
he great paradox of modern American medicine is the
coexistence of stunning achievement in biomedical knowl-

edge and technology, alongside our failure to meet the basic
healthcare needs of a substantial proportion of the population.
As the bridge between technical
advances in medicine and the real
lives of patients, primary care
physicians find themselves
stretched thin by patient demand
for greater responsiveness to
urgent care needs, lack of time to
deliver preventive services, and
the increasing complexity of
chronic disease management.
Communities in North Carolina
and throughout the country are
facing a relentless escalation of
healthcare costs, with an alarming
rise in the proportion of the pop-
ulation without health insurance.
Simultaneously, the physicians serving these communities face
increasing costs and decreasing reimbursement, with mounting
pressure to see more patients in less time, or to limit the types of
patients they care for, in order for their practices to survive.1

The Aim of this Issue of the Journal

In response to these challenges, primary care is rapidly evolving,
as healthcare providers explore new ways of responding to patient
needs while also making their practices more efficient and effective.
These innovations are the foci of this issue of the North Carolina
Medical Journal. 

Revisiting the history of general practice in North Carolina
offers insight into contemporary primary care delivery, and

allows us to examine whether the structure of primary care that
has evolved in our communities is adequately equipped to
address the needs of the population being served. Our own
review of this history suggests that primary care practice requires

substantial systematic change to remain viable and to provide
adequate access to quality healthcare. Against the background
of this historical overview, we will present ways in which practices
across the state are rising to the challenge of improving access
and quality while decreasing costs, and discuss implications for
future strategic initiatives, policies, and research.

It is well-established that community-based primary care
practices play a key structural role in the care of the population.
Kerr White, T. Franklin Williams, and Bernard Greenberg first
established this with their classic 1961 paper on “The Ecology
of Medical Care,” derived from their work here in North
Carolina, which demonstrated that the vast majority of patient
care takes place in community-based outpatient practices, 
substantially distinct from care received in hospitals and academic
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health centers.2 Larry Green more recently updated and confirmed
this conclusion (see Figure 1).3

It is further evident that the strength of the organization of
primary care has a major impact on the health of the population.
Barbara Starfield conducted a series of studies in the early
1990s to measure the integration and impact of primary care
systems around the world, and found that countries where 
primary care is most firmly established as the foundation of the
care delivery system have not only the best health outcomes for
the population, but the least expensive care.4-9 Within the
United States, counties with more primary care providers have
lower mortality rates.10 Similarly, states with higher ratios of
specialists to the population have both higher healthcare
expenses and lower-quality care for the Medicare population,
while states with more generalists have lower spending and use
more effective care.11 The structure and processes of community-
based primary care practice in North Carolina, then, warrant a
closer look.

Looking Back: A History of Community Practice in North
Carolina

Today’s community-based primary care practices have
evolved from a model that dates back at least a half-century. In
1952, there were just over 2,000 general practitioners in North
Carolina, with a ratio of approximately 5,000 patients per 
primary care physician.12 The health status of North Carolinians
was poor at the time: 40% of whites and 60% of blacks were
found unfit for the military draft during the World War II—
the highest percentage of draft rejections of any state in the
country. Leading causes of death included cancer, stroke, and
heart attack; but deaths from tuberculosis, accidents, and

premature births were also much
more common.13 

In 1953, 75% of North Carolina
physicians were in solo practices.
Most primary care physicians
offered hospital care and obstetrics,
and one-in-ten performed major
surgeries. Most physicians practiced
out of small offices—often in a drug
store or in a practice facility attached
to their home—offering preven-
tive care and treating respiratory
infections, injuries, cardiovascular
and infectious diseases, and other
conditions. Fifty-two percent offered
walk-in care, sometimes without
appointment systems. Office staff
was minimal, with perhaps a single
nurse or assistant, and less than half
of practices had their own x-ray and
electrocardiogram (EKG) equipment.
Record-keeping was sporadic; 11%
did not keep clinical records and
47% kept notes that consisted only
of the diagnosis or treatment.14

Community clinicians in 1953 worked 50 hours-a-week seeing
patients in the office, not including on-call and after-hours
work. Most had office hours on Saturdays, and a remarkable
11% also kept Sunday hours. In addition, most doctors visited
patients in the hospital and made house calls. Fees were low,
about $3 per visit, contributing to an annual salary of about
$16,000.14

The population of North Carolina has nearly doubled in
the last 50 years. While the number of family physicians today
is only slightly more than the number of general practitioners
in the 1950s, the addition of internists, pediatricians, and
obstetricians to the primary care ranks has netted a ratio of about
1,200 patients to each primary care practitioner.15 As Table 1
shows, the mortality of influenza/pneumonia, non-vehicular
accidents, premature births, and tuberculosis have all decreased
substantially over the past half-century. Deaths due to cancer
have increased dramatically, as have deaths due to chronic lung
disease, chronic diabetes, and Alzheimer’s disease.16 This explosion
of chronic disease has had a large impact not only on mortality,
but on the distribution of demand for patient care. While 
preventive care visits are still common, the proportion of visits
for chronic conditions, such as cardiovascular disease, diabetes,
and musculoskeletal disorders, has risen considerably (see
Figure 2).17

The organization of primary care practice has also changed
dramatically. Solo practices, which once accounted for three-
quarters of all community practices, have largely been replaced
by group practices. While health insurance only covered about
12% of patients in 1950, 73% of patients today are covered by
Blue Cross Blue Shield, Medicare, Medicaid, or health mainte-
nance organizations.18 As a consequence of changing needs of

1000 persons

800 report symptoms

327 consider seeking medical care

217 visit a physician’s office  (113 visit 
a primary care physician’s office)

65 visit a complementary or 
alternative medical care provider

21 visit a hospital outpatient clinic

14 receive home health care

13 visit an emergency department

8 are hospitalized

<1 is hospitalized in an academic
medical center

Figure 1.
Results of a Reanalysis of the Monthly Prevalence of Illness in the
Community and the Roles of Various Sources of Healthcare

Each box represents a subgroup of the largest box, which comprises 1000 persons.
Data are for persons of all ages.

Source:  Green, et al., 2001.3
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the population, the dramatic development of office-based tech-
nology, and the spread of insurance reimbursement, staffing
ratios have gone up dramatically. The ratio of one nurse or
assistant to one physician in the 1950s increased to an average
ratio of 4:1 or 5:1 by 2004. The resulting increase in overhead is
a key feature of the business model of modern primary care.
Today’s community clinicians have cut their office hours down
to about 44 hours-a-week or less, with weekend hours much less
extensive and house calls exceptional. The number of patients
seen each week has dropped from an average of 170 to 95. Fees
have risen to a mean of $71 per office visit,19 while the median
salary of all primary care physicians is now $153,23120—both
representing dramatic increases far beyond inflation.

What are the lessons of this history? First, the primary care
practices of the past were designed for short, problem-focused
visits that addressed acute infectious disease, trauma, and well-
person care. Consequently, practices were organized around rapid
triage for relatively simple problems, with short appointments
emphasizing diagnostic tests, brief treatments, and education.
Most of the care delivered was provided by the doctor. In con-
trast, primary care practices of the future need to provide
chronic disease management in addition to acute care and more
comprehensive preventive services. In order to do chronic care
well, Wagner and colleagues at Group Health Cooperative of
Puget Sound have argued for an emphasis on patient self-
management support, planned regular visits with care-giving
teams, linkages to community resources, and evidence-based
clinical decision support,21-24 all of which require system redesign
on an organizational level, rather than merely motivating
behavioral change on the part of individual providers. It must be
recognized, however, that the role of primary care is not limited
to chronic disease. A key element of primary care’s contribution

to the health of the population and to cost control is its multiple
missions—to provide preventive services and urgent care as
well as chronic care.

Second, the traditional business model for primary care is
failing. Public demand and the broad penetration of health
insurance (compared with the 1950s) has allowed a great
expansion of practice costs related to staff and clinician salaries,
spurred by increases in office technology and the need to 
capture reimbursement from a complex array of payers. The
last decade has seen great additional increases in overhead costs,
in terms of staff salaries, Health Insurance Portability and
Accountability Act (HIPPA) and other regulatory compliance,
and now electronic health records. Reimbursement has not
kept up with these expenses, and sectors of practice that were
previously critical to financial viability, such as office laborato-
ries, have been tightly restricted. Primary care practices have
always had to attend closely to overhead costs; now they must
rethink their overhead radically and look for innovative ways to
maximize clinical efficiencies through technology and the
reorganization of care systems.

Looking Around: A Broken Primary Care System
It is important to understand that many aspects of our current

primary care system—and thus the bulwark of the health of the
population—are broken. Despite dramatic economic growth
since 1990, North Carolinians are finding it increasingly difficult
to access regular and continuous primary healthcare services.
According to the 2004 North Carolina Behavioral Risk Factor
Surveillance System, almost one-in-five adults in North
Carolina lack health insurance, with rates of insurance coverage
much lower among racial and ethnic minorities. Twelve percent
of insured adults and 51% of uninsured adults report not having
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Table 1.
Leading Causes of Death in North Carolina,1952 and 2002
The past half-century has witnessed a disappearance of premature births and tuberculosis as leading causes of death,
while cancer and chronic diseases have risen in dominance.

1952 Deaths 2002 Deaths
per 100,000 per 100,000

Heart disease 251 Heart disease▼ 222

Vascular lesions affecting CNS 98 Cancer▲ 194

Malignant neoplasms 80 Cerebrovascular disease▼ 63

Influenza and pneumonia 31 Chronic lower respiratory diseases▲ 44

Accidents (except motor vehicle) 30 Diabetes mellitus▲ 27

Motor vehicle accidents 30 All other intentional injuries▼ 24

Premature births 22 Alzheimer’s disease▲ 24

Nephritis and nephrosis 17 Influenza and pneumonia▼ 23

Tuberculosis 15 Motor vehicle injuries▼ 20

Diseases of arteries 14 Nephritis and nephrosis 17

▼Conditions for which mortality rates have decreased     ▲Conditions for which mortality rates have increased

Sources: Division of Epidemiology Biennial Report, NC State Board of Public Health, 1952; and NC State Center for Health Statistics, 
Detailed Mortality Statistics, 2002.
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a personal physician or other healthcare provider. Approximately
17% of all North Carolina adults report that they could not get
needed medical care at some point during the last 12 months
due to cost.25,26 Concomitantly, the health status of the 
population is worsening. Those without health insurance or a
usual source of care receive fewer preventive services27 and
experience higher mortality rates and worse clinical outcomes
for chronic conditions.28

The national Institute of Medicine (IOM) has argued 
persuasively that the quality of American healthcare falls far
short of expectation.29,30 While much attention has been given
to patient safety and quality of care in inpatient settings, there
is ample evidence of a quality chasm in primary care as well. In
a recent random sample, only slightly more than half of adults
received recommended care for prevention, acute episodes, or
treatment of chronic conditions.31 Similarly, more than half of
patients with diabetes,32 hypertension,33 high cholesterol,34

congestive heart failure,35 chronic atrial fibrillation,36 asthma,37

depression,38 and tobacco addiction39 are managed inadequately.40

Nationwide, disparities in healthcare access and quality related
to race, ethnicity, and socioeconomic status are pervasive.
Disparities have been well documented in preventive, acute,
and chronic care across many clinical conditions; and across
many care settings,
including primary care.41

In North Carolina,
African Americans have
persistently higher
death rates from heart
disease, stroke, and dia-
betes than whites;42

conditions which are
largely preventable
with early detection of
risk factors and good
chronic disease man-
agement. Disparities
may be attributable, in
part, to differential
access to quality primary
care. A recent study
showed that among
Medicare patients, 80%
of visits for African
American patients in
this country represent
care provided by only
22% of physicians.

Physicians caring for African American patients
are less likely to be board-certified, and less likely
to have access to specialty consultation, diagnostic
imaging, and arrangements for non-emergency 
hospital admissions.43

As concerning as these trends are, there is reason
to believe that conditions will worsen. While
advances in medical technology, such as organ

transplantation, thrombolytic therapy, or anti-HIV pharmaceu-
ticals receive wide publicity and acclaim, the prevalence of key
health conditions, such as diabetes, hypertension, high cholesterol,
obesity, and sexually transmitted disease, continues to rise.44-46

Furthermore, the healthcare safety net itself is in danger. Often
unrecognized is that primary care practices form a huge com-
ponent of the safety net for the poor and uninsured. Nationally,
nearly two-thirds of the uninsured report a private practice
physician as their regular source of care,47 a far greater number
than traditional “safety net” institutions such as academic
health centers, community health centers, and county health
departments. As primary care practices fight for survival, there
will be a tendency to jettison patients with a relatively less desirable
source of reimbursement—the uninsured or, increasingly,
Medicare and Medicaid. 

Looking Ahead: Innovations in Primary Care
During the last few years, the leading professional organiza-

tions in family medicine,48 general internal medicine,49 and
pediatrics50,51 have performed substantial studies of what the
future of their disciplines will hold. The Future of Family
Medicine project48—a broad scope effort which involved all
family medicine professional organizations, conducted extensive
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Figure 2.
Office Visits1 for Common Diagnoses in North Carolina, 1953 vs. 2002

1 Preventive visits include well child care, well adult care, prenatal care. URI includes upper respiratory infection,
pharyngitis, bronchitis, sinusitis. Musculoskeletal includes arthropathy, spinal disorders, rheumatism.
Cardiovascular includes coronary heart disease, hypertension, congestive heart failure, hypercholesterolemia.

Sources: Peterson et al, An analytical study of NC general practice 1953-1954. J Med Educ, 1956; and 
Woodwell et al, National Ambulatory Medical Care Survey: 2002 summary, CDC.

“...practices across the state are
rising to the challenge of

improving access and quality
while decreasing costs...”



survey research, obtained substantial participation from
employers and insurers, and tested its economic model—has
attempted to define a “New Model of Practice”—including the
scope, philosophy, organization, and business model of practice.
Table 2 contrasts the New Model of Practice to Traditional
Practice.

Practices that include all features of the “New Model of
Practice” do not yet exist—nor is there consensus that all elements
of the new model are necessary. There have been, however,
great efforts to develop and test new models of primary care
that respond to the changing needs of the population and the
demands placed on practices. This special issue of the North
Carolina Medical Journal highlights examples of recent develop-
ments in the delivery of primary care from our own state that
show promise in advancing access to quality care or enhancing
the financial viability of community practices. Our experience is
that many of the innovators are working in relative isolation,
often below the radar of academic medical centers traditionally
focused on improving the efficacy of care. We believe that broader
networking and public discourse will help move the process
along. It is the intent of this Journal issue to spur dialogue, not
about whether primary care needs fundamental change, but
rather how to do it in such a way that access and quality of care
are improved while ensuring a viable primary care delivery system.

It is important to set some bounds on the discussion. A
premise of this issue is that it is unrealistic to look to individual
physicians alone to rectify the pervasive issues of access and
quality in primary care. Work from the Duke University
Department of Community and Family Medicine has illustrated
quite clearly the impossibility of incorporating all evidence-
based preventive and chronic care guidelines into our current
modes of practice. To fully achieve current recommendations
for an average panel of 2,500 patients, a physician would have
to dedicate 7.4 hours per working day to preventive services alone
(to the exclusion of acute and chronic care).52 As emphasized in
the IOM Quality Chasm Report, “Trying harder will not work.
Changing care systems will.”29

A second premise of this issue is that our focus is limited to
office-based primary care in community settings. Dentistry and
public health have been largely excluded from the American
concept of primary care for at least two generations, and the
marketplace has further “carved out” a large component of mental
healthcare in recent years. The rapid spread of hospitalists,
especially in urban centers, also has potential to fundamentally
alter relationships between primary care practices, hospitals,
and communities. Finally, entities outside of primary care,
notably large businesses and insurers, are increasingly developing
programs of disease management that overlap with initiatives
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Table 2.
Traditional versus New Model of Practice

Traditional model New model
Systems often disrupt the patient-physician relationship Systems support continuous healing relationships 
Care is provided to both sexes and all ages; includes all Care is provided to both sexes and all ages; includes all 
stages of the individual and family life cycles in continuous, stages of the individual and family life cycles in 
healing relationships continuous, healing relationships 
Physician is center stage Patient is center stage 
Unnecessary barriers to access by patients Advanced Access by patients 
Care is mostly reactive Care is both responsive and prospective 
Care is often fragmented Care is integrated 
Paper medical record Electronic health record 
Unpredictable package of services is offered Commitment to providing directly and/or coordinating a 

defined basket of services 
Individual patient oriented Individual and community oriented 
Communication with practice is synchronous Communication with practice is both synchronous and
(in person and by telephone) asynchronous (e-mail, Web portal, voicemail) 
Quality and safety can be assumed Processes are in place for ongoing measurement and 

improvement of quality and safety 
Physician is the main source of care Multidisciplinary team is the source of care 
Individual physician-patient visits Individual and group visits involving several patients and 

members of the healthcare team 
Consumes knowledge Generates new knowledge through practice-based research 
Experience-based Evidence-based 
Haphazard chronic disease management Purposeful, organized chronic disease management 
Struggles financially, undercapitalized Positive financial margin, adequately capitalized 

Source: Reproduced with permission from 'Annals of Family Medicine, vol. 2(suppl 1),' March/April 2004. Copyright © 2004 American
Academy of Family Physicians. All Rights Reserved.
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presented in these articles. Though rarely acknowledged, the
implications of these trends are substantial, and have been only
partially evaluated. We recognize, but cannot address fully, the
need for further dialogue about the role of practices in these
larger issues of public health promotion, prevention, and disease
management. 

Addressing the Business Model: Low-
Overhead Models of Practice

In recent years, much attention has been given to the rapid
spread of practices developed to counter the failing business
model of traditional primary care. Examples include hospitalist
practices, in which the hospital bears the vast majority of costs of
staff and systems, exclusive nursing home practices, and niche
practices limited to home care. In this issue, Dr. Brian Forrest’s
practice provides a representative example of the concept of dra-
matically reduced overhead extended to traditional primary care
office practice.53 Traditional primary care practices have among
the highest overhead rates of any office-based medical practice—
often exceeding 50-60%. Dr. Forrest and others have been able
to demonstrate the practical consequences of reducing overhead

below 25% of total costs: appointment lengths of 30 minutes,
with greater time to address prevention and chronic disease,
improved patient satisfaction, and the opportunity to see people
who can not afford traditional care. The expense break-even
point of three-to-five patients per day is remarkable, and Dr.
Forrest’s attention to the sources of overhead, from staffing to
facility maintenance, is instructive to anyone working in a tradi-
tional environment. Given the rapid escalation of copays and
deductibles, the experience of Dr. Forrest’s patients is instructive:
they pay less out-of-pocket for a history and physical exam, as
well as standard and screening tests than would be required for
copays under many insurance companies. It is important to note
that Forrest and others do not yet offer data about overall cost
and quality of care over time. Still, the experience of his practice
and others like it raises the question of the incremental value of
oversight and quality interventions that insurers provide—how
much does it cost and how much is it worth? 

Low-overhead practices are not yet for everyone, however.
While Forrest and others have been successful in specific settings,
with favorable demographics and a charismatic clinical leader,
other primary care providers attempting to adopt the model
have failed. It is important to learn what factors influence success,
and how such practices can be integrated into a larger local
health systems, including hospitals and specialty care. Similarly,

it will be important to develop the model further with more
explicit attention to chronic disease management and care outcomes.
The most important priority, however, is to explore the viability
of the model among more disadvantaged populations. Dr. Steven
Crane describes early experience with low-overhead practices
targeting indigent patients, and discusses challenges to imple-
menting this model in underserved communities.54

Advanced Access Scheduling: Doing Today’s
Work Today

Advanced Access, also known as Open Access, refers to a way
of organizing a practice to allow much improved access to care.
The basic premise is that patients should be able to get an
appointment the same day that care is needed. This requires a
fundamentally different approach to patient scheduling—prac-
tices must anticipate demand to assure that enough open slots
are available for same-day requests. The transition to Advanced
Access is challenging—requiring substantial changes to clinician
templates, front-desk routines, and telephone protocols, with a
difficult period of “working down the backlog” in which both
previously scheduled appointments and same-day appointments

are being seen.55,56 Successful practices
report a significant reduction of missed
appointments, improved financial per-
formance, and significant improvements
in patient and physician satisfaction. In
this issue of the Journal, Drs. John
Anderson and Carlos Sotelango provide a
case study of the transition to Advanced
Access in a family medicine practice, with
an illustration of the use of metrics and

iterative process improvement methods key to successful imple-
mentation.57 Dr. Greg Randolph’s commentary addresses
potential advantages and problems in extending the Advanced
Access model to subspecialty practice.58

Several unanswered questions remain, however, about the
feasibility of Advanced Access scheduling in varied settings.
First, how robust is the business model? How long do financial
benefits last? Advanced Access requires specific and potentially
costly infrastructure—can the practice environment afford it?
Will local insurers pay for combined services, such as preven-
tive and acute care, provided at the same visit? Such features,
while appreciated by physicians and patients alike, are not sus-
tainable without reimbursement. A second issue is the incor-
poration of chronic disease care into Advanced Access. Patient-
driven appointment scheduling may improve patient satisfac-
tion, but patients with chronic disease and other conditions
need regularly scheduled visits—whether or not the patient
takes the initiative to ask for them. We may need to move
beyond Advanced Access to a concept of organized access, to
incorporate both patient-demanded access and practice-initiat-
ed visits for focused chronic disease care.

“...it is unrealistic to look to 
individual physicians alone to 

rectify the pervasive issues of access
and quality in primary care.” 



Disease Management in the Primary Care
Setting

Recognition that the majority of patients with chronic illness
do not receive optimal treatment has motivated the redesign of
primary care around improved chronic disease management in
recent years. The chronic care model, as envisioned by Edward
Wagner and colleagues at Group Health Cooperative of Puget
Sound, posits that higher-quality care necessitates “system reform
in which informed, activated patients interact with prepared,
proactive practice teams.”23 Innovation in chronic care disease
management has six interrelated components: support for more
effective patient self-management beyond traditional didactic
patient education; clinical information systems to include
patient registries and treatment planning reports, delivery system
redesign with coordination of multidisciplinary caregivers; 
clinician decision support through evidence-based practice
tools; healthcare organizational support for chronic disease
improvement; and integration of community resources.59

Several practice models for improving chronic disease manage-
ment have emerged in recent years, traditionally focusing on
high-cost diseases such as diabetes, congestive heart failure, and
asthma. Many disease-specific chronic care management initia-
tives have been shown to improve clinical outcomes and reduce
healthcare costs or lower the use of more costly healthcare 
services.24,60,61 Successful models can be found in a wide variety
of practice settings, including integrated delivery systems (such
as Group Health Cooperative of Puget Sound in Washington,
or Kaiser Permanente of Northern California), private practices,
and community health centers.23 Such initiatives typically
emphasize patient self-management support, and may involve
case management or interdisciplinary team approaches, group
visits, or planned disease-focused visits, reminder systems and
physician performance feedback, and enhanced clinical decision
support through technology.23,62-65

Despite these promising examples, chronic care model com-
ponents have not been widely adapted into individual practice
settings. Internal and external obstacles to practice redesign, related
to time and money, present major challenges to community
practices. Additionally, a focus on a single chronic disease state
may be both counter-intuitive and counter-productive in com-
munity practice. Primary care patients typically arrive with mul-
tiple concerns unrelated to their chronic disease and often have
multiple co-morbidities that influence care and outcomes, such
as coexisting disease, poverty and underinsurance, and language
difficulties or illiteracy. Unlike targeted disease management 
programs, family physicians are faced with the management, on
average, of more than three problems per encounter (with an
average of 4.6 problems per encounter for diabetic patients).66 It
is important to recognize, then, that tailoring disease management
programs to patients seen by community-based primary care
practitioners, rather than by specialty groups or academic centers,
will require further research and refinement.67

For this issue of the Journal, Drs. Thomas Wroth and Joseph
Boals have provided a commentary68 that focuses on improvement
of asthma in a community pediatric practice, and illustrates

how a rapid cycle quality improvement approach can significantly
improve both process and outcome measures of quality. Dr.
Samuel Weir reviews the experience of Sandhills Pediatrics and
describes the broader lessons learned for developing disease
management programs in primary care.69

Electronic Health Records

The paper medical record utilized by the vast majority of
primary care providers has many disadvantages, including illeg-
ibility, inaccessibility to multiple providers of care at the time
and place needed, and segmentation with multiple volumes
and multiple storage sites. Comprehensive electronic health
records (EHR) include not only the clinical record (with problems,
medication lists, health maintenance information, reminder
systems, and population health improvement capacity), but
also scheduling systems and support for billing and electronic
communication with insurers, pharmacies, and patients.
Electronic health records hold great promise for improving
both quality of care and clinical efficiency.70,71

Other countries have implemented highly successful national
programs to promote EHR use. In Australia, 70% of general
practitioners used computers in their consulting rooms in 2000
compared to 15% in 1997. In England, 98% of general practi-
tioners have access to EHR; nearly all use it for prescription
refills, and 30% report that their practices are paperless.72 There
are signs that similar transitions are coming in the United States.
The American Academy of Family Physicians (AAFP)and its
Center for Health Information Technology has led a national 
initiative to promote electronic health records, leading to a 
dramatic change in the market for EHRs, including falling costs
and market recognition that transition costs are substantial,
national efforts to develop standards for EHRs among vendors,
and the Center for Medicare and Medicaid Services’ initiatives
regarding the nature of the continuity record and the development
of pay for performance reimbursement. The AAFP currently
estimates that 12% of their members use EHRs, and that this will
rise to 50% within two years. The use of EHR is beginning to
grow in other specialties as well.

It is important to note that the comprehensiveness of the
computerized record is key to its cost-effectiveness. Replacing
dictation cost and filing clerks reduces the expense structure in
the practice; facilitating Advanced Access scheduling and pay
for performance premiums also add income. As a part of the
Future of Family Medicine initiative, the Lewin group was
commissioned to assess the economic feasibility of a “New
Model Practice.” In an economic analysis of the new model of
practice compared with best available estimates for current private
practices, the EHR accounted for the single greatest positive
change to clinician compensation, and most of the income gain
that made the new model practice financially vigorous.73

It is also important to understand that current technology is
clearly transitional; there is a great divide between office-based
systems (and their vendors) and large hospital-based systems of
care. Substantial organizational, regulatory and technical barriers
to bridging this gap exist. Early efforts to raise the technical
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standards of communication between office and hospital systems
have been seen, but it will be impossible to fully track outcomes
without easy-to-use interfaces between offices and many other
sources of data relevant to patient care, such as hospitals, nursing
homes, pharmacies, insurers, and health departments.

The front-end costs of implementing an electronic health
record present an insurmountable barrier to many community
practices, despite the promise of long-term cost savings for
most practices and an eventual decrease in total United States
healthcare costs with widespread application of this kind of
information technology.73 The national Institute of Medicine
has argued that government and large private purchasers of
healthcare should provide incentives to practices to make such
changes, and such initiatives are becoming more common.62

Dr. Karen Smith’s commentary in this issue of the Journal74

describes the transition to an EHR in her practice, in a relatively
poor, largely African-American rural community. It is clear that
the transition to EHR is a major event in the lifecycle of a 
practice, and that the costs are large, both in direct expenses
and in organizational efforts. Dr. Smith currently serves as the
President of the North Carolina Academy of Family Physicians,
and she has made adoption of EHRs the focus of her presidential
efforts across the state. Dr. Edward Ermini provides further
perspective on the development of EHRs and the creation of a
national health information network.75

Electronic Communication with Patients and
Payers

Rapid advances in information technology now allow inte-
gration of the electronic health record with common practice
management activities and billing systems, including electronic
communication with payers, leading to considerable reduction
in practice administrative costs. In a similar way, communication
with patients via e-mail offers an attractive way to enhance
patient-centered care and to improve access and timeliness of
interventions. E-mail communication between patients and
providers allows for closer surveillance of disease status or
response to therapy, tracking of the receipt of clinical preventive
services or consultative care, and rapid feedback of test results. 

Applying such technology, however, incurs substantial costs
to the clinical practice and to the individual practitioner. The
acquisition of equipment that can make it possible for physicians
and office staff to interact through e-mail with patients from
multiple locations, and perhaps through wireless connectivity,
requires the investment of resources and the acquisition of minimal
skills in the use of such technology. Perhaps more importantly,
it remains unclear how physicians can be reimbursed for the
time required to respond to and document patient-initiated 
e-mail correspondence. Similar issues arose as communication
with patients via telephone expanded dramatically. 

Dr. Spencer’s commentary in this issue of the Journal76

describes the initial experience of establishing a web-based
interface with patients in a family medicine setting. His report
makes it clear that setting up e-mail communication is much
more involved than just having e-mail contact with patients. In

addition to privacy issues, many different functions must be
served by the interface, such as arranging appointments, referrals,
and pharmacy refills, which are most effectively addressed by
non-physician staff. Dr Komives’s serves as the Senior Medical
Director for Network Services at Blue Cross and Blue Shield of
North Carolina. Her commentary discusses advances in electronic
communication between clinicians and patients.77

New Delivery Models for Community-Based
Care

Beyond practice-based clinical and administrative initiatives,
an increasing number of primary care providers are participating
in external initiatives to improve comprehensive disease manage-
ment or reduce barriers to care in their communities. Individual
practices, especially solo or small group practices and rural or
community health centers, often lack sufficient internal
resources to conduct major quality improvement initiatives or
evaluate and adapt new innovations for their practice settings. In
recent years, federal and state agencies have developed programs
through which health centers or practices can participate in 
collaborative networks addressing specific issues in patient care.
The intent is to build strategic partnerships and develop infra-
structure and expertise for the incorporation of new evidence-
based models of care into clinical practice. The federal Bureau
of Primary Health Care collaboratives, targeting community
health centers serving underserved populations, have focused
on preventive services and chronic disease management (cancer
screening, diabetes, depression, asthma, and cardiovascular 
diseases) as well as center operation (Advanced Access and
patient flow redesign).78 Similarly, the state-based North
Carolina Chronic Disease Management Collaborative has
assisted private and not-for-profit primary care practices in
implementing comprehensive diabetes and cardiovascular dis-
ease management models, achieving substantial improvements
in evidence-based clinical processes and clinical outcomes since
January of 2003.79

An extension of these ideas has led to the development of
regional networks involving all primary care clinicians, county
health departments and hospitals in particular geographic
regions. The stimulus for these initiatives has come from the
North Carolina Medicaid Program in the North Carolina
Department of Health and Human Services (NC DHHS).
Over the last ten years, the Division of Medical Assistance in the
NC DHHS has developed models of regionalized care focused
on quality improvement and cost control. Currently, 3,000
physicians throughout North Carolina are participating in the
Community Care of North Carolina (CCNC) initiative. This
program provides community infrastructure and management tools
to allow providers to more effectively implement evidence-based
clinical care and more efficiently utilize community resources.
With the involvement of all providers in a region, these networks
provide an opportunity for substantial changes in the organiza-
tion of care in a community, such as increased after-hours care
availability in private offices and centralized immunization
programs at the local health department. An external evaluation
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of the overall community care model by Mercer estimated
approximately $120 million of savings to Medicaid as the result
of community-based population management.80 A savings of
$4.6 million in savings were realized between 2000-2002 from
the asthma and diabetes disease management programs
alone.81,82 CCNC programs have demonstrated clearly that it is
possible to improve patient care and decrease costs. 

Dr. Allen Dobson’s commentary in this issue of the Journal83

describes the development of the CCNC pilot program in
Cabarrus County, underscoring the new organizational structures
necessary to re-organize care in a community, the challenges to
organizing care in this way and the early outcomes in that
county. Dr. Charles Willson, President-Elect of the North
Carolina Medical Society, describes the development of a similar
CCNC model in Pitt County.84 CCNC programs are now
being implemented in every county in North Carolina. 

The Outlook for Primary Care
Community-based primary care clinical practice appears to

be at a crossroads in its history, resulting from the simultaneous
demands of a rapidly increasing population of patients in need
of timely acute, preventive, and chronic care; and the pressure
to operate within ever narrower bounds of financial accountability
and cost constraint. Add to these pressures the growing expectation
that physicians will provide the very best, evidence-based diagnostic
and therapeutic interventions, and one has a recipe for extreme
frustration among primary care specialties whose financial margins
are already minimal. Despite the commitment of primary care
physicians to the provision of high-quality care to their patients,
deficiencies in healthcare access and quality are widespread and
pervasive, and the long-term viability of current practice models
may be in question. Hence, innovative ideas about how to
redesign certain basic aspects of primary care practice, and how to
combine the resources of healthcare providers at the community
level, are worthy of serious examination. 

In this issue of the Journal, several contributing authors
have offered illustrations of recent developments addressing the
organizational aspects of primary care practice. Examples range
from narrowly focused, practice-based improvements in patient
flow or communication, to comprehensive, clinical quality
improvement initiatives, to sweeping community-wide reorgan-
ization of care. What these innovations share is a recognition of
the critical need for fundamental changes in primary care, and a
commitment to better serve patients and communities.

While visionary clinical leaders are critical to the successful
negotiation of current challenges to primary care, primary care
practices do not shoulder the responsibility for addressing the
needs of the population alone. There is a great need for health
research to move beyond the traditional questions of efficacy
and effectiveness to questions of population health impact,

which requires attention to the development, dissemination,
implementation, and maintenance of improved practice
arrangements. Active planning for the diffusion of valid research
findings into routine clinical practice is necessary to close the
gap between the academic generation of knowledge and the
clinical care of the patient.85,86 Conversely, it has been said that
“to obtain more evidence-based practice, we need more practice-
based evidence.”87 Until a solid evidence base exists for clinical
and administrative primary care practice innovations, progress
toward the goals of improved quality and access to care for
communities, and improved operational margins for practices, is
likely to be slow and sporadic. 

Policymakers and other stakeholders in health system costs,
such as employers, hospitals, private insurers, Medicare, and
Medicaid, also have an interest in improving primary care 
systems. Creating a favorable business case for innovation in
primary care requires that the long-term cost savings that result
from improved preventive and chronic care accrue to the
organization paying for the improvements.24 Any substantial
innovation in healthcare practice requires an initial investment
of time and money. Clinical information systems, which play a
central role in streamlining administrative efficiencies and 
providing a framework for improved preventive services delivery,
chronic disease management, and practice-based continuous
quality improvement, are particularly expensive and difficult to
implement for many practices. Community practices need a
financial environment that helps them to implement positive
change. Arguably, third-party payers and other stakeholders
who invest in primary care practice innovation, by offsetting
start-up costs or rewarding superior performance with
increased reimbursement rates, will reap the rewards through
improved health status of the population served and decreased
dependence on more costly care for avoidable complications. 

Conclusions

Community practices today are the direct descendants of
general practice in the 1940s and 1950s, although the health
and healthcare problems faced by today’s communities are
quite different. Primary care must change radically to survive
the financial pressures of today’s healthcare environment while
addressing widespread systematic deficiencies in healthcare
access and quality. Visionary clinical leaders have demonstrated
innovative ways to improve the financial margins of their practices,
improve access to timely care for their patients and communities,
and deliver higher quality care for patients with chronic disease.
Refinement and diffusion of such innovations will require
greater investments of both research and capital, with the active
and creative engagement of all of us who desire better health for
our communities. NCMedJ
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