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Overview of the Current Healthcare System 
In 2008, the Patient Protection and Affordable Care Act (ACA) passed in an environment of 

consensus that the current healthcare payment system in the United States was both ineffective and 
unsustainable.  This system, commonly known as fee-for-service (FFS), emphasizes the overall volume of 
patient visits, the classification of conditions treated during the visits (intensity-based reimbursement) and 
high margin treatments. The overall assumption of FFS is that a higher volume of healthcare services 
provided to a patient is equivalent to better healthcare received by that patient. Initiatives that focus on 
quality improvement within the current payment system, such as public reporting and pay-for-performance, 
have striven to improve quality and lower the cost of care by fostering greater accountability by providers 
for their overall performance. However, the disconnect between the scope of provider authority for care 
delivery and provider accountability for performance improvement has made it difficult for such programs 
to achieve their goals. In other words, the current healthcare system holds providers accountable solely for 
patient care that is within their direct control, not necessarily the total care provided to a patient. 
 A healthcare system that provides quality care is one in which the outcomes sought by the healthcare 
system and the provider are aligned to consistently deliver the right care from the appropriate provider. 
Quality healthcare requires coordinated care that engages multiple healthcare professionals across various 
settings; high value care provided to the patient from the most appropriate provider; and quality care based 
on the outcomes associated with the coordinated group of providers responsible for that patient.i The 
absence of coordination results in fragmentation, variable care and the overutilization or inappropriate 
utilization of services. Fragmentation also leads to a disconnect between quality assessment and actual 
outcomes, as quality measures are based on care given by an individual provider who may only be 
responsible for a portion of the treatment provided to the patient. 
 Additionally, measuring quality in an uncoordinated network of providers’ results in a gap between 
quality and cost, in which treatment protocols are prescribed and reimbursed without a focus on outcomes. 
As long as payment and outcomes are not aligned, the cost of healthcare will continue to rise, placing the 
United States long-term fiscal balance at risk.ii Healthcare spending within the US accounted for 14.9 
percent of gross domestic product in 2007, with projections indicating that number will rise to 20 percent by 
2019.iii Furthermore, the lack of a coordinated system increases the risk for and probability of medical 
errors, which can increase healthcare costs and, in some cases, cause harm or the death of a patient. The 
Inspector General of the US Department of Health and Human Services issued a report in 2007 entitled 
“Adverse Events in Hospitals: National Incidence among Medicare Beneficiaries.” The report, which 
studied 780 hospitalized Medicare patients, found that over 13.5 percent experienced preventable errors in 
care that led to temporary harm, permanent harm or death. Extrapolating that percentage to the entire 
Medicare population suggests that approximately 15,000 preventable deaths of Medicare patients occur 
every month. Figure 1 depicts the level of harm caused by preventable errors along with the percentage of 
adverse events resulting in that level of harm. 
 

Level	  of	  Harm	   Percentage	  of	  Adverse	  Events	  

Requiring	  prolonged	  hospital	  stay	   62%	  

Permanent	  Harm	   5%	  

Life-‐Sustaining	  Intervention	  Required	   23%	  
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Level	  of	  Harm	   Percentage	  of	  Adverse	  Events	  

Contributing	  to	  Death	   10%	  

 

Figure	  1:	  	  Percentage	  of	  Adverse	  Events	  in	  Medicare	  

Quality Improvement 
The ills associated with the current healthcare system, including prolonged or additional treatments 

and preventable deaths have increased the need for comprehensive and accurate measurement of quality and 
performance among providers. Clinician reporting initiatives over the past decade have focused on 
individual providers and care settings or data from services rendered during treatment of a patient’s 
condition during particular episodes of care. The Centers for Medicare & Medicaid Services (CMS) directs a 

number of quality programs, including Hospital Public 
Reporting; the Physician Quality Reporting System (PQRS) and 
the Hospital Inpatient Quality Reporting Program. In each, 
quality measures are reported publicly on a CMS web site for 
consumers to view and help guide decisions on the type of 
provider they want based on past outcomes. This drives a 
competitive market in which both providers and hospitals 
compete against each other to achieve higher scores on quality 
measures. 

CMS is not the only organization committed to quality 
improvement and performance measurement. Organizations 
such as the Joint Commission have over 57 quality of care 
measures, 31 of which are publicly reported.  The National 
Quality Forum, a recognized national leader in quality 

improvement, has endorsed over 600 quality measures submitted by numerous organizations. Organizations 
such as Leapfrog and the American Medical Association also work to develop quality measures, including 
those specific to provider efficiency and cost effectiveness. The Electronic Health Record (EHR) incentive 
program, promulgated by the Department of Health and Human Services (DHHS) and overseen by CMS, 
provides an incentive payment to providers and hospitals for the acquisition and implementation of a 
certified EHR. In order to qualify, the provider or hospital must conform to the requirements for 
“meaningful use”, which are divided among core and optional objectives. The first stage of Meaningful Use 
requires eligible professionals (EPs) and eligible hospitals (EHs) to meet a set of core objectives and menu 
objectives, which include the use of Computerized Physician Order Entry (CPOE) and electronic 
prescribing. 

Providers must choose 5 menu objectives from a set of 12, which include the implementation of 
drug formulary checks or advanced directives, and one of which must include an objective regarding 
population health (such as the submission of electronic data to immunization registries). EPs and EHs must 
also report on core or alternate core clinical quality measures.  

Section	  3022	  of	  the	  Affordable	  Care	  Act	  
requires	  that	  the	  Secretary	  of	  HHS	  

establish	  a	  shared	  savings	  program	  that	  
promote	  accountability	  for	  a	  patient	  
population	  and	  coordinates	  items	  and	  
services	  under	  Medicare	  Parts	  A	  and	  B,	  

and	  encourages	  investment	  in	  
infrastructure	  and	  redesigned	  care	  

processes	  for	  high	  quality	  and	  efficient	  
service	  delivery	  
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 On June 16, 2011 the HIT Policy Committee (HITPC) provided recommendations to the Office of 
the National Coordinator for Health Information Technology (ONC) and CMS on requirements for Stage 2 
of Meaningful Use. On November 30, 2011, HHS further rolled back Stage 2 compliance requirements for 
current participants until 2014 to encourage greater participation and adoption of health IT among 
physicians during the first stage. CMS is expected to publish a Notice of Proposed Rulemaking on Stage 2 
Meaningful Use in early 2012, with a Final Rule expected in mid-2012. In addition to meeting the functional 
Meaningful Use measures in Stage 2, hospitals and eligible professionals will also need to continue to report 
on clinical quality measures. A recommendation by the HITPC on clinical quality measures was still pending 
as of November 1, 2011. The Stage 2 clinical quality measures for EPs will come from two principle 
sources: 

• Sixty-nine measures previously endorsed by the National Quality Forum that have been “retooled” 
to support electronic reporting; and 

• New – or “de-novo” – measures. 

To date, 23 de novo measures have been proposed for Stage 2, a subset from which 8-12 will eventually 
be selected. The primary criterion for selecting measures is whether the measure is applicable to a broad and 
diverse group of providers. The HITPC also proposed a revised clinical quality measure reporting 
framework for EPs. These changes would combine the core and alternative core measures from Stage 1 into 
one set of core measures in Stage 2. The menu set of 38 additional measures within Stage 1 would be 
divided into six domains, which are closely aligned with the six priorities established as part of the National 
Quality Strategy, as shown in Figure 2. Under this proposed framework, each EP would have to report on a 
minimum number of core measures as well as at least one “optional” measure from each of the six domains. 
The intent is to provide EPs with some flexibility, while ensuring each of the six key priority issues is 
addressed.  
 

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

Figure	  2:	  	  Quality	  Domains	  for	  Stage	  2	  Measures	  

Core	  

Population	  
and	  Public	  
Health	  

Care	  
Coordination	  

Clinical	  
Process	  

Patient	  and	  
Family	  

Engagement	  

Efficiency	  

Patient	  Safety	  
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Despite efforts in Federal policy to align quality reporting with the adoption and meaningful use of 
EHRs, a number of significant challenges remain to ensuring 
that the data within an EHR is available for efficient and 
accurate electronic reporting. First, the data elements that 
must be captured authoritatively in a structured and 
standardized format through health care provider 
documentation to support electronic reporting have not been 
determined. Second, provider documentation tools, such as e-
forms and templates, must be designed in way to capture the 
identified data elements in a structured and standardized 
format. Finally, provider documentation needs to be 
supplemented with the structured and standardized patient 
data that originated in other systems (such as laboratories, 
radiology units, etc). According to a 2010 report entitled 
“Hidden Requirements of Meaningful Use,”	  core hospital 
systems that utilize structured data, such as 
registration/admission-discharge-transfer (ADT), can only 
provide up to 35 percent of the data needed to report on 
quality measures, even if the hospital has met the 
requirements for meaningful use. The remaining 65 percent, 
including patient-level data that is captured in the hospital 
care unit, the emergency department, or the operating room, is held within clinician documentation (e.g, 
physician, nurse practitioner, etc). Consequently, hospitals must transition significant portions of clinician 
documentation from traditional free-text format to structured data. 
 Transitioning this data poses a significant difficulty for providers to electronically report quality 
measures as data collection is inconsistent, data elements may be missing and the format for reporting is not 
standardized. Additionally, the quality measures are still reporting on a single provider, rather than the group 
of providers that are ultimately responsible for the care of a patient. The use of health IT can provide a 
platform that is able to identify required data elements for a quality measure and standardize the information 
in a patient’s record using agreed-upon vocabularies and value sets. Health information technology can also 
support the application of analytics to longitudinal patient data as well as the evaluation of quality 
improvement within a defined set of conditions. This would eventually provide the foundation for a system 
that leverages quality insight to move away from an emphasis on volume of care to an emphasis on quality 
of care. 
 

Accountable Care Organizations 
Moving to a new healthcare system requires innovation that will help change the delivery of care. 

This type of “disruptive innovation” requires the confluence of a number of factors including: technologies 
that simplify clinical workflow; federal legislative and regulatory changes; an innovative business model that 
is cost-efficient and a value network that emphasizes quality outcomes. The passage of ACA began the 
legislative and regulatory changes needed to facilitate market innovation. The emphasis on quality that was 
part of the framework for Stage 1 of meaningful use and will be enhanced in Stage 2 will effectively lead to 
cost efficiencies between providers, payers and patients by reducing medical errors and lowering the risk of 
preventable death. EHRs have evolved from simple digital records of care into systems capable of advanced 
data generation to allow for the detection of quality trends over time and identify risk factors that may 
compromise patients’ outcomes.  Such trends could be analyzed and monitored by retrospective analytics 

The	  passage	  of	  both	  the	  ACA	  and	  HITECH	  
served	  as	  regulations	  that	  facilitated	  

change	  as	  they	  promoted	  the	  use	  of	  ACOs	  
and	  the	  “shared	  savings”	  concept.	  The	  

consolidation	  of	  a	  group	  of	  providers	  and	  
medical	  entities	  dedicated	  to	  providing	  

high	  quality	  care	  at	  low	  cost	  is	  a	  
economically	  coherent	  value	  network.	  
Providers	  receiving	  bonus	  payments	  for	  
patient	  care	  that	  was	  delivered	  below	  the	  
established	  cost	  threshold	  is	  a	  low	  cost,	  
innovative	  business	  model.	  The	  use	  of	  
analytics	  with	  an	  EHR	  is	  sophisticated	  
technology	  that	  simplifies	  the	  data	  for	  
analysis	  of	  quality	  of	  care	  and	  provider	  

performance.	  
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but increasingly more strategic, predictable analytic capabilities that are dependent upon broader data sets 
across the care continuum than just EHR data.  These developments facilitate the creation of a value–based 
network of care that is a significant component of ACA: the accountable care organization (ACO). 
 An accountable care organization consists of a provider group that accepts responsibility for the cost 
and quality of care delivered to a specific population of patients, using self-reported data to assess 
performance. Changes in the reimbursement model underpin the quality and cost metrics used to assess an 
ACO’s providers. Rather than rewarding providers for the volume of care provided, ACOs compensate 
providers based on a balanced measurement of quality of care delivered and cost containment achieved. 
Three characteristics are essential to the sustainability and effectiveness of an ACO. First, ACOs need to 
coordinate care to manage patients along the continuum of care and across institutional settings that include 
ambulatory, inpatient and post-acute care. Second, ACOs must have the capability to prospectively plan 
budgets and resource needs. Finally, ACOs must be large enough to support comprehensive, valid, and 
reliable performance measurement. iv  Figure 3 shows entities that can organize as an ACO, either 
independently or in combination with another entity.v 

Provider	  Type	   Ability	  to	  Provide	  
Managed	  Care	  
Across	  the	  
Continuum.	  

Ability	  to	  Plan	  
Budgets	  and	  
Resource	  Needs	  
(Accept	  and	  
Manage	  non-‐FFS	  
payment)	  

Provider	  
Inclusiveness	  

Level	  of	  
Performance	  
Accountability	  

IPA	   Low/Medium	   Medium	   High	   Medium	  

Multispecialty	  
Group	  

Medium/High	   Medium	   Low/Medium	   Medium/High	  

Hospital	  Medical	  
Staff	  Organization	  

Medium	   Low/Medium	   Medium	   Low/Medium	  

Physician-‐Hospital	  
Organization	  
(PHO)	  

Medium/High	   Medium/High	   Low/Medium	   Medium/High	  

Organized	  or	  
Integrated	  Delivery	  
Systems	  

Medium/High	   Medium/High	   Medium	   Medium/High	  

Virtual	  Approach-‐
Extended	  Hospital	  
Medical	  Staff	  

Medium	   Low/Medium	   High	   Low	  

	  

Figure	  3:	  	  Types	  of	  Entities	  that	  Could	  Serve	  as	  an	  ACO	  
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The formation of an ACO has the potential to significantly benefit patients, particularly through care 
coordination, more efficient care processes, performance measurement and quality improvement. The 
fragmentation of care across provider settings is a growing problem as the percentage of the population with 
multiple chronic illnesses increases. Patients with chronic illness are more likely to see multiple providers to 
manage their conditions, so there is a significant need for the health care delivery system to manage patient 
care across disparate settings and providers over time. Under the current system, information is often 
missing at a given point of care, and knowledge about the patient’s condition is rarely shared among those 
caring for the patient. When information is shared between providers, it is frequently incomplete, late or 
missing, resulting in delays in appropriate treatment, repetition 
of tests and procedures, and overall inconvenience. The use of 
EHRs can assist in supplying current patient information at the 
point-of-care, but EHRs alone are not sufficient to coordinate 
care. ACOs create healthcare teams that act as “receptors” of 
information from EHRs, who can turn the information into a 
comprehensive strategy to treat or manage a patient’s 
condition. 
 ACOs can also transform the processes in which care is 
provided to patients by creating systems that reflect higher 
quality care provided in a cost-effective manner. For example, 
an ACO may use organized care management processes such as registries that list patients with certain 
chronic conditions, reminders about needed services provided to physicians at the point of care, feedback 
derived from data analysis, self-management education for patients, and the use of nurse care managers for 
the sickest and most vulnerable patients. Additionally, an ACO can act as a “learning organization” or 
“intelligent healthcare organization” using performance measurement to identify ways of improving care. To 
do so, ACOs require the ability to measure performance and offer that information to providers to inform 
them about how effective their care plan was. This information can also be fed back into the system to 
develop proven standardized approaches to prevent, treat and manage common conditions. The use of an 
EHR in tandem with a robust set of consensus-based quality measures creates a platform for an ACO that 
contains defined measure logic, a standardized set of data to populate each measure and the appropriate 
calculation algorithms to determine the quality of care provided to a set of patients that can be trended over 
time. 
 A number of different payment models can be used to support ACOs, but the model currently 
driving the most discussion is the federal Shared Savings Program, in which providers are actually 
compensated under fee-for-service (FFS) system. However, the Shared Savings Program model aligns the 
payment structure according to cost containment and quality performance. Under the Shared Savings 
model, Medicare will calculate a predicted total cost for the care all of the patients within the ACO as if 
providers were operating under the FFS system. If actual ACO expenditures are lower than this benchmark 
for FFS spending and savings meet or exceed the “minimum savings rate”, providers within the ACO will 
be eligible to share in those savings. If actual ACO expenditures are higher than the benchmark and losses 
meet or exceed the “minimum loss rate”, the ACO must pay funds back to CMS. 
 The notion of accountability among providers is not new, but the focus on accountability has shifted 
since it was first proposed in President Clinton’s Health Security Act. Within an ACO, accountability is 
focused directly on providers and the delivery of care rather than payers, such as health maintenance 
organizations (HMOs). The catalyst for this paradigm shift came from systemic problems with poor care 
coordination and geographic variation in practice patterns and health spending under the current health care 
delivery system. In the ACO model, accountability is emphasized at every level of care delivery. 

Clayton	  Christensen,	  in	  his	  seminal	  
publication	  The	  Innovators	  Prescription	  

described	  a	  pyramid	  with	  four	  components	  
that	  are	  necessary	  to	  invite	  disruptive	  
innovation	  into	  the	  marketplace.	  These	  

four	  elements	  are:	  
1.	  	  Sophisticated	  technology	  that	  simplifies	  
2.	  Regulations	  and	  standards	  that	  facilitate	  

change	  
3.	  Low	  cost,	  innovative	  business	  models	  
4.	  Economically	  coherent	  value	  network	  
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 While President Clinton focused on HMOs as “accountable health plans,” the accountable care 
model allows for far greater flexibility in the types of organizations that can qualify to serve as ACOs. Rather 
than subscribing to a particular model or payment system, a provider organization can create an accountable 
care model that is tailored to the market conditions and dynamics of a particular area. This type of flexibility 
allows all hospitals and providers to participate, if they choose, in a structure that accommodates variation in 
local health care markets. 
 

Criteria for Success 
Assessment of the success of an ACO will largely be determined by the application of knowledge 

performance indicators (KPIs) based on quality and performance metrics. To date, CMS has introduced a 
number of KPIs applicable to ACOs, including measures of hospital-acquired infections; to indicate quality 
and length-of-stay (LOS); and to indicate performance and cost-
efficiency. Hospital-acquired infections (or health-care–
associated infections [HAI]) encompass the majority of clinically 
evident infections that are not associated with a patient's 
original admitting diagnosis. Most infections that become 
clinically evident after 48 hours of hospitalization are considered 
hospital-acquired. Current data indicate that HAIs occur in 
almost 5 percent of all acute care hospitalizations, with an 
overall rate of two million episodes per year.  In this example, 
quality KPIs would be used to determine whether an infection 
manifested in a patient 48 hours after discharge, where the 
infection originated from and what system-level changes the 
ACO needs to make to improve quality.  
 Length of stay is a popular outcome measure for hospitals engaged in performance improvement. It 
serves as a proxy for resource usage and cost, reflecting how efficiently a hospital allocates staff time, space, 
equipment, and other considerations per patient. Length of Stay (LOS) is defined as the number of full days 
a patient stays in the hospital. It is calculated by taking the difference between discharge date and admission 
date. One day is the shortest valid LOS; if a patient is admitted and discharged on the same day, LOS is 
counted as one day. If a patient stays in the hospital for more than 100 days, the case is dismissed from LOS 
analysis as an outlier.  As a measure, an ACO calculates the average LOS for a patient’s typical care, given 
their health status and relevant characteristics. A number of variables, such as age, income and principal 
diagnosis are combined with factors such as comorbidities, disease source and procedures. Using this 
information, an ACO could determine if a patient is exceeding the average LOS for their specific condition 
and consequently increasing the financial strain on the model. If this is the case, the ACO could make 
system-wide changes to determine the factors increasing the LOS and target interventions to improve care 
throughout the model. 
 Despite the importance of KPIs in helping ACOs determine the areas in which they are not 
adequately providing quality or cost-effective care, there are a number of implementation and sustainability 
challenges that must be overcome. One challenge involves the design of the ACO model as well as sources 
of data for developing quality and cost measures. As such, participation by private and public payers in an 
ACO program is critically important. While an ACO program designed for Medicare beneficiaries can utilize 
public claims data to determine cost thresholds and KPIs, this model may not serve the interests of private 
employers and health plans. For example, patterns of care for non-Medicare individuals are often very 
different from that of Medicare beneficiaries. Care for non-Medicare patients tends to reflect patterns and 

One	  potential	  example	  of	  the	  utility	  and	  
effectiveness	  of	  an	  ACO	  can	  be	  

demonstrated	  by	  patients	  who	  suffer	  a	  
stroke.	  A	  group	  of	  providers	  and	  clinical	  
settings	  would	  be	  accountable	  for	  the	  

overall	  care	  provided	  to	  a	  patient.	  Each	  of	  
these	  individuals	  and	  settings	  would	  also	  
be	  responsible	  for	  quality	  improvement,	  

performance	  improvement	  and	  
performance	  management	  based	  on	  the	  

care	  provided.	  They	  would	  also	  assume	  the	  
business	  operations	  of	  the	  ACO	  and	  ensure	  
that	  the	  proper	  diagnoses	  and	  treatments	  

were	  captured;	  the	  costs	  for	  each	  
treatment	  are	  appropriately	  aligned;	  and	  
that	  a	  longitudinal	  record	  of	  care	  that	  each	  
accountable	  provider	  used	  in	  the	  care	  of	  a	  

patient	  is	  available.	  
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characteristic of specific provider networks, requiring accountable care models individually designed for 
those networks. 
 

Current ACO Models 
It is important to note that ACOs are not simply conceptual. Prior to the passage of ACA and the 

accelerated federal focus on cost containment, healthcare delivery and payment redesign, a number of 
organizations developed accountable care models. Geisinger Health System is an integrated delivery system 
located in central and northeastern Pennsylvania, comprising nearly 700 employed physicians across fifty-
five clinical practice sites that provide adult and pediatric primary and specialty care, three acute care 
hospitals, specialty hospitals and ambulatory surgery campuses,  a 215,000-member health plan and 

numerous other clinical services and programs ranging from 
prenatal outreach to community-based care for the elderly.vi 
 Currently, Geisinger serves approximately 2.5 million 
people dispersed across 41 rural or post-industrial counties. 
Over 250 physicians provide primary care, and over 450 
specialty physicians, located primarily in three hubs, provide care 
to patients referred by Geisinger and non-Geisinger physicians. 
Geisinger has four years of experience with the CMS Group 
Practice Demonstration Project, and is currently negotiating 
with CMS to participate in an ACO Demonstration Project. 
Additionally, Geisinger was awarded a three-year grant from the 

Office of the National Coordinator (ONC) as a Beacon Community to coordinate care in five counties. 
Geisinger actively serves individuals from its own health plan and other -health plans in its service area. 
Two-thirds of patient care revenue is collected from payers such as Medicare, Medicaid, Capitol Blue Cross, 
Coventry, and Highmark. From a care delivery perspective, physicians employed by Geisinger provide 
approximately 40 percent of the patient care services in their service area, with the remainder provided by a 
network of more than 10,000 physicians and 40 hospitals.vii 
 To coordinate care among these disparate entities, Geisinger uses an EHR platform for inpatient 
care and ambulatory services that is fully implemented across their system. The EHR is made available as 
read-only to non-Geisinger physicians, and is a customized web portal (containing select data elements) to 
patients. This type of infrastructure enables a commitment to comprehensive, longitudinal care within the 
integrated system. Additionally, it also provides a systematic approach to coordinated, evidence-based care 
for patients with chronic diseases, such as diabetes, congestive heart failure, chronic kidney disease, coronary 
artery disease, and hypertension. This program, known as ProvenCare™, uses the EHR infrastructure to 
standardize clinical practices as they relate to chronic care and has developed an assessment tool with 
automated clinical reminders that captures the care plan needs of a patient from the EHR and incorporates 
them into a physician’s order sets. Performance is tracked using a bundled approach, in which full 
compliance with all of the performance metrics is necessary for success.  

The care process for diabetic patients represents a poignant example of the accountable care model 
in action. Diabetic patients are automatically identified and automated reminders are provided to both the 
clinical team and the patients. The care team must assess care elements such as HbA1c, low-density 
lipoprotein (LDL), blood pressure testing and urine protein measurement. An after-visit summary is 
provided to each patient showing their progress as compared to the goals set out by the care team and an 
explanation of the risks associated with failing to achieve these goals is offered to the patient. Performance 
reports that detail individual physician and practice-site performance compared with historical trends and 
peer sites are sent to each practice. Financial incentives of up to 20 percent of total cash compensation per 

Peter	  Senge,	  a	  senior	  lecturer	  at	  MIT,	  
developed	  a	  methodology	  known	  as	  the	  
“Fifth	  Discipline”	  that	  focused	  on	  group	  

problem	  solving	  using	  the	  systems	  thinking	  
method	  in	  order	  to	  convert	  companies	  into	  
learning	  organizations.	  This	  methodology	  
includes	  five	  key	  disciplines:	  1)	  systems	  

thinking,	  2)	  achieving	  personal	  mastery,	  3)	  
shifting	  mental	  models,	  4)	  building	  shared	  

vision,	  and	  5)	  team	  learning.	  
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physician are linked to patient satisfaction, quality and value goals. Since the program began in 2006, there 
have been promising results in both diabetes screening and management. Ninety-nine percent of patients 
received blood sugar testing (Hb1Ac) in 2010, as compared to 79 percent in 2006 and body mass screens for 
individuals increased to 94 percent from 68 percent during the same time period.viii The utilization of an 
ACO model in combination with a robust and comprehensive HIT infrastructure has led to noticeable 
improvements in chronic disease management for Geisinger’s patient population. 

Another example of a well-established organization utilizing the concepts of an accountable care 
model is Community Care of North Carolina (CCNC). CCNC was created in 1988 as part of North 
Carolina’s Medicaid program. It brought together a large number of providers in an enhanced medical home 
model that seeks to improve quality while containing costs, with a heavy emphasis on care coordination and 
disease management. The CCNC program is based on local networks of community providers that are 
comprised of physicians, case managers, hospitals, social service agencies and county health departments. 
Within each network, an enrollee is linked to a primary care provider that offers acute and preventative care, 
manages chronic illnesses, coordinates specialty care and provides on-call assistance. Additionally, case 
managers work with physicians to manage care for high-cost, high-risk patients. Both the providers and case 
managers work within their networks to implement disease and care management initiatives that include 
providing targeted patient education and care coordination, implementing best practice guidelines and 
monitoring results.ix 

CCNC places significant emphasis on continuous quality improvement within a physician, network 
and on a program-wide basis. A board of clinical directors oversees the CCNC program and identifies 
performance measures and benchmarks for program-wide quality improvement initiatives, against which 
individual practices and networks evaluate their performance. Performance data are collected through claims 
databases and chart reviews and then compared with national and regional benchmarks. The results are 
shared with participating practices, which allows them to develop and share successful strategies for 
improving care. The HIT infrastructure supporting these efforts includes a built-in data monitoring system 
that collects information from an EHR and reports back to CCNC on the care provided, evaluating it 
against established benchmarks. 

Between 2000 and 2002, CCNC achieved an estimated $2.1 million in savings for diabetes patients 
and lowered hospitalization rates significantly for CCNC enrollees. In fact, hospitalization rates were lower 
for CCNC members than for patients in other health plans. Furthermore, among enrollees, 94 percent 
visited their primary care provider to address their diabetes twice a year, 96 percent had their blood pressure 
measured at each primary care visit and about 70 percent had annual lipid tests, recommended foot exams 
and Hb1AC tests in 2005. Overall, the CCNS model has demonstrated the ability to create a program that 
incorporates quality improvement strategies into coordinated, cost-effective care for those individuals with 
significant health needs. The use of an HIT infrastructure that collects, analyzes and reports on data 
gathered from patients provides the program with powerful information to continuously monitor quality 
and to determine best practices to further improve performance. 

 

Use of Health Information Exchanges 
The concept of the ACO stresses accountability at every level of care, which removes the focus 

from a single provider and instead looks to the network of providers that are responsible for an individual’s 
care, both during an immediate clinical encounter and over time. This approach offers a more thorough and 
comprehensive assessment of care as it examines the totality of care provided rather than a single instance. 
A robust HIT infrastructure is critical to capture and analyze data related to the performance of an ACO 
because it provides not only an effective method to assess the quality of care delivered by the ACO as a 
whole, but also a unique way to share best practices so that the ACO can institute more effective and cost-
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efficient methods of care for its patients. An infrastructure that can capture, store and analyze data both at 
the point-of-care and over time grants greater clinical research capabilities necessary to develop protocols 
for intervention and treatment of conditions, leading more dependable and predictable care. If data captured 
by an ACO demonstrates a positive trend over time given a specific condition (i.e., diabetes) or specific 
interventions (i.e., foot and eye exams, Hb1AC tests, etc.), then it is reasonable to assume that adherence to 

these evidence-based guidelines will lead to the same positive 
outcomes in the future.  

The implementation of such evidence-based solutions can 
help drive an ACO to become a more efficient and smarter 
model of care. The formation of clinical protocols that are 
derived from data from an ACO’s patients can improve the 
quality of care while keeping costs low, thereby empowering 
providers to meet local or national benchmark and become 
eligible for shared savings or other compensation. Understanding 
this, providers within an ACO would likely forgo some of their 
individual autonomy and accept care guidelines derived from the 
data, as the overall desire to improve care and develop a 
competitive advantage within the marketplace has the power to 
subsume preconceived notions of providing care individually. 

Each accountable provider within the model would be motivated to adapt practices to improve quality 
inside and outside of the organization, and to attract new patients and maintain an efficient care delivery 
system that would consistently spend less than the ceiling benchmark set by a payer. 

Given this vision, what types of technological solutions exist and what is needed to establish the 
HIT infrastructure to support an ACO? Because the requirements for the EHR incentive program and 
measures for ACO success are still under development, technological solutions for ACOs must be variable 
enough to be usable at both the individual practice level as well as the network level. While a number of 
current organizations, such as Geisinger, use an EHR as a core component of their infrastructure, ACOs 
will likely require additional technology that is more robust. The transformation of the care delivery system 
necessitates integrated clinical, financial, administrative and research data from across the provider 
enterprise, as well as analytic capabilities which are not inherent in all EHR systems that are currently 
available. 

Performance measurement at the ACO level places a significant emphasis on care coordination that 
takes a long-term, holistic view of wellness.  The data used to evaluate quality comes from a number of 
different sources. Capturing data from each source requires an operational health information exchange 
(HIE) to transfer real-time data between providers. An HIE capable of bidirectional exchange provides the 
ability to gather information and to make decisions based on current and up-to-date patient data, rather than 
on historical or outdated data which can cause inaccurate diagnoses or treatments. Additionally, the 
repository that holds the data must support multiple interactions, including care management, patient 
engagement and analytics, among others. Semi-autonomous entities that participate in a de-centralized HIE 
can share information through defined interfaces in which the interactions are controlled, but can support 
the same functions as a centralized model.  

HIE and data capture and exchange support key aspects of the development of ACOs. The first is 
that each provider must align their efforts within their care plans and other providers within their network. 
If a provider diagnoses a patient with a condition that needs to be referred to a specialist, both providers 
need to collaborate to manage the patient. An HIE allows information to seamlessly flow from the 
diagnosing provider to the specialist to inform them on the current condition of the patient and on any 
treatments or procedures already offered. Information can then flow back from the specialist to the primary 

Health	  Sciences	  of	  South	  Carolina	  (HSSC)	  is	  
a	  health	  information	  exchange	  that	  is	  a	  
statewide	  collection	  of	  public-‐private	  
collaboration	  of	  universities	  and	  health	  
systems.	  They	  have	  a	  shared	  vision	  of	  

using	  health	  sciences	  research	  to	  improve	  
the	  health	  and	  economic	  well-‐being.	  They	  
chose	  a	  suite	  of	  Oracle	  analytical	  solutions	  

to	  assist	  them	  in	  their	  efforts	  for	  
translational	  research	  and	  quality	  

improvement	  

	  



	  

Reforming Health Care through Technology: The 
Intersection of Accountable Care Organizations and 

Health Information Technology | 13 

	  

	    
	  

care provider to guide updates to the patient’s care plan, reflecting the diagnosis, additional treatments, and 
the transition to another provider.  

 

Use of Healthcare Analytics 
The combination of a stable and dynamic HIT infrastructure with a new model of health care 

delivery promises transformational change within the healthcare environment. Yet, the consolidation of 
diverse providers within a defined geographic area and the use of HIE are not enough to bring about the 
systemic changes sought by many policymakers, providers and consumers. HIEs are crucial components 
within the infrastructure of an ACO, but alone cannot fully manage the care of both patients and 
populations. The use of analytics in addition to these components helps capture the integrated view of the 
clinical, financial, administrative and research elements that are all needed to measure accountability, 
performance and quality. 

There are two types of analytics that can be used by 
ACOs: predictive and retrospective. Predictive analytics takes 
patient data from both current and historical clinical events to 
make future predictions of a patient’s health. Retrospective 
analytics evaluates patient data from claims data and past clinical 
events for disease or population health management.  To use 
analytics to their full potential, ACOs must take into account 
different views of the data to benefit the accountability, 
performance, and quality goals of each provider. These views 
include that of the individual clinical provider, the patient, the 
population and the ACO team. These varied perspectives align 

with the overall focus and goals of an ACO as proposed by CMS, known as the “triple aim.” The triple aim 
includes better care of patients, better population health and cost containment. Each of the aims intersects 
with the four analytical views and provides insight into the provision and utilization of care. Analytics can 
assist with comparative effectiveness research aimed at determining appropriate care pathways for different 
clinical conditions by examining both current and historical data. Analytics can also be used to 
retrospectively examine data to analyze the overall clinical and operational performance of an ACO. Using 
both predictive and retrospective analytics can highlight the level of care provided to a patient based on 
certain conditions and provide data to potentially determine the appropriate bundled payment for specific 
diagnoses and courses of treatment. 
 A noteworthy example of the use of analytics involves clinical population management. The ACO 
team can look at current patient data and compare their care plans against evidence-based protocols to 
evaluate their performance on quality of care, patient satisfaction and cost metrics. They can combine 
individual patient data and outcomes using analytical software to create a population view that spans an 
entire spectrum of care, ranging from wellness programs to acute care and recovery. An ACO’s population 
could be assessed for the prevalence of diabetes, compliance with wellness programs initiated by the ACO, 
the co-morbid conditions that are associated with diabetes, and the types of clinical intervention that were 
utilized to address underlying illnesses. In addition, the ACO team could optimize the analytics to examine 
the cost effectiveness of specific treatments by measuring costs and outcomes against proposed bundled 
payment methodologies. This type of population care management could be utilized at all levels of care, 
from individual physicians to the ACO team to clinical and executive leaders seeking to assess the value and 
utility of the care provided to an entire population. The results of this analysis have the potential to lead to 
better care protocols, more efficient uses of resources and a greater increase in quality of care and overall 
patient satisfaction. 

The	  Northern	  Virginia-‐based	  Inova	  Health	  
Systems	  has	  six	  community	  hospitals	  with	  

a	  total	  of	  1,753	  beds	  and	  is	  moving	  
towards	  becoming	  an	  ACO.	  They	  chose	  a	  
suite	  of	  Oracle	  Health	  Sciences	  products	  to	  
assist	  the	  ACO	  in	  mining	  disparate	  sources	  
of	  data	  to	  understand	  the	  types	  of	  clinical	  
services	  provided;	  the	  costs	  to	  both	  Inova	  
and	  the	  patients;	  and	  the	  benefits	  that	  
accrued	  to	  the	  ACO	  as	  a	  result	  of	  using	  
evidence-‐based	  treatment	  protocols.	  
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Current Solutions 
Given that both predictive and retrospective analytics must evaluate data and trends across the 

healthcare enterprise, it is essential that the architecture to support this functionality is wide-ranging and 
comprehensive. The acquisition of data from a myriad of complex, financial, administrative and research 
source systems poses some significant challenges. These are compounded by the need to clean the data, 
integrate it with other data feeds from disparate sources and house it within a warehouse where it can be 
securely accessed and analyzed.  
 A comprehensive analytic solution would extract data from multiple sources, consolidate, integrate 
and validate it within an enterprise data model. The access layer of the model should be broken into several 
data marts to simplify user access, and to create collective views for groups of users such as providers and 
ACO teams. Data marts lend themselves to a number of analytical activities, such as ad-hoc queries; on-line 
analytical processing; and data mining and reporting. Given the changing dynamics of the health care 
marketplace, data marts would provide views into datasets specific to a condition, treatment protocol or 
cost among other items.  
 The use of data for analytics is accomplished through the use of a number of solutions that are 
currently on the market, which include: 

• Application Store for an Enterprise Healthcare Architecture – 
Apart from the ease of access to data through the use of 
specialized data marts; providers, ACO team members 
and clinical/administrative personnel have access to a 
wide range of healthcare specific analytic applications 
that optimize time-to value and reduce customized 
development risk. These are multi-vendor application 
offerings that are based on a common data model and 
can be utilized across a number of platforms.  
Applications can provide predictive and retrospective 
analytics for clinical trials, adverse events, patient 
registries, quality reporting, clinician performance 
management, revenue cycle management, and payer-
provider reporting and transparency, among others. 

• Operating Room Analytics - This solution is an analytic and performance management application that 
gives surgical service directors and surgical, anesthesia, and nursing leaders an enterprise view of 
operating room efficiency. The percentage of revenue and margin through the operating room is 
based on a number of factors, including on-time procedure starts, rapid turnaround and efficient 
perioperative processes and staff. The application is capable of analysis of the case volume, 
utilization rates, and turnover time and well as efficiency measures, which can be customized and 
extended as new metrics are created. 

• Supply Chain Analytics – Supply chain operations constitute 30 to 40 percent of healthcare costs, 
second only to personnel costs for inpatient care. This solution enables ACO teams and 
administrative personnel to assess inventory levels, determine likely product fulfillment needs, 
identify potential order backlog issues and receive current information on accounts receivable and 
other outstanding issues. 

• Healthcare Data Model – This solution deviates from a traditional data warehouse design in that the 
data model offers a comprehensive data repository that is flexible, adaptable and easy to use.  It 
provides an integrated view of clinical, financial, operational and research data across the provider 

The	  Moffitt	  Cancer	  Center	  in	  Tampa,	  
Florida	  is	  using	  an	  analytics	  and	  

informatics	  suite	  of	  products	  from	  Oracle	  
to	  analyze	  longitudinal	  data	  from	  patients	  

to	  support	  their	  Total	  Cancer	  Care	  
program.	  This	  advanced	  analytical	  

capacity	  enables	  Moffitt	  to	  identify	  and	  
validate	  targeted	  patient	  populations	  for	  
cancer	  trials	  and	  improves	  clinical	  trial	  

efficiency	  and	  productivity.	  
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enterprise that facilitates seamless data capture and cleansing. The use of hundreds of entities and 
attributes within the model makes it extensible and scalable to adapt to the multiple data needs of 
providers and administrators within an ACO.  The model can be divided into several views, as 
shown in Figure 4. 

 

Analytic	  View	   Description	  

Clinical	  Care	   Analytics	  at	  the	  point	  of	  care	  to	  provide	  care	  
management,	  adverse	  event	  analysis	  and	  readmission	  
prevention.	  

Research	   Used	  to	  identify	  prospective	  cohorts	  and	  biomarkers	  to	  
assist	  in	  comparative	  effectiveness	  research.	  

Patient	  Engagement	   Used	  for	  patient	  portals,	  personal	  health	  records,	  
telehealth	  and	  remote	  monitoring	  

Operational	  Efficiency	   Analytics	  that	  can	  be	  used	  for	  human	  resources,	  staff	  
scheduling,	  supply	  chain	  and	  operating	  room	  
optimization.	  

Financial	  Management	   Alignment	  of	  hospital-‐provider	  and	  payer-‐provider	  
health	  plan	  quality	  goals	  with	  financial	  incentives	  and	  
new	  reimbursement	  models	  of	  an	  ACO.	  

Executive	  Strategic	  Management	   This	  analytic	  component	  can	  be	  used	  to	  help	  
administer	  the	  ACO,	  prepare	  budgets	  and	  assess	  the	  
performance	  of	  each	  of	  the	  providers	  within	  the	  ACO	  
model.	  

Figure	  4:	  	  Components	  of	  an	  Enterprise	  Healthcare	  Data	  Model	  

The utilization of each of these analytic solutions can assist ACOs in delivering care as well as 
helping them meeting their quality, cost and patient satisfaction goals, including: 

 
• Within a hospital, these analytical solutions can be used to determine patterns of physician 

prescribing and will optimize outcomes for patients with congestive heart failure, based on 
patient risk factors. 

• Across the ACO, these analytic solutions can be used to explore clinical outcomes and risk 
tolerances to improve the overall quality of patient care. 

• Certain clinical pathways can be analyzed to determine which ones optimize patient 
outcomes. 
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• ACO teams can assess a number of varying factors within different clinical environments, 
such as outcomes relative to the use of certain drugs, the effectiveness of certain medical 
devices and the best practices that correspond to a specific diagnosis based on an analysis of 
clinical outcomes. 
 

Challenges and Opportunities 
The creation of accountable care models to support the goals and objectives of health reform 

present a number of challenges as well as opportunities to provide cost-effective care that is of high quality. 
Some of the challenges include: 

• The lack of a standard quality reporting/performance management system - The ACO model is based 
on providers meeting and exceeding quality and performance benchmarks. However, a large 
number of quality measures have been promulgated by a variety of organizations, including 
the National Quality Forum; the Joint Commission; the National Council for Quality 
Assurance and CMS. To promote consistency in quality and physician performance, there is 
a need to align similar measures to allow for more accurate and realistic assessments of 
benchmarks and their attainment by clinicians. 

• Current quality measures focus on individual physicians – An ACO is based on a group of medical 
providers coming together to provide comprehensive care for patients. Though the 
organization is held accountable as whole, quality measures that are currently in use tend to 
measure the performance of a single provider. Quality and performance measures based on 
the performance of entire care-teams need to be developed. 

• Developing the infrastructure – Most providers and medical settings currently lack the system 
infrastructure to support an ACO. An inability to properly coordinate care or transition 
individuals from one care setting to another can compromise the effectiveness of an ACO. 
Necessary HIT infrastructure includes the ability to create a longitudinal care record for 
patients that can seamlessly integrate data from multiple sources as well as the capacity to 
exchange that data between providers while maintaining its accuracy and integrity  The use 
of a master patient index (MPI) within the infrastructure ensures that a patient is represented 
through a unique identifier that allows cross-referencing of vital clinical and demographic 
information across systems within different facilities. 

Even with these challenges, there are a number of opportunities for a flexible, scalable and dynamic 
health exchange infrastructure that appropriately utilizes both predictive and retrospective analytics. These 
would include: 

 
• Ability to capture and analyze data across diagnosis and treatment – Using a robust healthcare 

enterprise model can consolidate and integrate data from a variety of sources, including 
financial, administrative and clinical data. By segmenting the data into individual marts, both 
providers and ACO administrators can evaluate treatment protocols and care plans across a 
wide range of diagnoses to help determine inefficiencies in care (such as redundant testing) 
and best practices (such as the use of certain medications that yield positive results within a 
patient population). Providers and ACO administrators could use this information to 
establish protocols within their ACO to help each provider meet and exceed certain quality 
and performance metrics. 

• An analytic platform can be used for population health – As the data is pulled from a specific mart, 
the individual information from each patient can be aggregated into a population view. Both 
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providers and administrators can examine treatment protocols across the entire ACO model, 
looking for efficiencies and best practices. In this manner, the ACO can assess quality 
among the entire group of providers accountable for care, rather than just at the individual 
level. 

• A robust infrastructure enables information exchange – The ability to record and seamlessly transfer 
data from one provider to another electronically is essential for the success of an ACO. The 
model dictates coordinated care in order to maintain accountability among providers as well 
as ensure that accurate and high quality care is provided.  

• Analytics provide comprehensive cost information – An analytic application that evaluates revenue 
and cost on top of the enterprise data model can assess the expenditures and payments for 
specific treatments. In this manner, the ACO can identify the most expensive elements of 
care as well as highlight services and procedures that may be bundled for a specific diagnosis. 
The ACO can also develop new protocols to eliminate inefficiencies and help assist in the 
establishment of cost thresholds that maintain appropriate controls without compromising 
quality or performance. 
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