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 A number of new federal initiatives are designed to promote the adoption of electronic 
health records and health information exchange, and to create new care models and 
processes for chronic disease management enabled by these technologies. The health 
informatics efforts are being managed by the Of fi ce of the National Coordinator for 
Health Information Technology (ONC), a new federal agency created by the Bush 
administration to implement the goal of universal adoption of electronic health records 
by 2014. Major commercial health insurers have adopted their own versions of some 
of these programs, suggesting their impact will be health system wide. Even though 
I describe these initiatives separately, it is important to consider their potential cumu-
lative effect. 

   Certi fi ed Electronic Health Records 

 First, we need to deal with a terminology issue. Early on the term “electronic medi-
cal record” (EMR) was used to designate a computer-based patient chart. At that 
time the focus was generally only on the physician. Technologies like the Internet 
offer the prospect of engaging all stakeholders, including the patient, in a networked 
healthcare system where data is shared and a more complete clinical and behavioral 
picture is available to all. This complete picture is now called the “electronic health 
record” (EHR). The EMR is a component of it. It also represents a shift in mindset 
away from treating disease and toward maintaining health.  [  1  ]  

 The federal “Meaningful Use” program we will discuss next requires that pro-
viders (“eligible professionals”) install a certi fi ed EHR. A detailed discussion of 
certi fi cation is beyond the scope of this book, but a section of the  fi nal rule pub-
lished by ONC provides a working de fi nition: “An electronic record of health-
related information on an individual that: (A) Includes patient demographic and 
clinical health information, such as medical history and problem lists; and (B) has 
the capacity: (i) to provide clinical decision support; (ii) to support physician order 
entry; (iii) to capture and query information relevant to healthcare quality; and 
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(iv) to exchange electronic health information with, and integrate such information 
from other sources.”  [  2  ]  

 ONC has approved six organizations to do certi fi cation testing and 1,426 certi fi ed 
products are listed on their website. Of these, 924 are “complete EHRs” meaning a 
purchase of this system alone provides all the tools to achieve Meaningful Use. The 
rest are “modular EHRs” meaning that they can be combined with other modular 
components to achieve Meaningful Use. An example of a modular EHR would be a 
system for e-prescribing. It would need to be combined with at least one other mod-
ule that could provide the rest of the required functionality. This complexity and 
multiplicity of choices creates a problem for prospective purchasers. ONC provides 
an online “shopping tool”  [  3  ]  but no real substantive guidance. For providers seek-
ing such advice I offer some suggestions in Resources at the end of the book.  

   Meaningful Use 

 In 2008 DesRoches  et al  published a comprehensive physician EHR adoption survey 
and introduced the distinction between “basic” electronic health record systems and 
“fully functional” systems.  [  4  ]  Table 1 of the paper  5  describes in detail the differ-
ence between a “passive” electronic replacement for paper charts and a system that 
“actively” intervenes to help improve care quality. It provides a useful basis for 
understanding the concept of Meaningful Use as de fi ned by ONC. 

 The American Recovery and Reconstruction Act (ARRA, the “Stimulus”) that is 
funding EHR deployment de fi nes Meaningful Use as including three components:

    1.    The use of a certi fi ed EHR in a meaningful manner.  
    2.    The electronic exchange of health information to improve quality of healthcare.  
    3.    The use of certi fi ed EHR technology to submit clinical quality and other measures.     

 ONC was charged to de fi ne what a certi fi ed EHR is and to develop a process for 
certifying EHRs. It was also told by Congress to more speci fi cally de fi ne and imple-
ment Meaningful Use of those certi fi ed EHRs. After much debate and the solicita-
tion of external input, ONC decided to do this in three stages (Fig.  2.1 ).  

 The ARRA program funds adoption by hospitals and community-based “eligible 
providers”. Eligible providers are physicians and a list of other licensed health pro-
fessionals. Hospitals and eligible providers each have their own Meaningful Use 
standards but we’ll only discuss the standards for eligible providers. 

 At present Stages 1 and 2 have been  fi nalized. As shown in Fig.  2.1 , Stage 1 
focuses on data collection and sharing while Stage 2 introduces more advanced uses 
of that data to improve clinical processes and decisions. Both stages require the 

   5     http://www.nejm.org/doi/full/10.1056/NEJMsa0802005      
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submission of certain quality measures. De fi ning quality and appropriate measures 
is itself a complex subject. For our purposes it suf fi ces to recognize that quality 
measures are typically either of  process  (did the provider frequently enough do 
something that is desired) or of  outcome  (did enough of the provider’s patients 
achieve a desired result). 

 The quality measures in Stage 1 are divided into 15 mandatory  Core Measures  
a so-called  Menu Set  of 10 measures of which 5 must be done, 3 core  Clinical 
Quality Measures  and 38 optional quality measures of which 3 must be done. 
The Core and Menu Set measures are further subdivided into groups of measures. 
The groups and examples provided here use language taken directly from the 
government and may contain unfamiliar terms. 

 The Stage 1  Core Measures  are divided into four groups and are mostly mea-
sures of process. The four groups are listed below along with an example of one of 
the quality measures for each group.

  Fig. 2.1    The Three Stages of Meaningful Use       
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    Improve Quality, Safety, and Ef fi ciency, and Reduce Health Disparities 

   Example: At least 40% of prescriptions transmitted electronically to the patient’s 
pharmacy.     

   Engage Patients and Families 

   Example: Provide patients clinical summaries within three business days for 
more than 50 percent of all of fi ce visits.     

   Improve Care Coordination 

   Example: Perform at least one test to demonstrate the ability to exchange key 
clinical information with other providers.     

   Privacy and Security 

   Example: Conduct or review a security risk analysis and implement security 
updates as necessary.       

 The ten Stage 1 Menu Set measures are also divided into four groups. These mea-
sures are not all mandatory; each provider must implement at least  fi ve. Again, here 
is one example for each of the four groups:

    Improve Quality, Safety, and Ef fi ciency, and Reduce Health Disparities

    Example: Generate at least one report listing patients with a speci fi c condition.     

   Engage Patients and Families 

   Example: Send reminders, if desired, for preventive/follow-up care for speci fi ed 
minimum percentages of adult and pediatric patients     

   Improve Care Coordination 

   Example: Perform medication reconciliation for more than 50 percent of patient 
transitions into the care of the physician.     

   Improve Population and Public Health 

   Example: Perform at least one test of EHR’s capability to provide electronic 
syndromic surveillance data to public health agencies, and perform a follow-up 
submission if the test is successful.       

 The three core Clinical Quality measures relate to: 1) adult weight screening; 
2) screening and management of hypertension and; 3) determining smoking behav-
ior and prescribing cessation measures if appropriate. The Stage 1 and Stage 2 
requirements and the full set of quality measures are summarized clearly on the 
Internet.  [  5  ]  

 In general Stage 2 raises the bar on performance requiring, for example, more 
health information exchange, increased e-prescribing and electronic access to digi-
tal scans and images. Of particular interest are two new Core Measures requiring 
that 5% of a provider’s patients actually access their health data electronically and 
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that an equal percentage send secure electronic messages to their provider. As we’ll 
see later on, these new core measures promote wider use of Personal Health Records 
and the new DIRECT approach to health information exchange. At least one useful 
comparison of the three stages in chart form is posted on the Internet.  [  6  ]  

 The speci fi cs are the subject of debate, discussion, and negotiation. However, 
even a casual inspection of these examples should reveal how closely they align 
with the data logistic problems of chronic disease management. They are clearly 
designed to move electronic health record system vendors and their customers from 
“basic” to “fully functional” use of the technology. Finally, in many cases, they 
align well with the original arguments made by Dr. Larry Weed for electronic 
records back in the 1960’s and quoted in part at the beginning of the book.  

   The Medicare and Medicaid EHR Incentive Programs 

 These are complex programs we won’t cover broadly here. There is an of fi cial site 
 [  7  ]  and a good article that summarizes the programs for health providers. 
 [  8  ]  Providers are termed “eligible professionals”. The de fi nition of this is different 
under the Medicare and Medicaid incentive programs but extends beyond licensed 
physicians in both. Eligible professionals can be reimbursed for their investment in 
a certi fi ed electronic health record system up to $44,000 over  fi ve years under the 
Medicare EHR Incentive Program and up to $63,750 over six years under the 
Medicaid program. 

 There are criteria for whether or not a provider practice is eligible based on their 
volume of Medicare or Medicaid patients. Providers cannot participate in both pro-
grams. Medicare is run by the federal government so it is uniform across the coun-
try. Medicaid is run by each state with some funding from the federal government 
so, as with all Medicaid policies, the details can vary by state. Those providers who 
do not achieve Meaningful Use by 2015 will see a downward adjustment in their 
Medicare payments. The amount of this adjustment will grow through 2020 when it 
will reach 5%. There are currently no payment adjustments under the Medicaid 
program. 

 These incentive programs were clearly designed to resolve the incentive discon-
nect with respect to who invests in electronic records and who bene fi ts from them. 
In other words, the federal government acknowledges that the main bene fi ciaries 
will be the organizations that pay for healthcare – primarily the government itself 
and employers providing health insurance. As a result, the government will cover 
the investment for eligible professionals who install electronic records and use them 
in a manner that should, at least in theory, improve the quality and ef fi ciency of 
healthcare. The  fi nal tally is still years off, but adoption has clearly increased and I 
believe this substantial investment is also paying off in ways that weren’t necessar-
ily predicted up front. It has become a driver for innovation. We will look at speci fi c 
examples of these innovative new technologies in   Chapters 4     through   7    .  

http://dx.doi.org/10.1007/978-1-4614-5629-2_4
http://dx.doi.org/10.1007/978-1-4614-5629-2_7
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   Accountable Care Organizations 

 The idea of producing better results while spending less may seem counterintuitive 
to some readers. However, it is a key assumption in most quality improvement 
efforts and is well accepted in other industries, such as manufacturing, where doing 
it right the  fi rst time, rather than inspecting for defects and  fi xing them after the fact, 
has led to substantive improvements in product quality while driving down costs. 

 Healthcare, as always, is different. An example of this is found in a 2004 study 
from Kaiser Permanente.  [  9  ]  It looked at disease management programs for coro-
nary artery disease, heart failure, diabetes, and asthma in their organization and 
found that ”we cannot reduce costs by improving quality unless the treatments and 
educational interventions that we bring to the chronically ill are not merely recom-
mended by evidence-based guidelines but are cost-saving.” 

 To achieve cost savings we need new care models designed to reduce cost. Such 
models do exist. The Robert Wood Johnson foundation advocates the Chronic Care 
Model  [  10  ] . The American Academy of Pediatrics, the American Academy of 
Family Physicians (and its Transformed subsidiary) and other groups advocate the 
Patient Centered Medical Home (PCMH).  [  11  ]  These are similar models that 
emphasize a more coordinated and team-oriented approach to care that ultimately 
requires health information technology to manage and orchestrate new processes. 

 They do seem to work, if done properly. A review article found that “18 of 27 
studies of the Chronic Care model concerned with 3 examples of chronic conditions 
(congestive heart failure, asthma, and diabetes) demonstrated reduced healthcare 
costs or lower use of healthcare services.”  [  12  ]  

 The term “Accountable Care Organization” (ACO) was  fi rst used in 2006 by 
Elliott Fisher, Director of the Center for Health Policy Research at Dartmouth 
Medical School, during a discussion at a public meeting of the Medicare Payment 
Advisory Commission.  [  13  ]  Again, we will not delve into the details here but an 
article from Health Affairs  [  14  ]  provides a good overview. The basic idea is to 
change the reimbursement model so that practitioners are rewarded for providing 
care at or above well-de fi ned levels of quality  if  they do this at a lower cost than 
would otherwise be expected. Will this approach work? 

 ACOs are designed to help solve some of the basic de fi ciencies in our management 
of chronic disease by incentivizing providers to adopt the new models for chronic 
disease management. As we discussed earlier, one of the major problems is lack of 
information sharing. Chronic disease drives the substantial majority of healthcare 
costs. Given the fragmented nature of our health system chronic disease patients – 
particularly those with multiple chronic diseases – receive care from many different 
providers in the typical year. In this country, except in certain limited areas that do 
have a health information exchange, each provider delivers care with little or no 
knowledge of what the other providers have done. 

 But does this lack of data sharing actually create problems? The answer seems to 
be yes. The 2008 Commonwealth Fund International Health Policy Survey of Sicker 
Adults  [  15  ]  was a telephone survey conducted from March to May 2008 of 
prescreened adults whose health was fair or poor based on; serious illness in past 
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2 years; or who were hospitalized; or had major surgery in past 2 years. The study 
showed that, among other results, specialists see patients without having their medi-
cal records around 20% of the time and that 30% of patients are discharged from 
hospitals without speci fi c medication instructions. In sum, as shown in  Fig. 2.2 , 
43% of these patients reported a medical mistake, medication error, and/or lab test 
error or delay when they were seen by four or more physicians versus 25% by those 
who were seen by 1 or 2 physicians.  

 The details are again beyond the scope of this book and, in part, are not yet clear, 
but an ACO offers to share savings with a self-organized provider group so long as it 
also produces quality measures at or above some pre-de fi ned level. In practice the 
group might be a hospital and physician practices it owns or collaborates with. It might 
be medical practices, home health and long term care providers and pharmacists who 
band together using health information technology to deliver more coordinated care. 

 Much of the belief that this approach can work comes from a pilot program in ten 
large physician group practices (PGPs) begun in 2005 and funded by the Centers for 
Medicare & Medicaid Services (CMS), the huge federal agency that manages both 
the Medicare program to provide healthcare for the elderly and the Medicaid pro-
gram for the poor and people with certain disabilities. The purpose was “to examine 
whether care management initiatives could generate cost savings by reducing avoid-
able hospital admissions, readmissions, and emergency department visits, while 
improving quality results”.  [  16  ]  All PGPs met at least 29 of the 32 quality goals, 
most of which were process measures related to coronary artery disease, diabetes, 
heart failure, hypertension, and preventive care. Five generated Medicare savings of 
$38.7 million, earning performance payments of $31.7 million. Marsh fi eld Clinic, 

  Fig. 2.2    More Physicians Caring for a Patient Can Lead to More Errors       
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a well known and respected health system in Wisconsin, was the most successful 
site and earned more than half of the performance payments. Dr. Theodore Praxel, 
who headed the Marsh fi eld effort, attributed their success in part to “health informa-
tion technology (point-of-care reminders, being completely chartless)”. 

 A report on this project by the Commonwealth Fund states that:
  “All of the sites participating in the PGP Demonstration have introduced some 

form of information technology that makes clinical data more readily available at 
the point of care, including EHRs and patient registries. This supports the introduc-
tion of planned visits.  

  These systems have improved work fl ow ef fi ciencies in several ways without 
requiring new hires or taxing current staff. EHRs can include abnormality prompts 
that indicate to a provider that certain tests are missing for a particular patient. 
These types of prompts can improve the work fl ow as well as quality of care. One site 
includes each of the three components of the diabetic foot exam in its EHR.”  [  17  ]    

 So, success under an ACO does appear to increase if health information technol-
ogy is used appropriately. From a provider perspective, however, this requires a 
substantial investment beyond whatever money is paid by the incentive programs  if  
they are successful in meeting the requirements for extra reimbursement. In addi-
tion to the technology, new care models need to be put in place and this can require 
additional space or renovations of existing space, retraining of employees as well as 
hiring new kinds of employees such as care coordinators. 

 Re fl ecting on this would suggest that a health system that makes this investment 
would be better off if the cost could be spread out among as many patients as pos-
sible so that the bene fi ts of success would be greater. The opportunity to do this 
seems to be growing as most of the major private insurers are following the trend 
that Medicare has started with outcome-based payment systems of their own.  [  18  ]  
 [  19  ]   [  20  ]   [  21  ]  

 Two of them have gone far beyond that. In 2010 UnitedHealth acquired Axolotl 
(now called OptunInsight), the largest supplier of HIE technology, and Aetna 
acquired Medicity, the second largest supplier. These two companies obviously see 
health informatics as such a strategic tool for managing outcome-based care that they 
want to provide the tools themselves, presumably to create competitive advantage. 

 Taken together these new Federal programs create incentives for providers to 
deploy electronic medical records and utilize them, along with health information 
exchange, to manage new care models that improve quality while reducing costs. 
At least that is the hope. The results are far from clear but I’m optimistic they will 
be positive, if the programs are fairly designed in a manner that allows providers to 
experiment and  fi nd models that work for them locally and if they are given a 
suf fi cient chance to work in our highly charged and polarized health political 
environment. 6       

   6   For an excellent discussion of the ACO concept from all the major perspectives, I strongly recom-
mend you read the report by the Taconic Health Information Network and Community (THINC) 
in the Hudson Valley of NY State.  [  22  ]   
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