD
FAAFP (Atwal PMS, 2011)

Staff
The HIMSS STEPSTM Database includes 176 cases citing staff satisfaction as a
benefit of HIT. The most frequently referenced tool in these case studies was
the EMR, with “improvements in workflow” the most often cited HIT benefit, followed by “reduction in wait time for orders” and “results assisted in
providing appropriate and timely care.”
Non-clinical staff also benefit from HIT implementations, especially as it
relates to workflow issues. Improvements in the movement of patients through
care settings (e.g. physician office) is associated with improved staff morale.
Staff members also tend to have a greater sense of empowerment in making
decisions when they have access to data needed to make certain decisions.
Clinical staff can run reports themselves, and the system is easy
enough to use, so anyone can do it. It has really helped us along
with our quality initiatives.
Michele Lagana
CFO, CIO Baltimore Medical System (Azara Healthcare, 2016)

Patients
The stakeholder group with the most documented case studies in the
HIMSS STEPSTM Database involving satisfaction are “patients.” The STEPSTM
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Database has 569 patient satisfaction examples in which value was derived
from health information technology. “Patient convenience” and “improved
communications” are the most commonly identified benefits in these examples, with other frequently cited benefits including “ready access to medical
records including lab results,” “ease of prescription refills,” “reduced wait
times,” and “using telehealth to connect to providers.” Of interest, “reduced
patient wait times” was specifically mentioned as a patient satisfier 115
times in the database, demonstrating the extent to which HIT can improve
the patient experience. Communication with providers using specific HIT
tools, such as “telehealth” and the “patient portal,” were also mentioned as
drivers of patient satisfaction.
This generation that we’re in today, predominantly the mom and
dad in the pediatric world, definitely are mobile savvy and mobile
aware. They want to have their information, and they want to have
it now. So we feel that the engagement from that perspective—
getting them engaged that early on—will get us a much better
outcome earlier because they like the idea of being engaged on
mobile and not face-to-face. They don’t like the face-to-face. They
like texting, and they like to look it up on a handheld.
Eric McCann
Chief Information Officer, Miami Children’s, 2015

Summary
Satisfaction is an important consideration for all healthcare executives and
managers. The use of HIT to address the basic as well as higher order
needs of providers, staff and patients has grown in number and sophistication. The use of the technologies to produce satisfaction among providers, staff and patients is prevalent and apparent in the HIMSS STEPSTM
Database.

Discussion Questions
1. Recreate the Maslow’s Hierarchy of Need triangle and include at least
two of the value comments from the HIMSS STEPSTM Database. Explain.

34

◾

Assessing the Value of Digital Health

2. How is HIT helping providers, staff and patients reach levels of
Maslow’s Hierarchy?
3. Using the value comments, explain how the Herzberg Two-Factor
Theory is affected by HIT tools.
4. Align the HCAHPS survey with the either the Herzberg Two-Factor
Theory or Maslow’s Hierarchy of Needs. Explain your results.
5. How do each of the HIT tools improve provider, staff and patient
satisfaction?
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Chapter 4

Treatment/Clinical
Lorren Pettit

Learning Objectives
◾◾ Identify and define at least one significant challenge evidence-based
medicine addresses for clinicians.
◾◾ Describe the sub-values of the Treatment/Clinical domain.
◾◾ Assess the role HIT can play in addressing the clinical quality goals of
external regulatory bodies.

Definitions
◾◾ Clinical decision-making process: A contextual, continuous, and evolving process, in which data are gathered, interpreted and evaluated in
order to select an evidence-based choice of action (Tiffen, Corbridge
and Slimmer, 2014).
◾◾ Clinical Decision Support System (CDSS): An application that uses preestablished rules and guidelines that can be created and edited by the
healthcare organization and integrates clinical data from several sources
to generate alerts and treatment suggestions.
◾◾ Evidenced-based medicine: The conscientious, explicit, judicious and
reasonable use of modern, best evidence in making decisions about the
care of an individual. It integrates clinical experience and patient values with best available research information. Evidence-based medicine
37

38

◾

Assessing the Value of Digital Health

follows four steps: formulate a clear clinical question from a patient’s
problem; search the literature for relevant clinical articles; evaluate (critically appraise) the evidence for its validity and usefulness; and implement useful findings in clinical practice (HIMSS, 2017).
◾◾ Quality of care: Degrees of excellence of care in relation to actual medical knowledge, identified by quality tracers based on outcomes of care,
as well as on structure and process (HIMSS, 2017).
◾◾ Patient safety: The prevention of errors and adverse effects to patients
associated with healthcare. While healthcare has become more effective,
it has also become more complex, with greater use of new technologies, medicines and treatments (World Health Organization, n.d.).
◾◾ Quality Payment Program (QPP): The QPP established under the
Medicare Access and CHIP Reauthorization Act of 2015 (MACRA), was
created as a means to reimburse participating providers (physicians)
with the main goals to (CMS, 2016):
– Improve health outcomes
– Spend wisely
– Minimize burden of participation
– Be fair and transparent
◾◾ Outcome measure: A parameter for evaluating the health state of a
patient (or change in health status) resulting from healthcare—desirable
or adverse (CMS, 2016).
◾◾ Intermediate outcome: Refers to a change produced by a healthcare
intervention that leads to a longer term outcome (e.g. a reduction in
blood pressure is an intermediate outcome that leads to a reduction in
the risk of longer term outcomes such as cardiac infarction or stroke)
(CMS, 2016).

Introduction
The second domain of the STEPSTM Framework, Treatment/Clinical, is arguably the most critical domain in the STEPSTM Framework. Intimately tied to
a healthcare provider’s core business, this domain focuses on the positive
impact of HIT to facilitate patient care interventions (treatment) and enhance
patient outcomes (clinical) regardless of the care setting. Drilling down
further into these headers reveals the treatment and clinical benefits of HIT
within the following two sub-domains:
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◾◾ Quality of care reflects clinical outcomes
◾◾ Patient Safety and Efficiencies reflect treatment procedures
Finally, though the STEPSTM Framework represents this beneficial domain
by highlighting the “T” of “treatment,” this does not suggest treatment benefits have a greater priority than clinical benefits. Both beneficial manifestations are important.

Foundational Elements
The widespread delivery of safe, effective and affordable healthcare has
long challenged clinicians and provider organizations the world over. In the
United States, the healthcare delivery system has been marked by “underuse,
overuse, misuse, and variation in use” (AHRQ, 1998). While the reasons surrounding the genesis and sustainability of this situation are numerous and
complex, one factor of particular interest to this chapter involves the clinical
decision-making process.
Experience and learning have long guided physicians in the selection of
interventions designed to yield the best outcomes possible for their patients.
Yet, variances in experience and learning could lead physicians to pursue
remarkably different interventions when presented with the same symptoms and conditions. Indeed, the explosive growth of medical research
and knowledge has aided in the proliferation of practice variations (and
outcomes) as it is impossible for physicians to stay abreast of the latest
therapies and medical advances. For example, to keep up on published randomized controlled trials (the gold standard of clinical research) for just the
ten most common diagnoses in a field, physicians would need to read 12
peer reviewed publications per week (Byyny, 2012).
The process of thoroughly searching the world’s research literature and
appraising the quality and relevance of studies identified requires skills
and training most clinicians do not possess and is frankly unsustainable.
Fortunately, two significant developments have emerged and converged to
aid in usurping the opinion-based clinical decision-making and patient management approach:
1. Evidenced-based medicine (EBM)
2. Computers
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Evidence-Based Medicine
The past few decades have witnessed healthcare organizations investing
heavily in the development of evidence-based clinical guidelines to improve
the consistency and safety of patient care interventions. At its core, EBM
reflects the integration of best available research evidence with clinical judgment (i.e. the clinician’s accumulated experience, knowledge and clinical
skills) as applied to the care of individual patients (i.e. the patient’s values
and preferences). Reflecting the standard of clinical practice taught to new
clinicians, EBM adherence is increasingly used to measure a provider’s quality of care.

Computers
The effective dissemination of EBM guidelines is a challenging task.
Information technologies have emerged as an effective means to assist in
the integration of guidelines into clinical practice (Burstin, 2008). Not only
do they provide ready access to a vast array of medical information (via the
Internet), but CDSS for example, combine an evidence-based database with
a smart search engine tool allowing clinicians to more rapidly survey the
evidence and determine how to apply the information to their patient.

Treatment/Clinical Improvement Measures and MIPS
One significant resource to reference when measuring the quality of care
delivered by a clinician involves the quality measures category of the
Centers for Medicare and Medicaid (CMS) Merit-Based Incentive Program.
The Merit-Based Incentive Payment System (MIPS) is a payment mechanism
for providers (e.g. physicians). The program combines all Medicare pay for
performance programs (Meaningful Use, Value-Based Modifier and the
Physician Quality Reporting System) under one umbrella. Providers opting
to participate in MIPS agree to have their Medicare Part B payment amounts
annually adjusted based on their performance in four categories:
1.
2.
3.
4.

Quality Payment Program (QPP)
Resource use
Clinical practice improvement activities and
Meaningful Use of an EHR system
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Providers earn points in each of these four categories with 100 being
the maximum combined number of points one is able to earn in a calendar year. The number of points providers earn annually determines their
Medicare payment rate for the coming year. Performance in the QPP is the
most heavily weighted of the four categories, contributing up to 60% of a
provider’s MIPS Final Score in 2017.
The QPP is relevant to the STEPSTM Treatment/Clinical sub-domains
because QPP lists over 270 measures from which providers can select measures to demonstrate their clinical quality performance. Arguably, HIT can
be used to facilitate the clinical outcomes of many of these measures, and,
therefore provides a valuable gauge for assessing the impact of HIT on clinical performance.

Sub-Domain: Quality of Care
Of the 270+ quality measures in QPP from which providers can select the
basis for their QPP score, just over one-quarter are classified as outcome or
intermediate outcome measures. As such, these measures reflect the clinical
quality of care outcomes of interest to CMS, and by extension, the quality of care sub-domain within the STEPSTM Treatment/Clinical framework.
Examples of outcome measures that could positively benefit from the introduction of HIT in the intervention include the following:
1. HIV viral load suppression: The percentage of patients, regardless of
age, with a diagnosis of HIV with an HIV viral load less than 200 copies/mL at last HIV viral load test during the measurement year.
2. Quality of life assessment for patients with primary headache disorders:
Percentage of patients with a diagnosis of primary headache disorder whose health related quality of life (HRQoL) was assessed with
a tool(s) during at least two visits during the 12 month measurement
period and whose health related quality of life score stayed the same
or improved.
3. All-cause hospital readmission measure: The 30-day all-cause hospital
readmission measure is a risk-standardized readmission rate for beneficiaries age 65 or older who were hospitalized at a short-stay acute care
hospital and experienced an unplanned readmission for any cause to an
acute care hospital within 30 days of discharge. Applies only to groups
of 16 or more eligible clinicians.
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Examples of intermediate outcome measures, which could benefit from
the use of HIT, include the following:
◾◾ Controlling high blood pressure (See also the HEDIS measure with
slightly different criteria): Percentage of patients 18–85 years of age
who had a diagnosis of hypertension and whose blood pressure was
adequately controlled (<140/90 mmHg) during the measurement
period.
◾◾ Adherence to antipsychotic medications for individuals with schizophrenia: Percentage of individuals at least 18 years of age as of the beginning of the measurement period with schizophrenia or schizoaffective
disorder who had at least two prescriptions filled for any antipsychotic
medication and who had a proportion of days covered (PDC) of at
least 0.8 for antipsychotic medications during the measurement period
(12 consecutive months).
CASE #4.1 QUALITY OF CARE CASE EXAMPLE—
HIV VIRAL LOAD SUPPRESSION
While it is possible for the clinical outcome and treatment process measures to be positively impacted without the aid of HIT, the HIMSS STEPSTM
Framework is interested in quantifying how the use of HIT positively
impacts these measures. Arguably, changes in the pre- post- HIT implementation performance on these measures should reflect the impact of
HIT in each situation.
To illustrate the potential role HIT could play in benefiting QPP measures, we can consider the HIV viral load suppression measure noted
above. HIV viral load suppression is a population measure reflecting
the number of people living with HIV who are receiving a drug therapy
designed to completely stop the virus from reproducing and have a low
presence of HIV in their blood.* Epidemiologists are interested in this
measure because the drug therapy (commonly referred to as antiretroviral therapy or ART) is known to prevent further damage to one’s immune
system, tends to decrease AIDS-associated deaths, allows for one’s
immune function to return to normal, and reduces the risk of transmitting

* www.who.int/healthinfo/indicators/2015/chi_2015_87_hiv_viral_load.pdf
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HIV infection to others.* The inclusion of this measure in CMS’ QPP is
significant as it supports the 2010 National HIV/AIDS Strategy (NHAS).†
More specifically, the NHAS contains targets to increase the proportion of
all HIV-infected individuals in the USA who are aware of their status in
terms of having detectable antibodies to HIV in their blood, to be linked
to care within 3 months of diagnosis, continuously engaged in HIV care,
and ultimately achieve suppression of the virus. Unfortunately, there is
a wide array of barriers challenging individuals in optimally engaging
in their care (e.g. lack of housing, lack of insurance, etc.). Evidence suggests a combination of individual and system-level interventions have the
potential to improve care engagement and the quality of HIV medical
and support services.‡,§
In attempting to expand the body of evidence concerning effective
interventions, researchers in one study explored the effect HIT had on
comprehensive care services, patient engagement in HIV care, and viral
suppression.‡ In their study, the researchers analyzed the performance of
six healthcare organizations designated as a HIT intervention demonstration sites. These sites leveraged HIT to primarily enhance (1) utilization of
comprehensive care services (preventative screenings; utilization of support services), or (2) patient engagement in their care (linkage to patient
compliance databases; proactive lab and pharmacy ordering systems).
The specific HIT interventions employed by the organizations varied
by organization:

* Factors associated with HIV viral load suppression on antiretroviral therapy in Vietnam.Suresh
Rangarajan, Donn J Colby, Le Truong Giang, Duc Duong Bui, Huu Hung Nguyen, Plui Broh Tou,
Tran Tri Danh, Ngoc Bao Chau Tran, Duc Anh Nguyen, Bao Tram Hoang Nguyen, Vu Tuyet Nga
Doan, Nhat Quang Nguyen, Van Phuoc Pham, Duc Giang Dao, Mario Chen, Yanwu Zeng, Thi Thu
Van Tieu, My Hanh Tran, Thi Hoa Le, Xuan Chien Hoang, Gary West, J Virus Erad. 2016 Apr; 2(2):
94–101. Published online 1 April, 2016. www.ncbi.nlm.nih.gov/pmc/articles/PMC4965252/.
† Office of National AIDS Policy. National HIV/AIDS Strategy for the United States. 2010. www.cdc.
gov/hiv/pdf/research/demonstration/echpp/reports/nhas.pdf.
‡ Mugavero MJ. Improving engagement in HIV care: What can we do? Top HIV Med. 2008;16:156–161.
§ Mugavero MJ Norton WE and Saag MS. Health care system and policy factors influencing engagement in HIV medical care: piecing together the fragments of a fractured health care delivery system. Clin Infect Dis. 2011;52(Suppl 2):S238–S246.
‡ Shade SB, Steward WT, Koester KA, Chakravarty D and Myers JJ. Health information technology
interventions enhance care completion, engagement in HIV care and treatment, and viral suppression among HIV-infected patients in publicly funded settings. J Am Med Inform Assoc. April
2015;22(e1):e104-11. doi: 10.1136/amiajnl-2013-002623. Epub July 16, 2014.
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◾◾ Use of an EHR with summary comparison reports shared across area
health service providers. This shared record helped providers develop
targeted prevention services, and create health record alerts to identify and intervene with patients who had not received needed clinical
services.
◾◾ Use of a structured patient summary within the organization’s EHR
that included highlighted alerts to identify needed clinical services. By
targeting “high need patients,” defined as patients who had detectable
viral loads despite multiple medical and social support service visits
across multiple social service providers, this approach provided case
managers with access to these patient summaries to facilitate coordination of support services and reinforce engagement in HIV care. This
approach assumed that coordination of care would result in utilization
of fewer redundant support services.
◾◾ Access for support service providers to a regional medical center EHR
to facilitate coordination of support services and reinforce engagement
in HIV care.
◾◾ Creation of continuity of care patient summaries made available to
patients through a patient portal to facilitate engagement in HIV care.
◾◾ Linkage of data from the state patient compliance database to EHRs
in publicly funded health facilities so that alerts would fire whenever
a patient known to be out-of-care for HIV presented for services in an
emergency room and other (non-HIV) healthcare settings. Providers at
the care site then acted on the alert to facilitate the patient's re-engagement in HIV care.
◾◾ Implementation of an automatic electronic laboratory ordering and
prescribing system to reduce the time needed to access these services
and to enhance engagement in HIV care.
Researchers in this study observed a statistically significant improvement in outcome measures directly targeted by the HIT intervention(s)
in five of the six demonstration sites. For example, using patient surveillance data to identify out-of-care individuals, resulted in patient
engagement increasing from 65% to 83%, and the proactive use of an
automatic electronic laboratory ordering and prescribing system resulted
in prescribed antiretroviral therapy usage increasing from 73% to 92%.
Moreover, five of the six demonstration sites showed a statistically
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significant increase in undetectable viral load with the proportion of
patients with an undetectable viral load at one site increasing from a
53% to 68%.* Commenting on their findings, the researchers noted that
to meaningfully change outcomes, clinicians must utilize the information received, arguing that an HIT system appears to be most successful at altering HIV patient engagement when it is paired with quality
improvement goals that are specifically tied to linkage and retention
outcomes.

Sub-Domain: Patient Safety
The second sub-domain, Patient Safety, involves treatment interventions
designed to ensure patients are free from harm during the delivery of care.
The issue of patient safety was elevated in the national dialogue when
the Institute of Medicine (IOM) released its seminal publication “To Err Is
Human: Building a Safer Health System” in 1999. Equating the number of
deaths each year in U.S. hospitals due to medical errors to a jumbo airplane crashing each day for a year, the IOM powerfully challenged healthcare providers to aggressively address medical errors in the treatment of
patients.
The use of HIT has been presented as one of the solutions healthcare
providers could leverage to diminish medical errors from occurring. HIT
plays a role in patient safety in a myriad of ways; from ensuring clinicians have ready access to clinical decision support tools, to medication
reminders and drug-to-drug interaction alerts. Information technologies
support healthcare workers by assisting in tasks that require the accurate interpretation of data. CDSS for example, provide evidence-based
insights in the context of specific patient data through a myriad of ways,
to include:
◾◾ Alerts and reminders: A CDSS will alert a clinician when certain inputted data is alarming or a potential risk to the patient. For example,
if a patient has a history of cardiac issues and the system reads that
their blood pressure is abnormally high, it can alert the clinician of the
abnormality.
*

https://academic.oup.com/jamia/article/22/e1/e104/700744
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◾◾ Diagnostic assistance: Patient data can be compared to an external
knowledge base in order to present possible diagnoses. This is beneficial when the clinician is not confident with his or her knowledge
on a certain condition, when there is new medical knowledge on a
condition, or when the patient's symptoms are complex or seemingly
unrelated.
◾◾ Prescription decision support: a prescribing decision support system
(PDSS) can check for drug-to-drug interactions, dosage errors, and drug
contraindications such as patient allergies.
◾◾ Image recognition and interpretation: Systems are now capable of
interpreting clinical images ranging from simple X-rays to MRIs or CT
scans. Perhaps the greatest benefits occur when the system examines
a series of images over time and detects minute changes that may
have been overlooked by a professional due to the minuteness of the
detail.
As with the previous quality of care discussion, providers can look to the
CMS QPP to identify patient safety performance measures which could be
positively impacted by HIT. Below are three examples of such measures:
◾◾ Appropriate treatment for children with upper respiratory infection
(URI): Percentage of children 3 months through 18 years of age who
were diagnosed with URI and were not dispensed an antibiotic prescription on or within three days after the episode.
◾◾ Falls—risk assessment: Percentage of patients aged 65 years and older
with a history of falls who had a risk assessment for falls completed
within 12 months.
◾◾ Evaluation or interview for risk of opioid misuse: All patients 18 and
older prescribed opiates for longer than six weeks duration evaluated
for risk of opioid misuse using a brief validated instrument (e.g. Opioid
Risk Tool, SOAAP-R) or patient interview documented at least once during Opioid Therapy in the medical record.
CASE #4.2: PATIENT SAFETY CASE EXAMPLE
Mission Hospital in Asheville, North Carolina, offers an excellent
example of technology supporting the patient safety measure related
to patient falls. Though the hospital had instituted a multicomponent
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fall-prevention program to include adherence to a number of standard
fall-prevention interventions (e.g. bed locked in low position with rails
up), the neuroscience unit leaders believed their overall falls rate (5.74
per 1000 patient-days of care) could be significantly reduced. Working
with a large HIT vendor, Mission Health implemented a three-month
pilot study to evaluate the impact of “virtual sitter” technology as an
alternative to qualified staff sitters in patients’ rooms. Unit leaders used
infrared cameras to sense full-body 3-D patient movements under any
ambient light. When a patient’s movements generated a virtual sitter
alert, the monitor technician intervened
During the three-month pilot, 98 “high-risk” patients were monitored
using the virtual sitter system. Of the control group patients, no one
experienced unassisted falls and no one reported injuries by the end of
the pilot study. All other patients on the neuroscience unit experienced
an unassisted fall rate of 4.06 and an injury rate of 2.45 per 1000 patientdays of care. Analysis showed that verbal redirection alone (accounting
for 50% of all virtual sitter interventions during the pilot) was highly
effective in keeping the patient in their beds or chairs. This finding was
significant because the verbal redirection helped to prevent falls and
injuries and prevented the interruption of nurses from their other duties.
(Westle, Burkert and Paulus, 2017).

Sub-Domain: Efficiencies
The third and final sub-domain under the Treatment/Clinical banner,
Efficiencies, involves treatment interventions designed to ensure clinicians are expending minimal resources to realize maximum results.
Identified by the Institute of Medicine in its 2001 publication “Crossing
the quality chasm” as one of the six characteristics of high-quality healthcare, efficiency is admittedly difficult to quantify. Though measures of
healthcare efficiency are reported in the literature and advocated by
consultants, health policy experts, accreditation agencies, employers, and
payers, there is limited agreement on the relationship between cost and
quality.
The lack of agreement surrounding efficiency calculations should not discourage its use as evidence of the benefit of HIT. It is still possible to argue
that certain interventions can yield efficiencies in treatment without achieving universal agreement on the data inputs/outputs.
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In keeping with the previous sections as to the measures providers may
want to look toward to impact through the use of HIT, below are two examples of efficiency measures from the QPP list:
◾◾ Overuse of neuroimaging for patients with primary headache and a
normal neurological examination: Percentage of patients with a diagnosis of primary headache disorder for whom advanced brain imaging
was not ordered.
◾◾ Age appropriate screening colonoscopy: The percentage of patients
greater than 85 years of age who received a screening colonoscopy
from January 1 to December 31.

Efficiencies Case Example
A study by Guiriguet et al. (2016) in Spain underscores the efficiencies of
appropriately screening individuals for colonoscopies, per the QPP measure
noted above. Recognized as having the highest incident rate of all cancers,
colorectal cancer can be effectively addressed when screened in populations that are at average risk of developing the disease. The European
guidelines for quality assurance in colorectal cancer-screening states that
the participation rate represents a key quality indicator for ensuring effectiveness and efficiency of population-based screening programs. However,
participation in screening programs in Spain were not reaching the recommended rates. To address this challenge, researchers at the Catalan
Health Institute in Spain studied the impact electronic alerts/reminders in
primary care EMR’s might have on participation in an organized colorectal
cancer-screening program. The results of the study found that electronic
reminders for individuals with a follow-up meeting with their primary care
physician resulted in an 11% increase in screening participation (Guiriguet
et al., 2016).

Conclusion
Intimately tied to a healthcare provider’s core business, the Treatment/
Clinical domain of the STEPSTM Framework is arguably the model’s most
critical domain. This domain focuses on the positive impact of IT to facilitate patient care interventions (treatment) and enhance patient outcomes
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(clinical). The role of HIT has gained in significance as a means to leverage EBM in addressing disparities in the use of best clinical practices and
patient outcomes. While it is possible for organizations to positively address
treatment and clinical goals (including QPP measures) without the aid of
HIT, HIT can help facilitate clinicians in their practice so as to prescribe the
best course of action to achieve optimal outcomes.

Discussion Questions
1. What are the major challenges/problems that EBM addresses for
clinicians?
2. Do you agree that of all the values that are derived from the EHR, treatment and clinical quality improvements are the most important? Why/
why not?
3. How does digital technology support reporting to external agencies,
such as CMS, insurance companies, who require achievement of specified minimum quality measures?
4. Provide an example from your own experience in which the availability
of an EHR aided in achieving a better outcome than would have been
achieved if it had not been available.

CASE FOR DISCUSSION: NEBRASKA MEDICINE
Empowered by a vision to become the organization of choice for comprehensive care in their region, Nebraska Medicine is utilizing the technology available within their EHR to improve the overall health of patients.
With over 1000 physicians and 50 specialty and primary care clinics in
Omaha and the surrounding areas, Nebraska Medicine is one of the most
esteemed academic health system in the region.
Nebraska Medicine had a 47% reduction in CAUTI rate and a 29%
reduction in catheter days, as a result of their internal initiative focused
on reducing CAUTIs. During June 2017, Nebraska Medicine had no
CAUTIs across their system, as a result of the initiative’s success. Nebraska
Medicine saved $1.4 million by working toward the “Zero Harm” goal for
cost reduction.
Source: HIMSS, 2017: Nebraska Medicine: Davies Enterprise Award.
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DISCUSSION QUESTIONS
Nebraska Medicine defined a far-reaching vision for their future, and
strategically used their EHR to help achieve their vision, as exemplified
in the area of Clinical Improvement described in this case. In what other
clinical areas might you expect to see improvement as a result of using
digital technologies in achieving an organizational vision? In such a large
organization, how would you go about getting the entire medical staff to
buy-into the vision and the IT strategy? What other clinical treatment and
outcome benefits might the organization and the community experience
as a result of Nebraska Medicine’s use of their EHR?
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Chapter 5

Electronic Secure
Data/Information
Margaret Schulte and Lee Kim

Learning Objectives
◾◾ Explain the role and value of data in the organizational context.
◾◾ Assess the ways in which electronic data in healthcare organizations
provides value to the provider in clinical decision-making and to the
patient.
◾◾ Identify the various groups or organizations who have an interest in
healthcare data and the ways in which the EHR helps to serve their
needs through data sharing and reporting.
◾◾ Describe how digital technology assists in ensuring the security of
patient information.

Definitions
◾◾ De-identified data: A de-Identified data set is a data set that meets both
of the following:
– Does not identify any individual that is a subject of the data.
– Does not provide any reasonable basis for identifying any individual
that is a subject of the data (University of Michigan Medical School,
2016).
51
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◾◾ Evidence-based medicine (EBM): EBM is the conscientious, explicit
and judicious use of current best evidence in making decisions about
the care of individual patients. The practice of EBM means integrating individual clinical expertise with the best available external clinical evidence from systematic research (New York University School of
Medicine, 1996).
◾◾ Systems theory: “Systems theory is an approach to organizations which
likens the enterprise to an organism with interdependent parts, each
with its own specific function and interrelated responsibilities” (Foster,
2012).
◾◾ Transitions of care: “Transitions of care” refers to the movement of
patients between health care locations, providers or different levels
of care within the same location, as their conditions and care needs
change” (NTOCC, 2018).

Introduction
In the study of organizational development, systems theory is fundamental. Organizations are social systems in which sub-systems come
together to fulfill a mission and achieve the goals developed within the
context of the mission. This is an essential concept to achieve management success. However, the challenge of systems management becomes
particularly acute when an organization is “siloed” into numerous geographically dispersed and/or specialty sub-systems or units, each with
a unique essential role in the functioning of the whole. Managers rely
on “systems theory” for guiding principles in developing and sustaining
their complex organizational structures, in reducing fragmentation, and
in unifying their organization into an integrated, smoothly functioning
whole.
Healthcare organizations are particularly complex in that they are comprised of a wide array of sub-units, many of which are highly specialized.
In healthcare provider organizations, the sub-systems may include finance,
diagnostic services, outpatient and emergency services, patient records/information management, IT and the specialty and general medical practices that
are at the core of the organization. All of these sub-systems are interrelated
within the management structures and policies that cause the sub-systems
to work together to achieve goals they share in common. This is where
systems theory applies in healthcare. As defined by Fisher, “systems theory
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is an approach to organizations which likens the enterprise to an organism
with interdependent parts, each with its own specific function and interrelated responsibilities” (Fisher, 2012). Katz and Khan, who initially introduced
systems theory to the organizational environment, posit that in systems
theory inter-relatedness and interdependence of all parts of the organization must be recognized. They go on to suggest that the entity’s success is,
consequently, reliant on formal and informal communication throughout the
organization (Katz and Khan, 1966–1967).
Communication is core to successful functioning of a system and its
interrelated sub-systems. Communication, interpreted broadly, refers not
only to interactions between human beings, but also to the substance of
those communications. In healthcare, as in so many businesses, data and
its analytical results are part of what is shared in the communications loop
necessary to achieve performance improvement in clinical care, in financial
results, and in each of the many sub-systems that make up the whole. In
effect, the transformation of healthcare is only possible through the availability of data and the ability to share and communicate that data’s acquisition and analysis throughout the system of care. In fact,
The future of health care is being shaped dramatically by a number
of significant trends. With the cost of care on the rise, the industry
is experiencing a shift toward preventative and value-based care. At
the same time, technologies like wearable devices, at-home testing services and telemedicine are empowering patients to be more
engaged with, and proactive about, their own health. Meanwhile,
the industry is grappling with the tension between encouraging
data sharing to maximize the benefits of data and maintaining
patient privacy and trust. All of these developments are altering
the role of physicians and their relationships with patients. Behind
these trends is one fundamental force driving health care transformation: the power of data.
Stanford Medicine, 2017

The Value of Data in Healthcare
Well over 100 years ago, William Thomson, 1st Baron Kelvin (i.e. Lord
Kelvin) identified numerical data as the cornerstone of successful science
when he stated, “If you can not measure it, you can not improve it. …
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When you measure it and express it in numbers, you know something
about it” (Kelvin, 1883). In healthcare, in particular, data shares its position
of importance with the many skilled human beings who interact directly
with the patient. As data is digitized, it puts a powerful tool in the hands of
clinicians to achieve performance improvement. The data and the clinician’s
expertise comprise a partnership for significant advances in the quality of
clinical care.
The rapid transition from paper to electronic records in healthcare has
created an enormous opportunity to derive value for the patient, the provider and the payer that could only be imagined just two decades earlier.
The adoption of electronic systems has enabled the collection and sharing
of data and, more importantly, the analysis of that data to inform clinical
decision-making at the bedside, support clinical research, improve patient
engagement, drive efficiency and cost savings into the system of care, and
ultimately foster the transformation of healthcare delivery. Healthcare is
inherently based on science (i.e. the science of medicine, the science of
clinical research). In the last decade, healthcare has finally begun to gain
access to the treasure trove of insight and information that patient care data
represents. It drives EBM for better decision-making at the bedside. It also
propels clinical research leading to new findings to improve clinical options
to address individual and population health issues that have been heretofore,
out of reach.
Electronic data and its related analytics, have come to be recognized as
essential to improved medical care, improved access to care and reduced
costs. Earlier in this book, the Triple Aim framework, as developed by the
Institute for Healthcare Improvement (IHI, n.d.), was discussed in light of the
key role that information technology plays in achieving the ultimate goal of
the Triple Aim (i.e. performance improvement in healthcare). Achievement
of the all of the elements of the Triple Aim Framework is dependent on the
availability of electronic information (Jarrett, 2016). In the U.S. environment,
many areas of health reform can be furthered and strengthened by focusing
on the Triple Aim and by the implementation and integration of information
technology.
“By providing greater insight to patients, providers, and policy makers into the appropriate application of interventions, and quality and costs
of care, these data offer the opportunity to accelerate progress on the six
dimensions of quality care” (as defined by the AHRQ—“safe, effective,
patient-centered, timely, efficient, and equitable”) (AHRQ, 2016).
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The information that electronic systems can generate provides a
high level of system performance value not otherwise attainable
in healthcare. This type of value focuses on improved data capture, data sharing, reporting, use of evidence-based medicine, and
improved communication by and between physicians, staff and
patients. Electronic, secure data provides value such as: improved
privacy and security, data sharing, data reporting, enhanced
communication.
HIMSS, 2017
In the HIMSS Value STEPSTM Framework, the domain of Electronic Secure
Data/Information is further detailed in three sub-domains:
◾◾ Secure data/information
◾◾ Communications
◾◾ Data sharing and reporting

Sub-Domain: Securing Information and Infrastructure
A significant proportion of healthcare stakeholders have embraced the digital
health revolution. PACS systems, hospital scheduling systems, laboratory systems, websites, EHRs, and health information exchange are just a few types
of systems that create, maintain, transmit, and/or receive electronic information. Securing electronic information is a complex endeavor, especially
since many of our information systems have to communicate with each
other. Some of these information systems, too, may have legacy operating
systems (e.g. DOS, Windows XP and others) and/or use legacy applications.
Additionally, many systems are exposed to the Internet (i.e. external facing).
Thus, search engines such as Shodan (www.shodan.io) or Censys (https://
censys.io) may be used as tools to discover exposed endpoints, anonymous
FTP servers and more. Many researchers and ethical hackers use resources
such as these for good purposes. However, tools which are meant for good
may also be used for malicious purposes (by those with malicious intent).
To stay ahead of threats, many healthcare organizations conduct regular risk assessments and penetration tests. According to the results of the
2018 HIMSS Cybersecurity Survey, 69.7% of respondents indicated that their
healthcare organization conducts risk assessments at least once a year, while
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57.1% claim their organization conducts penetration tests at least annually
(HIMSS Cybersecurity Survey, 2018).
Hackers are not the only types of actors threatening healthcare organizations. According to the same 2018 HIMSS Cybersecurity Survey, online scam
artists (e.g. phishing, spear phishing) and negligent insiders are the primary
types of threat actors challenging healthcare organizations. To combat these
threats, healthcare organizations use both “technical controls” and “human
controls” to help reduce cyber risk (Barnum, Gegick and Michael, 2015).
While patients universally want their data to be private and secure, they
seem to be receptive to the idea of sharing their personal data when it is
de-identified and used for clinical research. In a study of 800 Californians,
researchers reported in the Journal of the American Medical Informatics
Association, that “consumers are in favor of electronic data sharing but elements of transparency are important: individual control, who has access and
the purpose for use. Respondents were more likely to agree to share deidentified information for research than to share identified information for
healthcare” (Kim et al., 2015). De-identified health information is important
for the advancement of medicine and for the availability of evidence-base
medicine as well as for the management of the health of populations. Yet,
as the Institute of Medicine Roundtable on Value and Science Driven Health
Care rightly points out, the challenge is that “few places, however, have
comprehensive, longitudinal views about individuals. The inability to connect data that may include risk factors, medical history, and interventions in
a comprehensive way is a fundamental flaw in moving forward” (Institute of
Medicine Roundtable on Value and Science Driven Health Care, 2010).

Sub-Domain: Enhanced Communication
Communication between physicians and staff in the care of patients is critical in order to achieve care coordination and quality improvement; to reduce
inaccurate information sharing; and to reduce waste and redundancy in care
(e.g. duplicate testing). The EHR facilitates that communication by providing
immediate access to the patient’s clinical information in a secure environment without the geographical restraint of paper record locations (offices,
desks in physicians’ homes for evening work).
One of the critical areas or times in which access to complete and current information is important is during and immediately after transitions in
care. Typically, transitions are those times in which patients are transferred
between different units or services within a provider organization or from
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acute care to home or to another provider of services (e.g. rehabilitation
facilities, nursing home). Transitions also happen within provider organizations when, for example, there is a shift change among staff or the patient is
moved from one unit of care to another (e.g. ED to surgery to ICU). In each
of these instances, a new team of clinicians and support staff assumes the
care of the patient. The recent comprehensive history of the patient and his/
her ongoing clinical care are critical information for the new caregivers. The
case is strong for a focus on improved information transfer to achieve highquality care coordination during transitions. However,
one of the major barriers to coordinated and effective care transitions is poor communication between providers. Improving provider-to-provider communication can improve care transitions and
reduce readmissions. Health information technology (IT), such as
electronic health record (EHR) systems, can facilitate transitions in
patient care by improving provider communication.
AHRQ, 2012
At the start of this chapter, systems theory was discussed. Systems theory
offers insight into how to effectively bring together many, often disparate,
parties or sub-units to achieve a high performance organization. One of the
key structures for high performance in such organizations is communication. In healthcare, communication between and among physicians, staff,
and patients is critical. The EHR, when fully used, has proven over and
over again that it can help facilitate improved communication in this environment. Communication is enhanced in that it can happen more readily
than in a paper-based environment; it can occur in real-time; and it can be
complete. The caregivers can see the full record on the patient, and can
be alerted immediately to urgent needs. Their ability to impact care is not
reliant on their geographic location because with mobile devices they can
access records, get alerts and up to date data in real-time. They can intervene early when there is a clinical crisis rather than experiencing the delay
of waiting to get a paper record.
The EHR also supports communication through telemedicine bringing
the expertise of highly specialized practitioners to distant locations and to
patients who would otherwise not have access to medical advancements
and services they need. For example, an EHR mobile app allows patients to
securely connect to their records/data from any mobile device. This scenario
plays out for patients throughout the country.
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Sub-Domain: Data Sharing and Reporting
Electronic data collection has been made possible with the advent of the
widespread adoption of EHRs. That wealth of data is a powerful asset, but it
is at its richest if it is aggregated across the healthcare system and among the
providers of care in a region, throughout the state and ultimately the country
and globally. To achieve the value that this powerhouse represents means
that all those who are involved with that data must be willing to share the
data: patients, providers and payers. Glenn Steele, MD, phrases this cogently
when he writes that:
In order to harness the true potential and power of data and data
sharing, providers, payers, and purchasers must be willing to work
together to share cost and quality data across the entire health care
system – it is no longer acceptable for providers, payers, and purchasers to treat data as a proprietary asset. Patients routinely transition from one provider to another, receiving care and services from
different providers, health systems, and health plans. In too many
instances, health data does not follow the patient, creating gaps
in coverage and leading to fragmented, uncoordinated care that
diminishes quality and drives up costs.
Steele, 2016
When data does not follow the patient, the effect of this fosters the
endurance of a fragmented system, uncoordinated care, high costs and
lower quality. It also impedes clinical research and effectiveness in medical
training.
Dr. David Sackett (one of the “fathers of EBM”) and his colleagues define
EBM as “a systematic approach to clinical problem solving which allows the
integration of the best available research evidence with clinical expertise
and patient values” (Sacket et al., 2000). Data provides the primary input
(i.e. the substance, for EBM). As data and information are becoming easier
to collect and analyze, the potential is increasing exponentially for developing improved access to evidence-based decision-making at the bedside, for
achieving new advances in medicine and for improving the health of entire
populations.
According to a report from Stanford University, some estimates suggest
that the volume of clinical data is expanding by 48% annually.
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The sheer volume of health care data is growing at an astronomical
rate: 153 exabytes (one exabyte = one billion gigabytes) were produced
in 2013 and an estimated 2,314 exabytes will be produced in 2020,
translating to an overall rate of increase at least 48 percent annually.
Stanford Medicine, 2017
The opportunity to collect and maintain this data is in information technology and the ability to perform analysis of it through the continuing development of data science is expanding. Yet it faces continuing issues related
to the need for technological development of more deeply and widely integrated information technology and to the cultural and strategic readiness of
providers, payers and patients to share data.
According to a report published by RAND in 2017, overcoming some of
the challenges to improved value capture in healthcare can further the availability and use of EBM by supporting, for example:
◾◾ New types of research and innovation associated with access to wider
scale, more diverse and more stratified data;
◾◾ Operational efficiencies in clinical trials due to more precise recruitment, retention and site-selection strategies;
◾◾ Improved drug safety through more complete drug safety profiles over
time and more comprehensive assessments of possible adverse events;
◾◾ Enhanced, data-enabled public health prevention and promotion as a result
of more comprehensive data on risk factors, from a wide range of sources;
◾◾ Improved quality of healthcare (e.g. better diagnostic capabilities and
more personalized clinical decision-making) as a result of improved
markers, screening algorithms and predicative analytics; and
◾◾ Efficiency gains in care delivery through new prospects for dataenabled self-care and remote-care, when circumstances are appropriate
(Ghiga et al., 2017).

Summary
In the function of organizational systems, data is an empowering force for
improvement. It informs strategic decision-making and serves as the substantive focus of communication at all levels. Communication is essential for
organizational systems to function, and this is particularly so for healthcare
organizations.
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Healthcare is in a transformational process. This process is evident in
the trends toward a population focus and value-based care. Patients are
viewed as being at the center of care, the relationship between practitioners
and patients is changing and technology is evolving to further empower
patients toward being proactive in their health and healthcare. All of this,
and more, are evident in the growing demands for performance improvement, particularly in the clinical delivery of care. The re-shaping of healthcare is made possible because of the growing depth and breadth of data
that is emerging through the use of the EHR. As was so cogently stated in
the Stanford 2017 report: “Behind these trends is one fundamental force
driving health care transformation: the power of data” (Stanford Medicine,
2017).
The value of the EHR as the foundational tool to make change possible
is confirmed in the way in which it enables the collection, aggregation and
analysis of health data from a wide array of sources. Long held principles
of systems theory call for the unification and organization of disparate
sub-units in an organization, all of which combine to make the organization as unified and effective whole. Healthcare organizations and their
complexity have the opportunity for greater operational and clinical performance improvement with the availability of real-time and in-depth data for
decision-making.

Discussion Questions
1. What is systems theory and what is the relationship of digital technology in the application of systems theory in healthcare?
2. How is the availability of the EHR of benefit to the patient?
3. What entities have an interest in healthcare data and how does the EHR
help to meet their needs?
4. How does digital technology assist in ensuring the security of patient
information?
CASE FOR DISCUSSION: UT SOUTHWESTERN
MEDICAL CENTER
The story of UTSW is one of tremendous growth and progress. As early
adopters of healthcare technology, UT Southwestern has embraced the
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benefits that automation and data analytics bring to clinical medicine,
always keeping their goal of improved patient outcomes front-of-mind.
Access to vast amounts of clean interoperable data enables fast and
reliable data-driven decision-making for UTSW. This framework allows
data interoperability across multiple systems throughout the enterprise. The data is easily digested using Microsoft Power BI dashboards
or other analytic tools. Through conformed dimensions and multiple
fact tables, users can easily analyze data for immediate answers. This
framework will allow UTSW to save approximately $2 million dollars
annually.
Source: HIMSS, 2018: UT Southwestern: Davies Enterprise Award.
DISCUSSION QUESTIONS
In this brief case, UTSW describes the advanced use of data analytics to
improve clinical outcomes. How did their digital technology support the
organization in working toward their goal? What are the data characteristics that are important to improved medical decision-making? How does
the improved automation drive monetary savings?
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Chapter 6

Patient Engagement and
Population Management
Kendall Cortelyou-Ward and Kathryn Thompson

Learning Objectives
◾◾ Describe the importance of population health management.
◾◾ Identify the role of information technology in population health
management.
◾◾ Articulate the value of activated and engaged patients.
◾◾ Describe how health information technology can improve patient
engagement.

Definitions
◾◾ Population health: The health outcomes of a group of individuals,
including the distribution of such outcomes within the group.
◾◾ Patient engagement: A concept and strategy that involves the tools and
actions taken by patients to manage their own health.

Introduction
This chapter addresses two key strategies (or sub-domains in the vernacular
of the HIMSS Value STEPSTM Framework) in the national effort to improve
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value delivered by healthcare institutions in return for the commitment of
funding and other resources that is made to them. The two key strategies are:
1. Improvement in population health: As defined above, population
health relates to the health of groups of individuals. In order to achieve
improvement, information is needed about the population’s aggregate
status, which transcends the health status of one individual, but must
address each of the individuals in the group. For example, if lowering
the rate of diabetes in the population is a specific population health
goal, then it is important to improve the diabetic health of as many
individuals in the group as possible. Both individual and aggregate
measures of performance must be targeted.
2. Improvement in patient engagement: In the current environment, population health measures and goals are focused primarily on chronic and preventable conditions. In each of these, patient engagement is a key part of
achieving improvement. Patients must be informed and willing to actively
participate in their care, e.g. to take their medicines, get screenings when
scheduled, and actively comply with diet and exercise routines.

Sub-Domain: Improvement in Population Health
The concept of population health has gained a lot of attention in recent
years and refers to “the health outcomes of a group of individuals, including
the distribution of such outcomes within the group” (Kindig and Stoddart,
2003). Often these populations are defined by geographic region. However,
rather than just countries or states, a population can also be other defined
groups such as ethnic groups, university students, the elderly, employees or
those with certain health conditions such as diabetes.
Population health is made up of three distinct components: health outcomes, health determinants and policies that prompt interventions. Social
determinants of health (SDOH) include healthcare access, individual behavior, environment and genetics. SDOH directly affect health outcomes and
vice-versa. Furthermore, health outcomes are sub-divided into two components—means and disparities. Means of health outcomes, such as age at
death or quality of life, are often directly related and impacted by disparities
in race or ethnicity, socioeconomic status, geographic location and gender.
Within an organization or health system, population health is often
addressed by utilizing population health management (PHM) approaches,
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concepts and programs. PHM can be best defined as a process that uses
“big data” and the derived analytics to describe specific populations, assess
risks, deliver targeted care and report on the health outcomes. The discipline of PHM aggregates patient data and information across a plethora of
HIT platforms and interfaces. More importantly, PHM provides the actions in
which providers can improve an organization’s clinical and financial outcomes. Simply put, the goal of PHM is to improve the health of a group of
individuals at the lowest possible cost.

What Drives Costs?
The United States spends more on healthcare than any other developed
nation and many factors, not just one, contribute to the increasing healthcare
costs in the country. Compared to similar established nations, the United
States devotes nearly 20% of gross domestic product on healthcare spending.
Past and current research supports that improving population health initiatives will have a direct impact on the rising costs. In order to achieve this
goal of financial control, it is essential to focus on key components on which
population health and PHM have direct effect. Key areas of cost reduction
include focusing on preventative care, decreasing readmission rates, and
reducing emergency room utilization. This also includes a significant emphasis on the management of chronic diseases, immunizations, screenings and
patient education.

Why Is Population Health Important?
Population health is important because it focuses on the health of everyday
individuals and the groups to which they belong. The main priority of population health is to reduce health inequities and health disparities among the
different population groups that exist. These inequities can be due to many
SDOH incorporating all factors that populations are born into, live and work
in. SDOH includes social, environmental, cultural and physical factors and
affect how individuals function, their quality of life, their health outcomes
and risks.
Moreover, population health can help reduce the frequency of health
emergencies and costly healthcare episodes associated with emergency
department visits and inpatient stays. Economically, an investment in population health programs and efficient PHM tools can positively affect outcomes
within a community or area.
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What Is the Role of Information Technology in Population Health?
In the current health environment, providers and various payers continue to
develop, evaluate and adopt new ways to manage population health. Often,
these new strategies leverage the advancement in information technology to
achieve the wanted scale, quality and efficiency needed to affect population
health in significant areas. HIT has the ability to revolutionize the way that
population health is managed and provides tools for providers, patients and
researchers (Dowding, 2016).
HIT offers new, more efficient ways for providers to monitor, intervene
and interact with their patients. HIT involves the collection of patient data
from a variety of sources, analysis of patient data, the assessment of risk
and evidence for action in order to improve health and financial outcomes.
With respect to the patient, HIT provides additional resources for patients to
better manage and participate in their own healthcare. If executed properly,
HIT increases the likelihood for PHM programs and strategies to promote
overall better health and reduces the need for costly interventions (Diamond,
Mostashari and Shirky 2009).

HIT Tools to Support Population Health
◾◾ EHRs and patient registries:
		 Data-driven PHM tools are essential in advancing information technology for improved population health. EHR and patient registries help
providers identify patients, patient risk factors, earmark interventions
for individuals or communities, access and manage key patient data and
establish continuity of care. With the availability of patient information
through EHRs and registries, providers and organizations are able to
respond to existing and developing gaps in quality of care.
		 EHRs represent a single patient record that is a comprehensive collection of clinical and administrative data. Registries are collections of
information about a group of patients who share similar medical conditions or who have had similar experiences. On the patient level, both
EHRs and patient registries use clinical information; however, registries
in particular are population focused. They are frequently defined by a
disease or exposure and are designed to provide outcome projections
before information can be fully collected and assessed (Gliklich et al.,
2014). By interfacing both platforms, it allows data and patient information to concentrate in one area, data visualization is optimized, metrics
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are highlighted and decision-making surrounding population health is
streamlined.
◾◾ Health information exchange
		 Patient data is often constructed using diverse medical terminology
and stored in multiple formats; adding to the complexity and costly
nature of the digital process. Recent healthcare legislation and actions
support the adoption of Health information exchanges (HIE) in order to
correct the fragmentation of patient health information (Vest and Gamm,
2010). HIEs are HIT tools that allow secure sharing of clinical information with numerous providers and the patient. HIEs have been shown
to increase healthcare efficiency, quality of care and healthcare reporting, and improve communication of clinical information between all
stakeholders (Shapiro et al., 2011). Key stakeholders that benefit from the
exchange of personal information in HIEs other than the patient and provider include physician organizations, health insurance plans and ACOs.
		 Currently, two types of HIEs exist: public and private. Public HIE,
also referred to as community exchanges, are open to, supported by
and facilitated by the communities in which they operate. Alternatively,
private HIEs are managed by a single healthcare entity or integrated
delivery network (Lento, 2013). Although both are effective models, private HIEs offer better data control and are often more cost effective.
◾◾ Patient portals
		 As population health moves to the forefront, healthcare providers are
increasingly recognizing that engaging patients is essential to providing
quality, cost effective care. One way to achieve high levels of patient
engagement is through the adoption of patient portals. Patient portals
are secure access websites in which a patient can access their own
personal health information. In addition to increasing the efficiency
and productivity of health administration, patient portals can provide
a platform for patients to participate in their own health decisions and
provide customization for preventative care based on the individual
patients’ risk factors (Price-Haywood et al., 2017).
		 Particularly when combined with EHR, patient portals have the ability to improve quality of health and ease access to healthcare amenities.
Portals can offer components such as provider centric messaging, provider
alerts, timely access to labs and test results and access for family members
or healthcare givers. Furthermore, patients have the increased potential
to communicate with their health providers, access their own medical
records, schedule follow-up appointments, access-billing information and
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manage prescription refills. All features of patient portals have the potential
to increase responsiveness to patient needs, quality of care for the patient,
affect chronic disease management and address population disparities.
◾◾ Telehealth/telemedicine
		 Telecommunication technologies enable delivery of healthcare to
patients located in rural and inaccessible locations. Telehealth and telemedicine are clear solutions to address the challenges of geographic location
and scarcity of resources while simultaneously helping providers manage
health outcomes. Telemedicine is defined as the provision of healthcare
services, information and education over a long distance. Telehealth, which
encompasses telemedicine, refers to the interaction or communication
between patient and health provider (Maheu, Whitten and Allen 2002).
		 Telehealth equipment can be used to monitor health statistics such
as blood pressure, pulse and temperature from a distance. Data collected can be used by physicians to gain a more accurate description of
disease status over a prolonged period of time and also use that data
to make better decisions regarding the patient’s care. Telehealth can
increase access to care by reducing travel time for patients, bridging
gaps in healthcare by offering access to specialty providers and engaging patients through outreach and pre-office visit planning (Stowe and
Harding, 2010). Goals also include the ability for patients to self-manage
their own care, reduce admission rates and reduce costs in the long run.

Advanced Population Analytics
Analytic applications are used in HIT to better manage a population of patients
by providing a single, integrated view of regulatory, performance and composite health measures. Analytic platforms have the capability to not only measure
and benchmark performance, but also the applications have the ability to pinpoint statistical outliers and address issues that might drive up cost. Measures
tracked and recorded by a healthcare organization can include reports and statistics for disease management, preventative care and medication management.
Additional features of advanced population analytics include:
◾◾ Stratifying patient populations according to disease type, treatment, risk
and outcomes.
◾◾ Monitor metrics in real-time and compare across national benchmarks.
◾◾ Enact interventions from within the application that align with patient
care plans.
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Sub-Domain: Improved Patient Engagement
What Is an Engaged Patient? Why Is
Patient Engagement Important?
Patient engagement is a concept and strategy that involves the tools and
actions taken by patients to manage their own health. The strategy integrates
the knowledge, ability and the willingness for that patient to participate in
their own health decisions. Engaged patients are educated, enabled and
proactive about their health. They regularly ask questions and communicate
what they feel is important to their providers. Increasingly, communities and
the patient’s family also play a significant role.
The goals of patient engagement are to improve health outcomes,
promote healthy behaviors and reduce the cost of health services overall.
Increasingly, engagement is achieved using health self-management tools
and services such as patient portals and HIEs. Through these HIT tools,
patients are able to have access to their own medical records and lab
tests, providing transparency and enabling them to make well informed
choices.

Patient Activation Measure
Rather than being tied to specific patient behaviors, patient activation reflects
the attitude and approach to self-management of one’s own healthcare.
Patient activation, or the level in which a patient is involved in their own
healthcare, is a broad, general and quantifiable concept that is defined by
the patient activation measure (PAM). PAM is a 100-point quantifiable scale
consisting of 22 survey components organized under four categories of
patient activation: (1) believing the patient role in activation is important, (2)
having the confidence and knowledge necessary to take action, (3) actually taking action to maintain and improve one’s health and (4) staying the
course even under stress (Hibbard et al., 2004).
PAM is used to determine the activation level, or level of engagement for
a patient before and after health interventions. Often, PAM can be used by
providers and organizations to improve patient outcomes in the long run,
reduce costs and evaluate patient engagement programs. Research shows
that patients at a higher level of activation experience fewer episodes of
emergency care and more often disengage in unhealthy behaviors, such as
smoking and overeating (Hibbard et al., 2013). From a physician standpoint,
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high patient activation can help shape healthcare agendas and better explore
options that are optimal for the patient.

How Health Information Technology Impacts
Population Health and Patient Engagement—
Results from the STEPSTM Database
Population Health
The HIMSS STEPSTM Database clearly shows the impact that HIT has on
improving the health of the population. Specifically, improvements in prevention was cited over 500 times in cases reviewed by the HIMSS team.

Managing Chronic Conditions
As of 2012, about half of all adults in America had one or more chronic
health conditions, and two of the most common chronic diseases, heart
disease and cancer, accounted for nearly 46% of all deaths in 2014. As of
2015, 68% of adults over the age of 65 had at least two chronic conditions.
Treating individuals with these conditions accounts for most of the U.S.
healthcare costs (CDC.gov).
Increasingly, providers are using HIT to help patients manage these
chronic conditions. The STEPSTM Database contains over 150 values statements related to improving the management of chronic conditions and
offers examples of how EHRs, telehealth, and m-Health can improve control of blood pressure, diabetes, COPD, HIV and other illnesses. Control
of hypertension is a consistent theme in the database, where case studies indicate that the EHR serves as a prompt to providers to follow-up on
blood pressure, offers patient education materials and support medication
adherence.

Preventative Care
Central to the mission of population health is a focus on preventative
care and applying interventions when appropriate. The STEPSTM Database
includes over 350 value statements related to improving preventative care,
demonstrating the impact that HIT can have on the health of the population including decreasing obesity, increasing immunizations and screenings,
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improving smoking cessation and other general preventative care activities. Most notably, giving healthcare organizations the ability to analyze the
patient population, identify high-risk patients and intervene with appropriate
preventative care is a common theme.

Patient Engagement
Engaging patients using HIT is a common theme in the HIMSS STEPSTM
Database, cited almost 800 times in the cases reviewed. Most often cited
are improvements in patient education, patient engagement and use of the
patient portal.

Patient Education
The importance of patient education and ensuring that patients have access
to educational materials was brought to the forefront when the Meaningful
Use 2 guidelines made patient-specific educational materials a core menu
item. To meet the Meaningful Use objective providers must “use certified
EHR technology to identify patient-specific resources and provide those
resources to the patient.” The STEPSTM Database captured 244 instances of
health information technology improving patient education and improving the distribution of educational materials. Specifically, the ability of HIT
enabled patient education materials allow the provider to customize for specific patient needs. Examples from STEPSTM Framework include interactive
educational materials, including those that vary based of reading level and
language.

Discussion Questions
1. Often, the definition of population health and public health are used
interchangeably. However, the definitions and meanings are different.
What is the main difference between population and public health?
2. Using your definitions from question 1, who are the drivers and stakeholders behind each: population health and public health? List examples
of how the stakeholders accomplish population health initiatives and
public health programs.
3. Populations and characteristics of populations vary across demographics
and geographic regions. For each population, health and the definition
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of health changes. What would be your definition of health that could
apply to all populations?
4. What are some of the key determinants and factors that contribute to
the increase or decrease in health for different populations?
5. Federal and state policies dictate what happens around health in the
United States. What recent policies, enacted by either government,
might affect population health in your area? Do these policies positively
or negatively affect these populations?
CASES FOR DISCUSSION
CASE #6.1: KRESSLY PEDIATRICS
Dr. Kressly came to the Doylestown, PA area in 1990 and joined a local
practice. After learning about the area, she created Kressly Pediatrics, a
smaller, more personalized environment where she could really get to
know her patients and families. As a start, her practice decided to expand
the use of their EHR.
Kressly Pediatrics recognized the importance of closely adhering to
the American Academy of Pediatrics “Recommendations for preventive
pediatric healthcare,” and decided to use them as a framework for maximizing patient outcomes through an internal initiative to improve wellness visit rates. In order to achieve this, the organization set internal goals
to transition from reactive to proactive PHM internally.
Kressly realized that not all children in their practice were receiving
wellness visits at the periodic times outlined for optimum care. Kressly
leveraged existing core HIT functionality in their EHR to flag patients
who were overdue for well visits. As a result, wellness visit rates rose
from 66% in 2013 to 93% in 2016.
Source: HIMSS, 2017a: Kressly Pediatrics: Davies Ambulatory Award.
DISCUSSION QUESTIONS
The above short case describes how one doctor used her digital technology to improve the health of the population in her service area. What
challenges do you think she might have had in doing this? When the
practice transitioned from “reactive to proactive population management,” what exactly were they doing? What tactics might a practice use to
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achieve this transition? How would digital health technologies help in the
process? How would Dr. Kressly integrate or interact with public health
agencies in her population health efforts?
CASE #6.2: NORTHERN OHIO MEDICAL SPECIALISTS
By improving quality metrics, Northern Ohio Medical Specialists (NOMS)
Healthcare has observed a significant impact on health outcomes. In
2016, the organization’s healthcare bacterial pneumonia hospital rate
decreased to 6.46%, down from 14.62% in 2013. This rate is below all
of ACO’s and FFS’s Medicare patients. As a result of these efforts, NOMS
improved their pneumonia vaccination rates from 33% in 2013 to their
current rate of 83%.
Source: HIMSS, 2017b: Northern Ohio Medical Specialists (NOMS): Davies
Ambulatory Award.
DISCUSSION QUESTIONS
Northern Ohio Medical Specialists improved their health outcomes
through the use of their EHR. These achievements occur through both
the use of digital technologies and through human effort. Explain the
human side of the improvements they achieved both in the hospital and
outside the hospital (i.e. who was likely involved and what did they have
to do to make the positive change?). With a bit of research, find out what
the bacterial pneumonia hospital rate is among ACO and FFS’s Medicare
patients.
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Chapter 7

Savings
Lorren Pettit

Learning Objectives
◾◾ Explain why Savings is an important domain in the STEPSTM model.
◾◾ Identify at least one reason why there is a debate about the positive
financial impact of HIT in healthcare organizations.
◾◾ Describe the sub-values of the Savings domain.

Definitions
◾◾ Efficiency: A level of performance that describes a process that uses
the lowest amount of inputs to create the greatest amount of outputs
(Investopedia, Efficiency, n.d.).
◾◾ Operational efficiency: Non-financial savings realized from the elimination of waste through HIT enhanced workflow processes.
◾◾ Productivity: An economic measure of output per unit of input
(Investopedia, Productivity, n.d.).
◾◾ Return on investment (ROI): A calculation used to determine whether a
proposed investment is wise and how well it will repay the investor. It
is calculated as the ratio of the amount gained (taken as positive) or lost
(taken as negative), relative to the basis.
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Foundational Elements
The fifth and final STEPSTM domain, Savings, is the domain many leaders
tend to first mention when discussing the benefits of HIT. Understandable,
as this domain directly addresses the financial impact of HIT.
Admittedly, HIT implementation is an expensive endeavor for any
healthcare organization, as it involves a number of upfront (e.g. physical hardware and/or software, staff expenses for setup, training, etc.)
and ongoing expenses (e.g. IT support, system updates, etc.). For many
organizations, especially smaller medical practices or nursing homes with
lower cash flow, cost alone prohibits the ability to properly implement
and maintain a HIT system. Layered on top of the expense of the system,
is a priority placed on financial performance in the healthcare sector. For
example, “financial improvement challenges” once again topped the list
of CEO concerns in the 2016 American College of Healthcare Executives’
annual survey of top issues confronting hospital. (American College of
Healthcare Executives, 2017). Given the aforementioned factors, the inherent interest in demonstrated financial benefits associated with savings is
not surprising.
Addressing the financial impacts of HIT is an area within which CIOs
must be comfortable, especially if the CIO desires to be aligned with the
strategic priorities of his/her C-suite peers. IT leaders are key players in the
cost improvement conversation through their stewardship of organizationwide IT expenditures and enabling cost savings initiatives to produce real
savings.
Yet championing the benefit of HIT can be a losing argument if defined
solely in terms of financial measures. Despite the financial savings promise of HIT, demonstrating the financial impact of HIT has not been a “slam
dunk” exercise. Indeed, there has long been a debate about HIT’s financial
effects, both on individual providers and payers at the microeconomic level
and on the U.S. healthcare system at the macroeconomic level (Sidorov,
2006; Congressional Budget Office, 2008). Much of this debate stems from
the complicated nature of accounting for the financial impact of HIT. There
are a myriad of intervening variables that need to be taken into consideration when assessing the causation linkage between a technological intervention and financial performance (e.g. user proficiency with the technology;
etc.). This may explain in part why there is a limited number of articles on
this topic, especially ones with strong study designs and financial analyses
(Chaudhry et al., 2006; Goldzweig et al., 2009).
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Another explanation as to why debates swirl around the financial
benefits of HIT concerns the time horizon over which financial impacts
are measured. Understandably, healthcare leaders are looking to realize
the promise that HIT can deliver as soon as possible. Yet evidence suggests there is a lag time before organizations are in a position to benefit
financially from their HIT investments. For example, researchers in one
study found that HIT is initially associated with a 25%–33% decline in
worker productivity during the initial implementation phases of the EMR
(Bhargava and Mishra, 2014). As these declines translate into financial performance in a multiplicity of ways, it is not unreasonable to conclude financial assessments of HIT conducted shortly after the system is implemented,
are less than impressive.
Despite the challenges in demonstrating the financial savings gained from
HIT, it is not a conversation HIT leaders need to shun. Evidence does exist
that HIT yields clear financial and operational savings for healthcare organizations. Accordingly, the HIMSS Value STEPSTM Savings domain is composed
of the following two sub-domains;
◾◾ Non-financial measures (Operational efficiencies) and
◾◾ Financial measures (Cost savings)

Operational Efficiency
The operational efficiency refers to resource (e.g. time saved) savings realized from the elimination of waste through HIT enhanced workflow processes. The savings directly measured in this sub-domain are not discussed
in financial terms, but are critical measures nonetheless in the calculation of
the financial impact of HIT.
To fully appreciate the concept of Savings as used in the context of operational efficiency it is essential to clearly differentiate the terms productivity
and efficiency. While these words tend to be used interchangeably in modern discourse, there is a notable technical difference. Productivity is an economic measure of output per unit of input (Investopedia, Productivity, n.d.).
Inputs typically include labor and capital, while output measures vary by
the item produced. Outputs in healthcare delivery are most often discussed
in terms of revenues but can include clinical quality measures. Productivity
is a non-comparative measure, meaning the measure exclusively refers to a
singular input-output operational process.
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Efficiency on the other hand involves the comparison of multiple inputoutput operational processes (productions). Efficiency only occurs when one
operational process is compared to another operational process and one of
the following conditions exist:
◾◾ one is found to use proportionately fewer inputs to create the same proportionate number of outputs;
◾◾ one is found to use proportionately the same number of inputs but creates proportionately more outputs;
◾◾ both use the same proportionate number of inputs to create the same
proportionate number of outputs.
The technical term used to refer to the difference between an efficient
operational process and a less efficient process, is waste. It is the imperative of operational leaders in any organization to ensure their operations are
as efficient as possible by eliminating identifiable waste in work processes.
The Savings realized from operational efficiencies reflects the avoidance of
non-financial and financial operational waste through HIT enhanced work
processes.
With this understanding, there are a myriad of instances where HIT
systems can eliminate non-financial operational waste. This is perhaps most
easily evidenced in the use of voice-recognition systems to replace transcription services.
CASE #7.1: CHILDREN’S NATIONAL HEALTH SYSTEM
To illustrate, one health system in the mid-Atlantic region of the U.S.
documented its operational efficiency savings in a HIMSS Davies Award
submission (Children's National Health System). As a large specialty hospital processing approximately 250,000 transcriptions annually, hospital
leaders recognized several concerns related to their paper-based clinical
documentation process:
◾◾ Dictated specialist notes were not available to view for 24 hours or
more raising significant patient safety concerns.
◾◾ Transcription process averaged 10 hours.
◾◾ Once available, there was limited access to medical records for providers and families.
◾◾ Transcription costs exceeded $1.6 million annually.
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These findings led the leaders to conclude their workflow was inefficient, costly and a barrier to optimal care.
To address these concerns, the organization elected to implement
an ambulatory EHR and voice-recognition system for the 450 Clinical
Specialists working in their clinics. The solution they settled on immediately affected the efficiency of the workflow process as the number
of steps to produce a clinical note reduced from 19 steps to 6 steps.
Operational efficiency was also released when analyzing the organization’s average transcription processing time. Over a two-year period, the
organization reduced transcription volume by 93.4%, resulting in the
average transcription processing time reduced by 100% (from 10.4 hours
to 0 hours).
Source: HIMSS, 2017: Children’s National Health System: Davies Enterprise
Award.

Cost Savings
The use of HIT has long been championed as having tremendous potential to improve the operational efficiency and cost-effectiveness of healthcare systems. The realization of these benefits is especially important
in the context of continued increases in healthcare costs and pervasive
waste due to inefficient processes. When used effectively, HIT can enable
providers to realize financial savings as a result of operational efficiencies. As operational activities are always associated with some type of
operational expense, the reduction of operational waste should naturally
be equated with some type of financial savings. Evidence in one study
found that healthcare organizations most commonly experienced cost
savings in pharmaceuticals and general acute or emergent care costs
(Low et al., 2013).
Leveraging the case study detailed in the previous section helps demonstrate the association between operational efficiencies and cost savings. By
using a voice-recognition system to reduce the annual volume of clinical
notes requiring transcription from 250,000 to 19,000 notes over a two-year
period, the organization reducing its annual transcription expense from over
$1.6 million to $105,000. This represents a 93.4% reduction in transcription
processing time and the avoidance of approximately $1.6 million in expenses
(cost savings).
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Return on Investment (ROI)
Frequently discussions around the cost savings of digital health technologies ultimately land on the discussion of ROI. ROI is a common business
metric used to quantify the benefit (or loss) an investor receives in relation
to a particular investment cost. Often expressed as net return (e.g. income)
divided by the original cost of the investment, the higher the ROI ratio, the
greater the benefit earned. ROI is one of the most used profitability ratios
because of the array of financial variables that can be included in the calculus. That said, a significant downside of the ROI calculation is that it is
an exclusively financial measure. As such, ROI calculations fail to describe
the intangible benefits of an intervention. Whereas in other sectors there is
a clear causal linkage between investment costs and income derived from
the use of the technology, it is arguably a much more complicated calculus
in healthcare. In digital health, the measures of return can be disguised in
ambiguous qualitative health outcome terms like “patient activation,” “behavior change” and “value-based pricing.” Understandable, as qualitative and
health outcome improvements are core to the healthcare provider’s business.
Leaders therefore need to address what role these technology “rippleeffect” factors could/should play in an ROI calculation. If they do attempt to
bring qualitative and health outcomes into the ROI formula, they are then
challenged to take a multidimensional concept like health outcomes, quantify it into a metric and then somehow attribute fiscal value to the “resulting variable.” This approach is obviously fraught with challenges as there
may be little consensus in what dimensions to include in a measure and
what fiscal value can be assigned to the measure of interest. While there
are a myriad of ROI models allowing investors to select an approach that
best suits their goals, the variability in models presents a challenge for those
whose ROI goals vary from the audiences to whom they are presenting.
When using ROI to compare investments, it is important to use the same
inputs to get an accurate comparison.
Despite the challenges to ROI calculations, there is still an appetite
(need) for health leaders to use financial measures to quantify the return
benefit from their HIT investments. The demand for ROI calculations has
accelerated with the shift to value-based care, as providers need even
more metrics to support system-wide efforts to improve quality, lower costs
and enhance the patient experience. While there is no one universally
agreed upon approach for quantifying digital health returns, models surrounding investment expenses do exist. Models, like those offered through
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organizations like HIMSS, provide an array of investment and expense
categories that HIT leaders can use as a basis to guide the creation of their
own ROI profile.
EXHIBIT #7.1: HIMSS IT ROI MODEL
Presented as an Excel document, the HIMSS IT ROI Model provides users
with an array of costs typically associated with HIT acquisition/implementation. Grouped into four major expense categories, the spreadsheet
allows users to add, subtract and modify specific expenses as deemed
appropriate to their particular situation. The following reflect the various
“hard costs” included in the HIMSS ROI calculator:
◾◾ Implementation capital
– Software licenses
– Hardware
◾◾ Development
– Labor—internal
– Labor—consultants
– Labor—travel
◾◾ Implementation expenses
– Labor—internal
– Labor—consultants
– Change management
– Training—IT
– Training—users
– Travel
– Miscellaneous
– Vendor training
◾◾ Annual reoccurring costs
– Labor—new positions
– Software maintenance
– Server maintenance
– Administration/support
Source: HIMSS, 2007: Template for HIMSS IT ROI model.
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Determining ROI for HIT systems is a daunting task for any organization. Many of the investments dedicated to the system as well as the benefits
derived from these technologies are notoriously difficult to measure. The
measures included in the HIMSS IT ROI model above provide a basis from
which organizations can start their ROI calculation journey. In general, casting a broader net to encompass both hard dollar and soft metrics, such as
care coordination and quality, will allow an organization to achieve a more
complete ROI measurement that best meets its needs.

Summary
The STEPSTM Savings domain is a critical domain of the model as the
evidence in this area considers the financial impact of HIT. The Savings
domain does not exclusively deal with financial measures though as the subdomains bifurcate in direct financial saving evidence (cost savings) and indirect savings (operational efficiencies). Cost savings are most often preceded
by operational efficiencies.
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Chapter 8

Inter-Relationships of the
Domains in the STEPSTM
Value Framework
Lorren Pettit

Introduction
Up to this point in time, the presentation of the STEPSTM domains in this
textbook suggest the benefits of HIT are fairly easy to catalogue. This simplistic treatment of the subject is understandable given the introductory purpose of the previous chapters. Yet there is a complexity to the categorization
of beneficial evidence in the STEPSTM Framework that should be acknowledged. This chapter explores the challenges of the model and considerations
users should have when using the framework to articulate the value of HIT.

Learning Objectives
◾◾ Identify the potential challenges IT professionals may encounter when
leveraging the STEPSTM model to catalogue the benefits of HIT.
◾◾ Explain the difference between a health IT feature and a HIT benefit.
◾◾ Demonstrate how to use the feature-benefit matrix to associate HIT
benefits with a HIT feature.
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◾◾ Detail how evidence in the “T,” “E” and “P” domains of the STEPSTM
Framework more directly reflect the causal linkages between HIT interventions and outcomes, than the evidence included in the Satisfaction
and Savings domains.

Features and Benefits
Perhaps one of the most significant challenges in using the STEPSTM
Framework is to differentiate “HIT features” from “HIT benefits.” While the
two concepts are related, the distinction is critical in ensuring the use of the
appropriate evidence to advance the value narrative of HIT. Unfortunately,
the distinction between the two ideas is often blurred and people are unsuccessful in their attempts to articulate the value of a HIT initiative when using
features as evidence for value.
The “feature versus benefit” problem is not unique to HIT. This situation
is a common issue many marketing professionals encounter when working
with a product. Before addressing why people sometimes substitute HIT
features for HIT benefits, it is essential to establish the difference between
these terms.
Product/health IT features refer to functional characteristics of a product. When focusing on a product feature, marketers highlight something
the product has or is, albeit a fundamental function of the product or the
product’s “shiny bells and whistles.” In the consumer-world, product features
include such things as razors with five-blade heads, power drills with interchangeable bits, or refrigerators that make crushed ice. In HIT, product features reflect things such as a single sign-on capability to access an enterprise
system, real-time patient monitoring displays or even the mere electronic
capturing and storage of patient data in an EHR system.
Product benefits, on the other hand, focus on the outcomes or results
users will (hopefully) experience by using the product or service. A robust
benefit description refers to a problem faced by consumers and provides an
explanation as to why prospective customers become actual customers. To
illustrate, a five-blade razor functions to remove as many whisker stubbles as
possible, more than one can achieve using a razor with less than five blades.
The benefit to the user of a five-blade razor versus a one-blade razor then
is “smoother skin.” In a similar fashion, a single sign-on enterprise system
exists to overcome the inefficiencies and inconveniences of managing multiple logins and passwords when working within an enterprise system. The
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HIT benefits of a single sign-on system might include enhanced user satisfaction with the enterprise system or improved user efficiency.
There may be a multiplicity of reasons why people use features over
benefits when discussing the value of a product. One explanation involves
“assumed intuitiveness.” IT professionals like marketers spend a great deal
of time “in the weeds” examining common problems experienced by their
target audiences. Immersed as they are in addressing why a product’s feature will make the ideal customer’s life better, IT professionals and marketers occasionally assume consumers will automatically make the same logical
connections between product features and product benefits as they have
already made. The reality is product benefits may not be immediately obvious to some laypeople, and assuming the intuitiveness of the connection
may be counterproductive to one’s messaging efforts.
Another common misstep marketers and IT professionals make is equating the time and effort that went into developing a new feature, with its
value to consumers. Product representatives tend to highly value product
features that are “progressive” in the marketplace or reflect a significant
investment by product developers. As harsh as it may sound though, consumers generally do not care how many late nights a vendor’s engineering
team stayed up to get a product to market. Their primary interests are to
satisfy their personal needs and wants. The projection of valued personal
interests onto end users, such as innovative features, may not necessarily
support one’s efforts to demonstrate the value of a HIT initiative.
Communication professionals need and use both features and benefits in
persuading their intended audiences. This mixture of features and benefits is
evident in the STEPSTM model. The domains of the STEPSTM Framework for
example, arguably reflect both features of HIT (Treatment/Clinical; Electronic
Secure Data; Patient Engagement/Population Management) and benefits of
HIT (Satisfaction; Savings). Though the STEPSTM domains reflect both HIT
features (e.g. electronic data) and benefits (e.g. savings), the intent of the
framework is to focus on the beneficial evidence of HIT.
To help users of the STEPSTM Framework appropriately differentiate health
IT features from health IT, users can employ a tool marketers frequently
employ in their marketing communications efforts: the feature-benefit
matrix. Formatted as a grid with one column for features and several more
columns for benefits (Figure 8.1), the feature-benefit matrix helps marketers
ensure their messaging is consistent and relevant.
To use this tool, IT leaders list the features of a HIT product in the far-left
hand column and then use the adjacent columns (“Benefit A,” “Benefit B”
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Feature

Benefit A

Benefit B

Benefit C

1.
2.
3.
4.
5.

Figure 8.1

The Feature-Benefit Matrix.

and “Benefit C” or as many as needed) to list the associated benefits. Using
this format of feature-benefit matrix can help one quickly and easily identify
each of the unique benefits offered by a HIT product. This, in turn, can help
users map each benefit identified to the appropriate STEPSTM pillar.
One feature/multiple benefits. The feature-benefit matrix exercise helps
underscore a significant aspect of the STEPSTM Framework that arguably
adds to the complexity of the model; HIT features and benefits are not
mutually exclusive ideas. It is very possible for a singular HIT feature to be
associated with multiple HIT benefits. To illustrate, consider the feature-benefit matrix for enterprise computer systems with single sign-on capabilities
(Figure 8.2). Though far from an exhaustive listing of benefits, the following
demonstrates the multiplicity of health IT benefits that can be associated
with a singular HIT feature.
Subjective classification. Another notable aspect of the feature-benefit
matrix that adds to the complexity of the STEPSTM Framework surrounds
the subjectivity in classifying HIT benefits. Leveraging the single sign-on
example cited above, it is possible to categorize Benefit B (reducing the
Feature

Benefit A

Benefit B

Benefit C

Single Sign-On

Enhances overall

Reduces the amount

Increase revenues by

clinician satisfaction

of time clinicians

enhancing the

with the enterprise

waste in accessing

productivity of

system

disparate

clinicians.

information
resources

Figure 8.2

HIT Features-Benefits Matrix Example.
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amount of time clinicians waste in accessing patient information) under
the Treatment/Clinical domain, as well as the Savings domain. Enhancing
clinician efficiency in the treatment of patients is both a clinical workflow
improvement (STEPSTM domain “Treatment/Clinical”), as well as a time saving (STEPSTM domain “Savings”). While it is possible to represent this one
benefit under both pillars, the decision of how to display this benefit to varied stakeholders rests on the IT leader’s preferences.

Direct and Indirect Causality
Another complexity of the STEPSTM Framework involves the causal linkage
between HIT interventions and HIT outcomes. Recognizing the variances in
causality will help users of the STEPSTM Framework in assessing the persuasiveness of the evidence in supporting the value of HIT.
The STEPSTM Framework functions to help IT professionals catalogue
the various evidential manifestations of HIT benefits. It reflects an understanding that the use of HIT can have some type of positive impact on
varied stakeholders, albeit patients, clinicians, organizations, etc. What the
model does not account for though, is the degree to which a specific HIT
intervention is associated with a positive outcome. Some HIT interventions
clearly have a cause and effect linkage to specific outcomes. To illustrate,
the reduction in the turnaround time to access physician notes in an EHR
(an outcome) when a voice-recognition software program used to convert
physician recordings of patient notes/summaries (HIT intervention) replaces
transcriptionists (non-HIT intervention), reflects the direct causal benefit
of using HIT. If the turnaround time was 120 minutes pre-implementation
of the voice-recognition program, and the turnaround time is 20 minutes
post-implementation, then the amount of time reduced by the HIT intervention equals (120–20) 100 minutes. This outcome clearly links to the HIT
intervention.
Other outcomes are less directly connected to HIT interventions.
Physician satisfaction with HIT for example assumes physicians are assessing some aspect(s) of the technology’s performance (e.g. ease of use; ability to create efficiencies, etc.) and not a mere reflection of the technology
in and of itself. That a voice-recognition system, for example, can reduce
the turnaround time to access physician summaries in the EHR by 100
minutes, is what can by extension positively impact physician satisfaction.
As such, evidential support for the value of HIT involving satisfaction in
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the STEPSTM Framework is always mediated by the performance of the
technology. A similar relationship surrounds evidence involving the financial impact of HIT. Technology has to produce some tangible operational
outcome before one can calculate the financial impact of the technology. To illustrate using the voice-recognition example again, if the voicerecognition program can reduce the turnaround time to access physician
summaries by 100 minutes, and staff time equals $1 per minute, then the
voice-recognition program can yield (100 × $1) $100 savings for each physician summary.
Given the variances in causality, a general rule of thumb of the STEPSTM
Framework is that the “T”, “E”, and “P” domains reflect direct beneficial
evidence of HIT interventions, whereas the “S” domains tend to reflect the
indirect (or downstream) impact of HIT. As a result of these evidential differences, the “TEP” domains tend to be the most persuasiveness pieces of
evidence in supporting the value of HIT.

Summary
The STEPSTM Framework is a useful approach for helping IT professionals
catalogue the various evidential manifestations of HIT benefits. Yet there is
a complexity to the categorization of evidence in the framework IT professionals should recognize when using the model. First, the distinction health
IT “features” and HIT “benefits” can blur. Some people cite HIT features as
evidential support for the value of HIT, when the more persuasive approach
is to highlight HIT benefits. Second, while the STEPSTM model focuses on
the causal linkages between HIT interventions and HIT outcomes, there are
variances in the extent to which these linkages exist. As a rule, the “T”, “E”
and “P” pillars generally reflect direct beneficial evidence of HIT interventions and tend to reflect the most persuasiveness evidence supporting the
value of HIT.
CASE FOR DISCUSSION: CHILDREN’S HOSPITAL BOSTON
Ranked among the first in more specialties than any other children’s’
hospital in the nation, Children’s Hospital Boston has proactively worked
since the 1990s to implement electronic medical records. Daniel Nigrin,
MD, CIO, speaks about the strategies for implementation of an EHR at
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Boston Children’s, including the importance of integration of patient data,
the future challenge of connecting on an external level and benefits
derived from their system. The EHR system at the Children’s Hospital
provides technology that supports:
◾◾ Reduction in medication errors.
◾◾ Drug interaction dosage and allergy checks.
◾◾ Bedside medication barcoding.
◾◾ Legibility of notes and orders.
◾◾ Filmless radiology.
◾◾ Accessibility of records, labs and tests.
◾◾ Patient portal – patients have access to their own records.
◾◾ Analytics and decision support.
With these tools, measurable improvements have been achieved.
These include:
Clinical improvement:
◾◾ Serious medical errors reduced by 50%.
◾◾ Decreased medication and fluid errors by 25% through bar coding
Efficiency improvement:
◾◾ Verbal medication orders reduced and sustained at 1.2%, down from
3.1% in 2007.
◾◾ Space savings: area containing 9,648 linear feet of unused rolling
storage shelving will be incorporated into a department renovation.
Financial performance:
◾◾ Reduction of medical waste by 30% resulted in approximately $1.6
million savings per year.
◾◾ Back-end speech recognition savings/cost avoidance: FY09—$269K.
Source: HIMSS Analytics, 2010: Children’s Hospital Boston.
DISCUSSION QUESTION
In the above case, how are the “financial savings” measures related to the
improvement measures in “clinical improvement” and “efficiency”?
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Appendix A
The appendices that follow offer integrative cases that reflect values in the
HIMSS Value STEPSTM Framework. The student will find it useful to seek out
those values and consider how they were achieved and the challenges faced
by the organizational leadership, clinical staff and others involved in implementation of the health IT and/or as users of it.
These case studies tell the story of the journey of healthcare systems to
achieve Stage 7 on the HIMSS Analytics EMRAM.
INTEGRATIVE CASE #A.1 : TEXAS HEALTH RESOURCES
PROFILE
Texas Health Hurst-Euless-Bedford
◾◾ Established 1973
◾◾ Member of Texas Health Resources since 1997
◾◾ Licensed beds: 304
◾◾ Active medical staff members: 354
◾◾ 1,589 employees
◾◾ 12 board of trustees members— community members and physicians
THE CHALLENGE
As part of the THR strategic plan for our Hospital Operations Innovation
initiatives, the nursing departments across the system were standardized to a benchmark within the National Database for Nursing Quality
Initiatives (NDNQI). The challenge was in determining the staffing needs
for patients based on their actual care needs or “ Acuity.” In the past, the
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budgeted nurse staffing was based on history of volume, unit type and
financial benchmarks. THR partnered with Clair Via to utilize an acuitymeasuring tool that is determined by specific flow sheet row documentation in our EPIC Care Connect Electronic Healthcare Record.
IMPLEMENTATION OVERVIEW
Key participants involved in the process: Clair Via has been used as
our scheduling system and has interfaced with payroll for the nursing departments for a period of years. In 2015, the THR System Acuity
Implementation Committee was created to integrate the Clair Via acuity measurement system with our Electronic Healthcare record nursing
documentation to facilitate system-wide implementation and long-term
support. Each wholly owned hospital facility has a clinical representative
that serves on one of four sub-committees: Implementation, Reporting,
Support and Policies and Procedures. Acuity driven Target Staffing is the
amount of patient care, by skill and time of day, required to assist each
patient to progress toward an improved clinical state, based on each
patient’ s acuity level plus the workload associated with admission, discharge and transfer events (Cerner, 2018). The first entity went live with
acuity-based staffing in 2015 with a pilot phase. Texas Health HEB went
live on June 12, 2016. Preliminary preparations included acuity audits by
trained super users to test the evaluation of care needs, accuracy of documentation and acuity levels. Charge nurses and managers were trained
with face-to-face class times as well as system-wide webinars. Census
(including admissions, discharges and transfers) is updated in real-time
with integration between Invision, Care Connect and Clair Via. Charge
Nurses see updates in the acuity system based on patient care needs at
every four-hour intervals during each shift and are able to make staffing decisions based on this information. Staff can be better utilized and
resources managed through this system.
RESULTING VALUE/ROI
Tangible and intangible results achieved. Tangible results include savings (cost, time, resources), reduced medical errors, outcomes (i.e. patient
quality and safety, financial or operational) and creative use of physical
space formerly occupied by hard on-site files. Intangible results include
such things as clinician and patient satisfaction, etc. Cost savings occur
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due to improved staff utilization and management, resource allocation
based on true patient care needs and optimized staffing models across
all entities. In 2017, nursing budgets will reflect both the NDNQI benchmarks and our acuity data. Making this data available real-time to the
nursing units helps us identify a true increase in patient acuity, direct
caregivers needed and re-allocate our resources. For our quality metrics,
we are now evaluating our unplanned transfers and mortality for subtle
acuity changes along with our alert systems for sepsis, shock index and
vital sign changes in our Electronic Health care system.
LESSONS LEARNED
Moving from a Staffing Grid model (based on HPPD metrics) to an acuitybased staffing model takes time and focus. This is a culture change from
ratio-based staffing assignments to a much safer evidence-based method
of making patient assignments based on the acuity needs of each patient.
Assignments can be readjusted and balanced every four hours as well as
patient’ s acuity score evaluated as an indicator of possible transfer to a
higher or lower level of care. Readiness for discharge can be assessed as
well.
Source : HIMSS Analytics, 2017: Texas health stage 7 case study.
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Appendix B
CASE #A.2: THE METRO HEALTH SYSTEM
PROFILE
The MetroHealth System consists of one acute care hospital and 17 ambulatory sites with nearly 500 attending physicians, close to 400 physicians
in training, 1,200 nurses and 6,500 total employees. On an annual basis,
The MetroHealth System records about 1,000,000 ambulatory visits, more
than 100,000 emergency department visits (Level 1 Trauma Center), and
approximately 28,000 inpatient admissions. The MetroHealth System is a
teaching affiliate of Case Western Reserve University School of Medicine
and is the essential (public) healthcare system in northeast Ohio.
EMR ADOPTION MODEL(SM)
Achieving EMRAM Stage 7 status facilitated real-time/near real-time scanning and elimination of paper processes to achieve a “ paperless” healthcare
system, enhanced bar-code medication administration and closed loop
pharmacy medication preparation, among other quality, efficiency and
patient safety initiatives. As an academic healthcare system, we also saw
achieving HIMSS Analytics EMR Adoption Model(sm) Stage 7 recognition
as a critical foundation for additional teaching and research opportunities.
IMPLEMENTATION OVERVIEW
A multidisciplinary team of administrative, operational, clinical and
technical staff began planning for our EHR implementation in the mid1990s. Between 1999 and 2002, we installed our outpatient scheduling,
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registration, billing and clinical care (documentation and ordering) modules in all of our ambulatory sites, and in 2004, we installed the emergency department module. In 2009, we installed the inpatient pharmacy
system and converted to Epic in all of our inpatient clinical care areas.
In 2011, we turned on the health information exchange, personal health
record and e-prescribing, and in 2013 we implemented bar-code medication administration. In 2014, we transitioned to Epic in our operating
rooms and for anesthesiology and laboratory information system.
As noted by David Kaelber, MD, PhD, MPH, CMIO, and Vice-President
of Health Informatics and Patient Engagement: “ Because we were an
early adopter of EHRs in 1999, our 15-years to full HIMSS Stage 7 implementation has closely followed Epic’ s development of new electronic
health record modules” (HIMSS Analytics, 2016).
RESULTING VALUE/ROI AMBULATORY AREAS
1. Depression screening
We implemented the 9-question Patient Health Questionnaire (standardized depression screening tool) in all primary care sites to
screen for depression and, with it, increased depression screening
by 15-fold and diagnoses of depression by 23% (Palcisco et al., 2013).
2. Immunizations
Immunization decision support was implemented for all pediatric
immunizations as well as developed an automated messaging system to notify parents/guardians of adolescents due for immunizations,
resulting in a 25% increase in adolescent immunizations (Hanson et al.,
2007).
3. Pediatric hypertension
Used EHR data to extrapolate isolated findings of under-diagnosed
pediatric hypertension to expose system-wide under-diagnosis of
hypertension in children and adolescents (designed as one of the
top ten breakthroughs in stroke and cardiovascular medicine by the
American Heart Association in 2007) Implemented clinical decision
support to increase the diagnosis of pediatric hypertension by 50%
(Bar-Shain et al., 2013).
4. Referral completion
Developed Epic electronic health record-based processes to increase
the 30-day referral completion rate from 48% to 63% throughout
The MetroHealth System on all referrals. Resulted in
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– 6,700 additional visits and
– $1 million in increased net revenue per month throughout The
MetroHealth System
5. Hospital acinetobacter outbreak support
By using a suite of electronic health record-based tools in support
of an Acinetobacter (pathogenic bacteria) outbreak, the incidence of
Acinetobacter in hospitalized patients was decreased by more than 60%.
6. Code status reconciliation
The code status reconciliation in our EHR is used at discharge. This
tool led to a 50% increase in the use of Do Not Resuscitate— Comfort
Care and a 100% increase in the use of Do Not Resuscitate— Comfort
Care Arrest— Do Not Intubate status in the transition from the inpatient to the outpatient setting.
7. Duplicate labs
Implemented several duplicate lab clinical decision support tools
that resulted in a 50% decrease in duplicate lab testing and saving
of thousands of dollars in expenses annually (Noto et al., 2011).
8. Heparin errors
After a sentinel event related to a heparin overdose, implemented
a suite of electronic health record-based tools and redesigned a
number of EHR processes related to heparin. In the three years
since implementing these tools and changes, no heparin errors with
patient harm have been identified.
9. System-wide health information exchange
The MetroHealth System has conducted health information
exchange more than 250,000 times and currently exchanges information thousands of times per day with other systems that have the
same EHR, i.e. the Veteran’ s Administration, and the Social Security
Administration.
		 We have shown that when robust health information exchange
occurs, about 80% of the time a test is not ordered that otherwise would have been ordered, and approximately 15% of the time,
an inpatient admission does not occur that otherwise would have
occurred (Kaelber et al., 2013).
Our EHR has also generally helped to:
1. Increase research grant funding.
2. Attract and retain trainees and attending physicians.
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3. Decrease malpractice cases and led to more efficient resolution of
malpractice cases.
4. Decrease operational costs and increase revenue in numerous way.
LESSONS LEARNED
Technical and “ Non-Technical” Issues
EHRs are 10%– 20% about “ technical” details/issues and 80%– 90%
about “ non-technical” details/issues, which are critical to getting the
EHRs implemented and adopted.
Implementation and Post-Implementation
Although implementing EHRs is a huge undertaking, implementation is only the “ tip of the iceberg.” To achieve the full value of
these systems, most of the work occurs after the system is live. The
staffing, resources and structure is different during the implementation and post-implementation part of the cycle, but do not overlook
post-implementation. Once a system is implemented, the post-implementation phase is ongoing.
Informatics
Developing an informatics team— made up of clinical staff who
understand the technical functioning of the clinical information systems— is one of the keys to successful implementation, adoption
and ongoing use of a clinical information system, and seems to be
frequently overlooked/undervalued.
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Appendix C: HIMSS Value
STEPSTM Framework Domains

HIMSS Value STEPSTM Framework Domains, Sub-Domains, Examples
STEPSTM Value Domain
Satisfaction

Sub-Domains
Patient satisfaction

Value Examples
Increase in overall patient
satisfaction/survey score
Increased use of patient
portal

Provider satisfaction

Improved communication
with other providers
Improved communication
with patients
Improved quality of life

Staff satisfaction

Improved internal
communication
Increased staff morale/job
satisfaction

Treatment/Clinical

Safety

Reduction in medical
errors
Improved use of clinical
alerts

Quality of care

Improved continuity and
coordination of care

(Continued)
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Improved management of
diabetes
Improved management of
CHF patients
Improved clinical
documentation
Reduction in hospital
acquired infections
Reduced admissions and
readmissions
Efficiencies

Decreased redundancy in
diagnostic testing
Improved access to health
records
Increased use of
e-prescribing tests/drugs

Electronic Secure
Information/Data

Evidence-based
medicine

Availability of genetic data
for clinical decisions
Improved analytics
reporting
Increased access to data
for clinical research
Increased access to
evidence-based clinical
guidelines

Data sharing

Improved security of data
and patient records
Increased clinical trends
tracking
Increased information
sharing among providers

Data reporting

Improved quality
measures reporting
Increased number of
patients tracked

(Continued)
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Enhanced
communication
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Improved communication
between providers/staff
Improved communication
with patients

Patient Engagement/
Population Management

Patient education and
engagement

Improved distribution of
patient educational
materials
Improved patient
engagement
Improved patient access
to their medical record

Prevention

Decreased obesity
Improvement in smoking
cessation
Increased immunizations
Increased screenings

Savings

Financial/business

Increased patient volume
Increased patient revenue
Reduction in days in
accounts receivable

Efficiency savings

Improved workflow
More efficient use of staff
resources
Reduction in transcription
costs

Operational savings

Improved inventory
control
Improved use of space

Index
A

E

ACOs, see accountable care organizations
(ACOs)
Advanced population analytics, 68
Affordable Care Act (ACA), 28
AHRQ, see Agency for Healthcare Research
and Quality (AHRQ)

EBM, see evidenced-based medicine
EHR, see electronic health records (EHR)
Electronic secure data/information
data sharing and reporting, 58– 59
enhanced communication, 56– 57
securing information and
infrastructure, 54– 56
Shodan, 55
value of data in healthcare, 53– 55
Institute for Healthcare Improvement
(IHI), 54
EPs, see eligible professionals (EPs)

C
CAUTI, see catheter-associated urinary tract
infection (CAUTI)
CDC, see Centers for Disease Control and
Prevention (CDC)
CMS, see Centers for Medicare and Medicaid

D
Digital health information
background, 3– 11
health information technology
(HIT), 5– 7
value-based incentive payment
models, 8– 11
overview, 1– 3
Agency for Healthcare Research and
Quality (AHRQ), 2
electronic health records (EHR), 2
Institute for Healthcare Improvement
(IHI), 1
Triple Aim, 1
value-based payment system, 2

H
Health information exchanges (HIE), 67
Herzberg’ s Two-Factor Theory, 29– 31
application, 29– 31
job satisfaction, 29– 30
patient satisfaction, 30
hygiene factors, 29
motivators, 29
HIE, see Health information
exchanges (HIE)
HIMSS Value STEPSTM Framework, 15– 19
catheter-associated urinary tract infection
(CAUTI), 18
Electronic Secure Information/Data, 17
Meaningful Use (MU) program, 16
Patient Engagement and Population
Management, 17
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principles, 18– 19
priority of human behavior, 19
recognition of the origin of qualitative
data, 18
satisfaction, 16
savings, 17
treatment/clinical, 16– 17
HIT tools, 66– 68
HIT, see health information technology
(HIT)
Hospital Consumer Assessment of
Healthcare Providers and Systems
(HCAHPS), 28

I
IHI, see Institute for Healthcare
Improvement (IHI)
Institute of Medicine (IOM), 45
Inter-relationship of domains
direct and indirect causality, 89– 90
features and benefits, 86– 89
overview, 85– 86

M
Maslow’ s Hierarchy of Needs, 24– 28
"A theory of human motivation," 24
applications, 27– 28
patients, 28
providers, 27
staff, 27– 28
basic needs, 25– 26
deprivation needs, 25
psychological needs, 26
self-actualization, 26– 27
Medicare Access and CHIP Reauthorization
Act of 2015 (MACRA), 27
MIPS, see Merit-Based Incentive Program

N
NCQA, see National Committee for Quality
Assurance (NCQA)

P
Patient activation measure (PAM), 69

Patient engagement and population
management
impacts of health information
technology, 70– 71
managing chronic conditions, 70
patient education, 71
patient engagement, 71
preventative care, 70– 71
improved patient engagement, 69– 70
overview, 63– 68
advanced population analytics, 68
driving costs, 65
HIT tools, 66– 68
importance of population health, 65
improvement in population health,
64– 65
role of information technology, 66
PCMH, see patient centered medical home
(PCMH)
Population health management (PHM), 64
PQRS, see physician quality reporting
system (PQRS)

Q
QPP, see Quality Payment Program (QPP)

R
Registered Nurses (RN), 27
Ripple-effect, 80

S
Satisfaction
health information technology (HIT),
30– 33
impacts, 31– 33
overview, 23– 24
theories, 24– 31
Herzberg’ s Two-Factor
Theory, 29– 31
Maslow’ s Hierarchy of
Needs, 24– 28
Savings
cost, 79
return on investment (ROI), 79– 82
foundational elements, 76– 77

Index ◾

operational efficiency, 77– 79
overview, 76
Social determinants of health (SDOH), 64

T
Treatment/clinical
foundational elements, 39– 40
computers, 40
evidenced-based medicine (EBM), 40
improvement measures and MIPS, 40– 41
Centers for Medicare and Medicaid
(CMS), 40
Merit-Based Incentive Program (MIPS),
40
Quality Payment Program (QPP), 40
overview, 38– 39
sub-domain, 41– 48
efficiencies, 47– 48
patient safety, 45– 47
quality of care, 41– 45

U
upper respiratory infection (URI), 46
URI, see upper respiratory
infection

V
Value-based incentive payment
models, 8– 11
accountable care organizations
(ACOs), 10– 11
patient centered medical home
(PCMH), 8– 9
Centers for Disease Control and
Prevention (CDC), 9
National Committee for Quality
Assurance (NCQA), 9
physician quality reporting system
(PQRS), 9– 10
eligible professionals (EPs), 9
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