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An estimated 99 million Americans live with a chronic illness.
Meeting the needs of this population is one of the major chal-
lenges facing the U.S. health care system today and in the future.
Dozens of studies, surveys, and audits have revealed that sizable
proportions of chronically ill patients have not received effective
therapy and do not have optimal disease control. The consistent
findings of generally substandard care for many chronic conditions
have spurred proposals that care be shifted to specialists or dis-
ease management programs. Published evidence to date does not
indicate any clear superiority of these alternatives to primary care.

The defining features of primary care (that is, continuity, coordi-
nation, and comprehensiveness) are well suited to care of chronic
illness. A rapidly growing body of health services research points
to the design of the care system, not the specialty of the physi-
cian, as the primary determinant of chronic care quality. The future
of primary care in the United States may depend on its ability to
successfully redesign care systems that can meet the needs of a
growing population of chronically ill patients.
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An estimated 99 million Americans live with a chronic
illness (1). Through improved knowledge and treat-
ment, people with chronic diseases are living longer. Meet-
ing the needs of this population is one of the major chal-
lenges facing the U.S. health care system today and in the
future. This challenge is made more difficult because most
chronic illnesses increase in prevalence and severity in old
age, and treatment includes advance care planning and
management of many comorbid conditions. A majority of
Americans with major chronic illnesses are probably not
receiving appropriate or effective management (2). The
consequences are poor disease control, exacerbations, and
complications that far exceed those seen with appropriate
care. The U.S. Institute of Medicine has described this
difference between usual and appropriate care as the “qual-
ity chasm” (3).

Most people with major chronic illnesses such as dia-
betes, asthma, and depression receive care from primary
care clinicians. The Institute of Medicine states that pri-
mary care is “the provision of integrated, accessible health
care services by clinicians who are accountable for address-
ing a large majority of personal health care needs, develop-
ing a sustained partnership with patients and practicing
within the context of family and community” (4). If real-
ized in practice, these defining features of primary care—
that is, continuity, comprehensiveness, and coordination
(5)—match the care needs of chronically ill persons. The
complexity of chronic illness and the frequent involvement
of more than one caregiver and institution make coordina-
tion a cornerstone of high-quality medical care (3).

However, primary care has fallen short in performance
and in the eyes of consumers (6). Specialty care has ex-
panded in number of physicians, length of interaction, and
territory and often competes directly with primary care for
patients. This and the backlash to managed care gatekeep-
ing have fueled arguments about whether the care of pa-
tients with major chronic illnesses should be centered in
primary care or in specialty practice. In the first part of this
paper, we consider evidence that may shed light on this
issue. The second part of this paper discusses the charac-
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teristics of practice systems associated with better chronic
illness care and describes a conceptual model for improving
such care.

WHy PRIMARY CARE?

Efforts to improve the care of the chronically ill must
begin with the fact that the large majority of such patients
(for example, more than 90% of diabetic patients in the
United States [7]) receive the bulk of their care in primary
care practices and are likely to do so for the foreseeable
future. Approximately 58% of all office visits in 1999 were
to primary care clinicians (8).

Coordination of care across clinicians and sites is a
defining characteristic of primary care and is of critical
importance for persons with chronic disease. Consumers
place great value on having a clinician or a team of clini-
cians that is familiar with the “whole” patient and his or
her family and is able to communicate and coordinate
medical activities across settings and caregivers; in some
settings, such a system is associated with better outcomes
(9, 10). However, consumers report diminishing satisfac-
tion over time with this integrative function of primary
care (6).

The clinical epidemiology of major chronic diseases
also suggests a central role for primary care. First, diseases
such as diabetes and arthritis have a broad spectrum of
severity, with most patients at the less severe end. Second,
for most patients with the most prevalent chronic illnesses,
pharmacologic regimens involve a limited number of
widely used and relatively nontoxic agents. Thus, primary
care practitioners can readily meet the clinical needs of
most patients with chronic illnesses. However, patients re-
quiring more complex regimens may benefit from a trans-
fer to specialist care. Third, most adults with major chronic
diseases have more than one chronic condition. For exam-
ple, more than half of patients with type 2 diabetes melli-
tus have concurrent hypertension and another one third or
more have clinically apparent coronary artery disease. In
addition to increased needs for care coordination, patients
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with more than one chronic condition may benefit from
primary caregivers who have more general training and
clinical experience. Fourth, expertise in behavioral change
and self-management support is central to successful care.
Primary care clinicians, especially more recent graduates,
usually have more training in these areas than specialists.

Arguments favor keeping primary care a principal fo-
cus for chronic disease management; however, current per-
formance suggests otherwise. Although we know that a
majority of Americans with major chronic illnesses are not
receiving appropriate or effective management (2), most
studies of the quality of chronic illness care have made no
distinctions regarding sources of care or the specialty of the
primary clinician. The few available comparative studies of
primary and specialty care make it clear that the quality
chasm pertains to both.

ALTERNATIVES TO PRIMARY CARE
Specialty Care

Many articles and editorials in the specialty literature
advocate shifting the care of chronically ill persons from
primary to specialty care. The empirical argument for such
a shift can be found in the growing body of evidence dem-
onstrating that specialists are more knowledgeable about
the management of conditions associated with their spe-
cialty, more aware of guidelines delineating such manage-
ment, and more likely to use tests and medications in ac-
cord with guidelines (11, 12). Evidence also suggests that
specialists more quickly change practice to adjust to new
developments.

It has been more difficult for investigators to demon-
strate differences in clinical and health status outcomes by
specialty. In their review of the literature on specialty dif-
ferences in care, Harrold and colleagues (11) found that
specialist-treated patients had better outcomes than gener-
alist-treated patients for myocardial infarction, stroke, and
asthma but not for hypertension, diabetes, chronic obstruc-
tive pulmonary disease, unstable angina, and low back
pain. What might account for the variability in findings?
The evidence regarding specialty differences in diabetes
care may be instructive. Two large studies found minimal
differences between specialists and generalists when both
were practicing in typical practice settings, such as health
maintenance organizations or private practice (13, 14).
Conversely, endocrinologists practicing in specialized dia-
betes clinics with access to a full range of multidisciplinary
resources provided substantially better care and achieved
far better disease control than did generalists in the same
geographic area (15, 16). These differences suggest the im-
portance of the practice environment or system in deter-
mining the nature of care and its consequences.

Arguments opposing the shift of chronic illness care
from generalists to specialists include concerns about the
receipt of preventive care, the care of comorbid conditions
outside of the specialty focus, and cost. The evidence on
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specialty differences in preventive care is mixed. Some ev-
idence suggests that specialists are less likely than general-
ists to provide general preventive services (17, 18). Con-
versely, several studies have found that specialists are more
likely to perform preventive procedures related to their spe-
cialty; for example, obstetricians and gynecologists are
more likely to provide clinical breast examinations, mam-
mography, and Papanicolaou smears than generalists (19—
21). Lafata and coworkers (18) found that diabetic patients
cared for by an endocrinologist were more likely to receive
diabetes-related preventive measures (for example, retinal
examinations) than patients seeing only a generalist but
were less likely to receive general preventive measures (for
example, Papanicolaou smears).

We were unable to identify any evidence comparing
the performance of generalists and specialists in manage-
ment of comorbid conditions outside the focus of the spe-
cialty group. A Canadian study found that patients with
diabetes, emphysema, and severe mental disorders were less
likely than patients without these conditions to receive es-
trogen replacement therapy, lipid-lowering medications, or
treatment for arthritis (22). Although these data suggest
that there may be deficiencies in the care of comorbid
conditions, the study did not provide evidence about
whether the specialty of the primary caregiver affected the
results. Regarding costs, specialist care uses more resources
and diagnostic tests and involves longer hospital stays than
generalist care (11).

Several commentators have suggested that shared care
between primary care physicians and specialists may pro-
duce the best outcomes (23, 24). Katon and associates (25)
tested a shared care model for the management of patients
with major depression. Alternating care between psychiatry
and primary care led to substantial increases in the propor-
tion of patients receiving appropriate therapy and in the
incidence of recovery from a major depressive episode.
Lafata and coworkers (18) examined the care of diabetes in
the Henry Ford Health System and found that diabetic
patients who saw both a primary care clinician and an
endocrinologist were more likely to receive appropriate
diabetes-related preventive care and general preventive care
services than those seeing cither type of clinician alone.
Willison and colleagues (26) found that patients in health
maintenance organizations who had acute myocardial in-
farction and were cared for by generalists with cardiology
consultation were more likely to receive guideline-directed
care than patients treated by generalists alone. The efficient
involvement of specialists on primary care teams may offer
the optimal combination of knowledge and skills that
chronically ill persons need.

Disease Management

Disease management refers to discrete programs di-
rected at reducing costs and improving outcomes for pa-
tients with particular conditions. In a recent review,
Bodenheimer (27) estimated that there are now more than
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200 commercial disease management firms. Many health
care organizations have added internal disease management
activities as well. However, in California, a mature man-
aged care market, only half of the major health care orga-
nizations are using any kind of interdisciplinary team for
case or disease management (28). Most often, these teams
provide physician feedback and focused educational or case
management services for patients with a given condition.
Programs vary in the extent to which the primary care
practice team is informed and participates in decision mak-
ing. They range from highly integrated services operating
in close collaboration with primary care to “carve-out”
models that are separate, condition-specific delivery sys-
tems (29). Published evidence of the effectiveness of com-
mercial programs remains scant, but there is growing evi-
dence of the effectiveness of noncommercial clinical case
management services that provide clinical management by
protocol, self-management support, and close follow-up
(30-32). Therefore, disease management or, more specifi-
cally, clinical case management services may play an im-
portant part in improving care of chronically ill persons,
especially if they reinforce rather than undermine continu-
ity and coordination of care by the primary caregiver.
Careful study of this issue is urgently needed.

IMPROVING CHRONIC ILLNESS CARE IN PRIMARY CARE
In our view, the extensive rhetoric and posturing on
both sides of the generalist—specialist debate miss the point.
Care is subpar regardless of the specialty of the caregiver. Is
the problem cognitive—that is, are many primary care
practitioners simply unaware of effective interventions— or
does the root of the problem lie elsewhere? If unfamiliarity
with effective therapies were the principal explanation for
poor quality, one might expect more bimodal distributions
of quality ratings. Instead, the variation in chronic illness
care and outcomes from patient to patient within individ-
ual practices generally exceeds the variation from practice
to practice (33, 34). These findings strongly suggest that
even knowledgeable practice teams have difficulty consis-
tently providing optimal care to all of their patients.
Although some of the variation is clearly patient re-
lated, we believe that it is principally a function of the
organization and orientation of practice. We (35) and oth-
ers (3, 36) have speculated that primary care systems were
originally organized to react to acute illnesses and remain
that way despite the increased prevalences of most major
chronic diseases. In primary care, attention continues to
focus on defining the problem; excluding more serious di-
agnoses; and initiating treatment, usually in the form of
drug prescriptions. In a study of representative family phy-
sician visits, Yawn and coworkers (37) found that while
visits for diabetes and other chronic conditions included
slightly more time for lifestyle and medication counseling
than did acute illness visits, total average visit lengths were
10.5 to 11 minutes versus 9.7 minutes, respectively. In
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addition, more problems were addressed in the chronic
illness visits than in the acute care visits. As a consequence,
the care of chronic illnesses is often a poorly connected
string of episodes determined by patient problems.

In contrast, high-quality chronic disease care ensures
that patients have the confidence and skills to manage their
condition; the most appropriate treatments for optimal dis-
ease control and prevention of complications; a mutually
understood care plan; and careful, continuous follow-up.
This requires a longitudinal and preventive orientation
manifested by well-designed, planned interactions between
a practice team and a patient in which the important clin-
ical and behavioral work of modern chronic illness care is
performed predictably.

What characterizes effective chronic illness care? Mem-
bers of a primary care practice team organize and coordi-
nate patient care through a series of interactions during
which they elicit and review data concerning patient per-
spectives and other critical information about the course
and management of the condition or conditions, help pa-
tients set goals and solve problems for improved self-man-
agement, adjust therapy to optimize disease control and
patient well-being, and ensure follow-up.

SysTEM CHANGES THAT WouLb SuPPORT MORE
EFFeCTIVE CHRONIC ILLNESS CARE

The literature suggests the need for multifaceted, in-
terconnected changes to the organization and functioning
of practice to ensure routine performance of the tasks that
are critical to chronic disease care. System changes that lead
to improvements in the process and outcomes of chronic
disease care are similar for most conditions. To illustrate,
consider care for diabetes and for depression, two seem-
ingly different conditions that have been the subject of the
largest volume of quality improvement research in primary
care.

A recent Cochrane Collaboration review examined 41
studies of interventions to improve diabetes performance
in primary care (38). Most studies demonstrated some de-
gree of improvement in care processes, such as hemoglobin
A, testing or the performance of retinal or foot examina-
tions. A few studies showed significant improvements in
disease control, such as reduced hemoglobin A,  levels,
blood pressure, or lipid levels. The interventions that re-
sulted in the largest positive changes tended to be complex
and involved four areas: activities directed at changing cli-
nician behavior, changes to the organization of practice,
information systems enhancements, and educational or
supportive programs aimed at patients. The most success-
ful interventions addressed all four of these areas. Of par-
ticular interest, the only interventions that achieved im-
provements in such patient outcomes as glycemic control
were those that had a strong patient-oriented component.
No specific intervention, if used alone, led to major im-
provements in the quality of chronic illness care. The im-

www.annals.org



Chronic Illness Management: What Is the Role of Primary Care? Future ofF PRiMARY CARE

portance of patient educational and supportive interven-
tions found in the Cochrane diabetes review is consistent
with the growing body of literature demonstrating the pos-
itive effect of systematic efforts to increase patients’ knowl-
edge, skills, and confidence in managing their conditions
(39, 40).

Recent reviews of research to improve the care of de-
pression in primary care practice have come to conclusions
remarkably similar to those for diabetes (41, 42). For ex-
ample, Callahan concluded that “achieving guideline-level
therapy requires the substantial participation of an in-
formed and motivated patient working in concert with a
health care team and health care system designed to care
for chronic conditions” (41). On the basis of their reviews
of the research, Callahan (41) and Von Korff and col-
leagues (42) each proposed multicomponent models for
depression care that include system changes directed at ac-
tivating the care system, clinicians, and patients and fami-
lies. Callahan’s proposed system depends on trained, multi-
disciplinary primary care teams directed by guidelines,
performance feedback, and other decision support. These
teams ensure that patients receive support for self-manage-
ment, monitoring, and outreach. Von Korff and colleagues
propose the use of the quite similar chronic care model
(42).

One of the current authors, along with colleagues, in-
dependently arrived at the need for a model to guide efforts
to improve diabetes care at Group Health Cooperative in
Seattle, Washington (43, 44). On the basis of the litera-
ture, interventions were initially tried in a variety of areas,
such as registries, guidelines, and patient education, but
without an overall vision for the optimal care system. The
process of care for Group Health Cooperative’s 18 000
diabetic patients improved while costs decreased (45). We
then tried to categorize the practice enhancements that im-
proved patient outcomes and organize them in a way that
would help guide quality improvement. Our initial catego-
rization, like that of the Cochrane diabetes review (38),
included interventions directed at the clinician (guidelines,
expert systems), patient (patient education), organization
of care (practice redesign), and information systems.

This preliminary scheme was reviewed by a group of
advisors and revised (46). Expert systems and guidelines
were combined with other interventions to improve clini-
cian expertise under a new rubric: decision support. Patient
education became self-management support, reflecting re-
search that shows that information transfer alone was in-
adequate. Resources in the surrounding community, which
are often important to improving care for chronically ill
patients, were added. Overarching organizational factors,
such as leadership, incentives, and quality improvement
strategies, have a major influence on the structure and
functioning of practices and care. Finally, many advisors
viewed the original framework or model as incomplete be-
cause it did not indicate how organizational characteristics
and practice system enhancements translated into im-
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proved care processes and better outcomes. The current
chronic care model and evidence underlying its compo-
nents have been discussed recently elsewhere (47—-49).

The chronic care model posits that better outcomes
result from productive interaction with medical care, in
which patients routinely receive the assessments, support
for self-management, optimization of therapy, and
follow-up that are associated with good outcomes. Interac-
tions are likely to be more productive if patients and their
families are active, informed participants in care (39). To
ensure effective clinical and behavioral management, prac-
tice teams must have the necessary expertise, information,
and resources to act rather than simply react. The challenge
then is to create a delivery system that promotes productive
interactions.

The chronic care model includes enhancements to the
organization and its practices that contribute to productive
interactions between clinicians and patients. Effective self-
management support and links to patient-oriented services
(for example, exercise programs, hospital chronic disease
resources, and support groups) in the community (com-
munity resources) help patients and families cope with the
challenges of managing chronic illness. Successful practice
teams use planned interactions with patients to ensure
appropriate clinical and behavioral management and
follow-up (delivery system design). Clinical decisions are
aided by clear protocols and sufficient expertise (decision
support) and access to timely patient and practice informa-
tion (clinical information system). Making the necessary
changes in these areas is difficult, if not impossible, without
strong leadership, appropriate incentives, and effective im-
provement strategies (health care organization).

Several hundred health care organizations have used
the chronic care model as a guide to practice change in
collaborative quality improvement programs that have ad-
dressed diabetes, congestive heart failure, asthma, depres-
sion, cardiovascular disease, and arthritis. The experience
and lessons learned in these activities to date have been
reported elsewhere (50). Both primary care and specialty
practices have been involved in these quality improvement
efforts. Our experience suggests that motivated practices of
all specialties, sizes, and financial arrangements can make
an integrated set of system changes in accord with the
chronic care model and that most that have done so have
experienced improvements in the process and outcomes of
care. A rigorous evaluation of these collaborative efforts is
under way (51).

THE CARE TEAM

Most successful chronic illness interventions include
major roles for nonphysicians, and our quality improve-
ment experience confirms the importance of such persons.
The appropriate deployment and use of practice teams
seem to be far more important to improving chronic illness

care than physician specialty (52). Delegating responsibil-
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ity for key tasks in chronic illness care to nonphysician
team members (for example, ensuring the completion of
disease severity questionnaires, ordering protocol-driven
laboratory procedures, or frequent patient follow-up) in-
creases the likelihood of task completion. However, other
papers in this supplement point out that physicians have
lictle training or experience with effective team practice and
that team practice must be visible to its participants and its
patients (6, 29).

New team member functions seem to be required as
well. Several studies have shown that nonphysician profes-
sionals, such as nurses or pharmacists, who are skilled in
modern self-management support and adjustment of ther-
apy by protocol may be critical components of effective
chronic disease care (30—32). These clinical case managers
are unavailable to most primary care practices, but tradi-
tional practice team members, such as nurses, receptionists,
and medical assistants, can be trained to perform aspects of
clinical case management. For example, investigators have
demonstrated improved outcomes when nonprofessionals
and computerized telephone systems are used to monitor
patients with arthritis (53), diabetes (54), and depression
(55). In these instances, standardized assessments were per-
formed and evidence of any difficulties was referred imme-
diately to the physician or a nurse case manager.

ConcLusion

Demographic shifts are increasing the number of per-
sons with chronic illness, most of whom are receiving the
bulk of their medical care from generalist primary care
practices. The consistent findings of generally substandard
care across many chronic conditions have spurred propos-
als that care be shifted to specialists or to the growing
numbers of commercial or internally developed disease
management programs. Published evidence to date does
not indicate any clear superiority of these alternatives to
primary care. A rapidly growing body of health services
research points to the design of the care system, not the
specialty of the physician, as the primary determinant of
chronic care quality. This same body of research offers
guidance in the form of the chronic care model to those
committed to changing delivery systems in ways that will
improve chronic illness care. These changes attempt to in-
tegrate population perspectives and person-centered per-
spectives and interventions (56). Primary care can play a
strong role in chronic illness care, but system support and
improvements are critical to its success. The future of pri-
mary care may depend on its ability to manage the human
and clinical needs of an aging, chronically ill population.

From University of California, San Francisco, San Francisco, California;
and Group Health Cooperative, Seattle, Washington.

Potential Financial Conflicts of Interest: Employment: E.H. Wagner;
Grants received: E.H. Wagner.

260 |4 February 2003 [ Annals of Internal Medicine | Volume 138 * Number 3

Requests for Single Reprints: Jonathan A. Showstack, PhD, MPH,
University of California, San Francisco, 3333 California Street, Suite
265, San Francisco, CA 94118-1944.

Current author addresses are available at www.annals.org.

References

1. Hoffman C, Rice D, Sung HY. Persons with chronic conditions. Their prev-
alence and costs. JAMA. 1996;276:1473-9. [PMID: 8903258]

2. Wagner EH, Austin BT, Davis CL, Hindmarsh M, Schaefer J, Bonomi A.
Improving chronic illness care: translating evidence into action. Health Aff (Mill-
wood). 2001;20:64-78. [PMID: 11816692]

3. Crossing the Quality Chasm: A New Health System for the 21st Century.
Committee on Quality of Health Care in America, Institute of Medicine. Wash-
ington, DC: National Academy Pr; 2001.

4. Donaldson MS, Yordy KD, Lohr KN, Vanselow NA, eds. Primary Care:
America’s Health in a New Era. Committee on the Future of Primary Care,
Institute of Medicine. Washington, DC: National Academy Pr; 1996.

5. Starfield B. Primary Care: Balancing Health Needs, Services, and Technology.
New York: Oxford Univ Pr; 1998.

6. Safran DG. Defining the future of primary care: what can we learn from
patients? Ann Intern Med. 2003;138:248-55.

7. Hiss RG. Barriers to care in non-insulin-dependent diabetes mellitus. The
Michigan experience. Ann Intern Med. 1996;124(1 Pt 2):146-8. [PMID:
8554207]

8. Cherry DK, Burt CW, Woodwell DA. Statistics DoHC. National Ambula-
tory Medical Care Survey: 1999 Summary. Advance Data from Vital and Health
Statistics. Hyattsville, MD: National Center for Health Statistics; 2001.

9. Shortell SM, Jones RH, Rademaker AW, Gillies RR, Dranove DS, Hughes
EF, et al. Assessing the impact of total quality management and organizational
culture on multiple outcomes of care for coronary artery bypass graft surgery
patients. Med Care. 2000;38:207-17. [PMID: 10659694]

10. Gittell JH, Fairfield KM, Bierbaum B, Head W/, Jackson R, Kelly M, et al.
Impact of relational coordination on quality of care, postoperative pain and func-
tioning, and length of stay: a nine-hospital study of surgical patients. Med Care.
2000;38:807-19. [PMID: 10929993]

11. Harrold LR, Field TS, Gurwitz JH. Knowledge, patterns of care, and out-
comes of care for generalists and specialists. ] Gen Intern Med. 1999;14:499-511.
[PMID: 10491236]

12. Donohoe MT. Comparing generalist and specialty care: discrepancies, defi-
ciencies, and excesses. Arch Intern Med. 1998;158:1596-608. [PMID: 9701093]
13. Greenfield S, Rogers W, Mangotich M, Carney MF, Tarlov AR. Outcomes
of patients with hypertension and non-insulin dependent diabetes mellitus treated
by different systems and specialties. Results from the medical outcomes study.
JAMA. 1995;274:1436-44. [PMID: 7474189].

14. Greenfield S, Kaplan SH, Kahn R, Ninomiya J, Griffith JL. Profiling care
provided by different groups of physicians: effects of patient case-mix (bias) and
physician-level clustering on quality assessment results. Ann Intern Med. 2002;
136:111-21. [PMID: 11790062]

15. Verlato G, Muggeo M, Bonora E, Corbellini M, Bressan F, de Marco R.
Attending the diabetes center is associated with increased 5-year survival proba-
bility of diabetic patients: the Verona Diabetes Study. Diabetes Care. 1996;19:
211-3. [PMID: 8742563]

16. Ho M, Marger M, Beart J, Yip I, Shekelle P. Is the quality of diabetes care
better in a diabetes clinic or in a general medicine clinic? Diabetes Care. 1997;
20:472-5. [PMID: 9096962]

17. Rosenblatt RA, Hart LG, Baldwin LM, Chan L, Schneeweiss R. The gen-
eralist role of specialty physicians: is there a hidden system of primary care?
JAMA. 1998;279:1364-70. [PMID: 9582044]

18. Lafata JE, Martin S, Morlock R, Divine G, Xi H. Provider type and the
receipt of general and diabetes-related preventive health services among patients
with diabetes. Med Care. 2001;39:491-9. [PMID: 11317097]

19. MacLean CH, Louie R, Leake B, McCaffrey DF, Paulus HE, Brook RH, et
al. Quality of care for patients with theumaroid arthritis. JAMA. 2000;284:984-
92. [PMID: 10944644]

www.annals.org



Chronic Illness Management: What Is the Role of Primary Care? Future ofF PRiMARY CARE

20. Lurie N, Slater J, McGovern P, Ekstrum J, Quam L, Margolis K. Preventive
care for women. Does the sex of the physician matter? N Engl ] Med. 1993;329:
478-82. [PMID: 8332153]

21. Taplin SH, Taylor V, Montano D, Chinn R, Urban N. Specialty differences
and the ordering of screening mammography by primary care physicians. ] Am
Board Fam Pract. 1994;7:375-86. [PMID: 7810354]

22. Redelmeier DA, Tan SH, Booth GL. The treatment of unrelated disorders
in patients with chronic medical diseases. N' Engl ] Med. 1998;338:1516-20.
[PMID: 9593791]

23. Greenfield S. The next generation of research in provider optimization [Ed-
itorial]. J Gen Intern Med. 1999;14:516-7. [PMID: 10491239]

24. Nash DB, Nash IS. Building the best team [Editorial]. Ann Intern Med.
1997;127:72-4. [PMID: 9214256]

25. Katon W, Von Korff M, Lin E, Simon G, Walker E, Uniitzer J, et al.
Stepped collaborative care for primary care patients with persistent symptoms of
depression: a randomized trial. Arch Gen Psychiatry. 1999;56:1109-15. [PMID:
10591288]

26. Willison DJ, Soumerai SB, McLaughlin TJ, Gurwitz JH, Gao X, Guadag-
noli E, et al. Consultation between cardiologists and generalists in the manage-
ment of acute myocardial infarction: implications for quality of care. Arch Intern
Med. 1998;158:1778-83. [PMID: 9738607]

27. Bodenheimer T. Disease management in the American market. BMJ. 2000;
320:563-6. [PMID: 106885606]

28. Anderson Rothman AL. Interdisciplinary Health Care Teams: An Organi-
zational Structural Adaptation to Environmental Change. School of Nursing. San
Francisco: University of California; 2000:187.

29. Moore G, Showstack J. Primary care medicine in crisis: toward reconstruc-
tion and renewal. Ann Intern Med. 2003;138:244-7.

30. McAlister FA, Lawson FM, Teo KK, Armstrong PW. A systematic review of
randomized trials of disease management programs in heart failure. Am ] Med.
2001;110:378-84. [PMID: 11286953]

31. Norris SL, Nichols PJ, Caspersen CJ, Glasgow RE, Engelgau MM, Jack L,
et al. The effectiveness of discase and case management for people with diabetes.
A systematic review. Am ] Prev Med. 2002;22:15-38. [PMID: 11985933]

32. Wagner EH. More than a case manager [Editorial]. Ann Intern Med. 1998;
129:654-6. [PMID: 9786814]

33, Katon W, Rutter CM, Lin E, Simon G, Von Korff M, Bush T, et al. Are
there detectable differences in quality of care or outcome of depression across
primary care providers? Med Care. 2000;38:552-61. [PMID: 10843308]

34. Hofer TP, Hayward RA, Greenfield S, Wagner EH, Kaplan SH, Manning
WG. The unreliability of individual physician “report cards” for assessing the
costs and quality of care of a chronic disease. JAMA. 1999;281:2098-105.
[PMID: 10367820]

35. Wagner EH, Austin BT, Von Korff M. Organizing care for patients with
chronic illness. Milbank Q. 1996;74:511-44. [PMID: 8941260]

36. Solberg LI, Kottke TE, Conn SA, Brekke ML, Calomeni CA, Conboy KS.
Delivering clinical preventive services is a systems problem. Ann Behav Med.
1997;19:271-8. [PMID: 9603701]

37. Yawn B, Zyzanski SJ, Goodwin MA, Gotler RS, Stange KC. Is diabetes
treated as an acute or chronic illness in community family practice? Diabetes
Care. 2001;24:1390-6. [PMID: 11473075]

38. Renders CM, Valk GD, Griffin SJ, Wagner EH, Eijk Van JT, Assendelft

WJ. Interventions to improve the management of diabetes in primary care, out-

www.annals.org

patient, and community settings: a systematic review. Diabetes Care. 2001;24:
1821-33. [PMID: 11574449]

39. Von Korff M, Gruman J, Schaefer J, Curry SJ, Wagner EH. Collaborative
management of chronic illness. Ann Intern Med. 1997;127:1097-102. [PMID:
9412313]

40. Norris SL, Engelgau MM, Narayan KM. Effectiveness of self-management
training in type 2 diabetes: a systematic review of randomized controlled trials.
Diabetes Care. 2001;24:561-87. [PMID: 11289485]

41. Callahan CM. Quality improvement research on late life depression in pri-
mary care. Med Care. 2001;39:772-84. [PMID: 11468497]

42. Von Korff M, Katon W, Uniitzer J, Wells K, Wagner EH. Improving
depression care: barriers, solutions, and research needs. ] Fam Pract. 2001;50:E1.
[PMID: 11401751]

43. Wagner EH. Population-based management of diabetes care. Patient Educ
Couns. 1995;26:225-30. [PMID: 7494727]

44. McCulloch DK, Price MJ, Hindmarsh M, Wagner EH. A population-based
approach to diabetes management in a primary care setting: early results and
lessons learned. Eff Clin Pract. 1998;1:12-22. [PMID: 10345254]

45. McCulloch DK, Price M], Hindmarsh M, Wagner EH. Improvement in
diabetes care using an integrated population-based approach in a primary care
setting. Disease Management. 2000;3:73-80.

46. Wagner EH, Davis C, Schaefer ], Von Korff M, Austin B. A survey of
leading chronic disease management programs: are they consistent with the liter-
ature? Manag Care Q. 1999;7:56-66. [PMID: 10620960]

47. Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for
patients with chronic illness. JAMA. 2002;288:1775-9. [PMID: 12365965]

48. Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for
patients with chronic illness: the chronic care model, Part 2. JAMA. 2002;288:
1909-14. [PMID: 12377092]

49. Bonomi AE, Wagner EH, Glasgow RE, VonKorff M. Assessment of chronic
illness care (ACIC): a practical tool to measure quality improvement. Health Serv
Res. 2002;37:791-820. [PMID: 12132606]

50. Wagner EH, Glasgow RE, Davis C, Bonomi AE, Provost L, McCulloch D,
et al. Quality improvement in chronic illness care: a collaborative approach. Jt
Comm ] Qual Improv. 2001;27:63-80. [PMID: 11221012]

51. Nelson K, Garcia RE, Brown ], Mangione CM, Louis TA, Keeler E, et al.
Do patient consent procedures affect participation rates in health services re-
search? Med Care. 2002;40:283-8. [PMID: 12021684]

52. Wagner EH. The role of patient care teams in chronic disease management.
BM]J. 2000;320:569-72. [PMID: 10688568]

53. Weinberger M, Tierney WM, Cowper PA, Katz BP, Booher PA. Cost-
effectiveness of increased telephone contact for patients with osteoarthritis. A
randomized, controlled trial. Arthritis Rheum. 1993;36:243-6. [PMID:
7679273]

54. Piette D, Weinberger M, Kraemer FB, McPhee SJ. Impact of automated
calls with nurse follow-up on diabetes treatment outcomes in a Department of
Veterans Affairs Health Care System: a randomized controlled trial. Diabetes
Care. 2001;24:202-8. [PMID: 11213866]

55. Simon GE, VonKorff M, Rutter C, Wagner E. Randomised trial of moni-
toring, feedback, and management of care by telephone to improve treatment of
depression in primary care. BMJ. 2000;320:550-4. [PMID: 10688563]

56. Showstack J, Lurie N, Larson EB, Anderson Rothman A, Hassmiller S.
Primary care: the next renaissance. Ann Intern Med. 2003;138:268-72.

4 February 2003 | Annals of Internal Medicine | Volume 138 * Number 3 | 261



Current Author Addresses: Dr. Anderson Rothman: University of Cal- Dr. Wagner: Group Health Cooperative, 1730 Minor Avenue, Suite
ifornia, San Francisco, 3333 California Street, Suite 265, San Francisco, 1600, Seattle, WA 98101.
CA 94118.

E-262| |Annals of Internal Medicine | Volume * Number www.annals.org



