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Health and disease management, a clinical
improvement process that integrates best practice
principles in a comprehensive manner throughout
the entire continuum of care, is likely to be the
dominant style of health care delivery in the
future. The goal of these programs is to eliminate
or reduce unacceptable variations in cost and
quality between various providers by developing
guidelines that will achieve measurable outcomes
for specific diseases. These protocols also
emphasize wellness and disease prevention,
coordinate resources across the entire continuum of
care, and define interventions for the entire
duration of the disease. Conditions most suited to
this management strategy include diseases that are
of high volume and cost, complex to manage, and
present chronically over a long period of the
patient’s life. Such programs are developed by a
multidisciplinary team that is also charged with
obtaining buy-in and championing the program to
their peers. Among the many components of a
comprehensive health and disease management
program, intensive education for patients and

families and altering physician behavior to obtain
compliance are key areas on which to focus.
Hypertension is an ideal condition to manage in
this way. It is frequently the most common reason
for patients to be seen by a primary care provider,
is an expensive disease to treat, and is an
important cause of major organ damage from
inadequate treatment. Successfully adopting a
disease management model for hypertension
treatment that will integrate all health care
providers and offer intensive education of patients
and providers to encourage adherence to the highly
effective therapies currently available should
afford a major opportunity for a dramatic
reduction in complications and costs, with
enhanced clinical outcomes and quality of life for
these patients. Am J Hypertens 1998;11:103S–108S
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Health and disease management may be
defined as a clinical improvement pro-
cess aimed at ensuring that the best prac-
tices known to medical science are incor-

porated with minimal variation over the entire

continuum of care.1 Several components of this defi-
nition should be emphasized. First, it is a process of
continuous improvement so that systems must be put
into place to measure what is being done, to track and
assess outcomes (cost and quality), to report these to
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the providers of care, and to constantly strive to im-
prove. Therefore it is a process that is intensely data
driven and that requires continuous monitoring and
refinement of the care delivery protocols. Second, the
goal is to implement throughout the system protocols
believed to be the very best way of delivering care for
a specific disease. By doing this, the hope is that
unacceptable variations in cost and quality between
various providers will be minimized or eliminated.
And finally, all providers of care, all types of care, and
all sites of care throughout the entire continuum of
care must be involved in these protocols. The proto-
cols are thus comprehensive, must integrate all health
care providers together, and must impact on all ser-
vices across the whole system.

Several essential elements form the basis for the
development of health and disease management pro-
grams. These include a knowledge base for each spe-
cific disease of desirable outcomes, including cost,
quality, and patient satisfaction, so that goals can be
set and guidelines created to reach these goals; a
health care delivery system that coordinates all care-
givers; and a quality improvement process. Health
and disease management protocols must be designed
to accommodate all types of patients, young or old,
male or female, etc., within a specific disease. Also,
such protocols must promote a healthy lifestyle, em-
phasize wellness, and identify ways of preventing
disease. Resources for care delivery must be commit-
ted, not for specific services or providers, but they
must be coordinated across the entire continuum of
care and be used where they are most needed.2 This
requires an understanding of the drivers of cost of the
disease so that investment can be made in interven-
tions early in a disease to avoid or reduce later down-
stream costs and complications.

In the current model of health care, often called
component care, each provider and service functions
individually and is responsible for its own financial
health, making shifting of resources difficult or impos-
sible. In a health and disease management model,
financial implications incorporate the entire disease
rather than any individual component, making re-
source integration possible. These programs, although
aiming to control costs, also strive to improve the
quality of care delivered.

And finally, health and disease management proto-
cols must define interventions for the entire duration
of the disease. Traditionally, health care has focused
predominantly on acute episodes of care and patients
with chronic stable disease have either been ignored
or have received minimal services. Health and disease
management programs are designed with the realiza-
tion that although diseases of a chronic nature fre-
quently remit, the disease is still present and could
relapse at any time; some contact with a health care

provider is thus still needed, often for the entire life-
cycle of the condition.2

Ultimately, the goal of such an ambitious program
is to significantly reengineer the practice of medicine.1

This is not simply redesigning what is being done now
but is truly an attempt to move to a new paradigm of
care delivery where all providers are integrated, com-
municating with each other, and working towards a
common goal. Most importantly, health care provid-
ers themselves must be engaged in the design, devel-
opment, and implementation of these programs. This
is not a top-down approach to health care in which
disease protocols are developed and thrust into the
face of providers; the providers themselves must have
a major role in the way these programs are developed.
All services, including nursing, primary care, special-
ist care, hospital, and home care, where appropriate,
must participate in protocol design and development.
This is important because disease management at-
tempts to break down the barriers between the various
providers of care at all sites to develop a more inte-
grated, team-like approach to caring for patients with
these diseases.

In summary, health and disease management pro-
grams deal with the full spectrum of a disease, includ-
ing prevention, acute and chronic illness, and recov-
ery, involves all providers of care, including primary
care, specialists, nurses, and others, and is imple-
mented at all sites of care in the health system, includ-
ing physician offices, hospitals, skilled nursing facili-
ties, and home care. The goal is to establish programs
and systems whereby the hand-offs from one provider
to another are facilitated and effectively achieved. It is
ultimately a soups-to-nuts way of caring for patients.

BENEFITS OF HEALTH AND DISEASE
MANAGEMENT

Although the goal of delivering health care in a sys-
tem-wide, comprehensive, and integrated fashion
across the entire continuum is not new, it is only
recently that real attempts to do this have been initi-
ated. There are several reasons why this is happening.
First, being a continuous improvement process, it will
almost certainly turn out to be the best way of con-
trolling overall costs of care and of improving patient
clinical outcomes, health status, and satisfaction. Al-
though many of these programs are in the earliest
stages of development and implementation around
the country, some preliminary information has con-
firmed impressive improvements in both cost and
quality of care.1 For example, in several congestive
heart failure management programs, hospitalization
rates, emergency room visits, and length of hospital
stay have been dramatically reduced, whereas compli-
ance with treatment and the use of angiotensin-con-
verting enzyme inhibitors, desirable in most cases,
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and patient functional status and satisfaction levels,
have increased.1

Similar information is available in other conditions,
such as asthma, end-stage renal disease, and diabetes
mellitus.1 Interestingly, in asthma, whereas the total
cost of care has been reduced with these protocols, the
cost of some components, such as pharmaceuticals,
has risen. This emphasizes the value of coordinating
resources across the entire disease continuum rather
than committing resources for separate components of
care. In all of these conditions, comparisons between
standard care and organized, integrated care in a
health and disease management mode have shown
significant differences in cost and quality outcomes.
Costs were lowered and clinical outcomes improved
in the latter case.

Another very important advantage of these pro-
grams is that they afford the opportunity of expediting
the adoption of new discoveries, whether made from
basic or outcomes research, into clinical practice.3 This
is possible because, in addition to continuously exam-
ining the process of care delivery and outcomes, re-
sults of various forms of outcomes research, such as
epidemiology studies, clinical trials, and pharmaco-
economic studies, are constantly evaluated and con-
sidered for inclusion in the protocols. This point em-
phasizes not only that evidence-based material forms
the basis of the protocols but also that, whereas it
currently takes many years for a major advance in
clinical medicine to be implemented into clinical prac-
tice, establishing a health and disease management
program markedly accelerates this process. Finally, as
health systems prepare to take on full-risk contracts, it
is important to be able to deliver care efficiently and
cost-effectively in a continuum-wide fashion. To do so
requires implementation of these protocols.

In a national survey conducted by the National
Managed Health Care Congress in 1996 in which all
health care providers were asked their opinion of the
future role of health and disease management pro-
grams, over 80% of responders thought they would
become more and more widely used in the future and
will ultimately come to dominate the way health care
is delivered.

SELECTION OF DISEASE CONDITIONS

The decision about which diseases to manage by a
health and disease management strategy is fairly
straightforward.1 It is best to include diseases that are
of high volume and cost, complex to manage, either
because many providers are involved or because co-
morbidities are frequently present, and diseases that
are chronically present over a long period of the pa-
tient’s life. Ideally, there should be opportunities for
improving cost and quality by intensive patient and
provider education, there is an ability to reduce emer-

gency room visits and hospitalizations, and outcomes
can be easily measured and reported back to provid-
ers. Finally, it is essential to have clinical champions,
who can promote the program to their peers, inti-
mately involved in these programs. Many conditions
will be selected for this last reason alone. There are
clearly a large number of conditions that fit these
criteria and so a large number of diseases are being so
managed, at least in pilot fashion, in health systems
around the country. Some examples are shown in
Table 1. Hypertension is at the top of many health
system’s lists.

DEVELOPING HEALTH AND DISEASE
MANAGEMENT PROTOCOLS

A committee is assembled and charged with the re-
sponsibility of designing and developing the pro-
gram.4 It is very important to be certain that all health
care providers involved in taking care of patients with
the disease in question participate in this process, so
that a truly multidisciplinary project team can be se-
lected. Leadership of the team must include a special-
ist, but primary care physicians must also be well
represented. Ideally, a primary care physician should
colead the group. These primary care physicians play
two major roles: first, to ensure that the protocols are
developed with consideration of life “in the trenches,”
ie, the way primary care offices function; and second,
to act as champions of the program to their peers. For
successful primary care provider buy-in to occur, it is
extremely important to have primary care physicians
taking ownership of these programs and to promote
them to their colleagues.

Additional members of the committee include other
clinicians, nurses, case managers, home-care profes-
sionals, experts on the continuous quality improve-
ment process, pharmacists, data managers, and, where
appropriate, representatives from laboratory medi-
cine, radiology, physical therapy, and other services.
Pharmacists are often key members of these commit-

TABLE 1. EXAMPLES OF CONDITIONS MANAGED
BY HEALTH AND DISEASE PROGRAMS

Hypertension Multiple Sclerosis
Low Back Pain Seizure Disorders
Asthma Chronic Obstructive

Pulmonary DiseaseDiabetes
Chronic Renal FailureIschemic Heart Disease
Sickle Cell DiseaseArthritis
Peptic Ulcer DiseaseDepression
Normal PregnancyOsteoporosis
Smoking CessationHigh Cholesterol
Breast CareCongestive Heart Failure
HIV/AIDSAlzheimer’s Disease
Stroke
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tees because of their critical role in therapy manage-
ment of these diseases.5 The team, once assembled,
must develop a working knowledge of the goals of
health and disease management programs and be-
come skilled in developing effective clinical care
guidelines. The main components of a comprehensive
health and disease management program are shown
in Table 2. These components are developed with the
aim of avoiding the known causes of high cost and
poor quality in health care, such as failing to identify
patients at high risk, an inability to implement best
practice principals into the daily routine of all health
care providers, failure to enhance patient adherence to
treatment plans, and an inability to diagnose early
relapse and to treat it promptly and vigorously.

Although there are many important areas to de-
velop, we have identified three as most important.
One deals with patient and family education in a new,
much more robust way. The goal is to have patients
understand that they play an important role as mem-
bers of the health care team. They must feel empow-
ered, develop a new understanding about their dis-
ease, and accept responsibility for taking care of
themselves. Extraordinary effort must be placed on
patient and family education and patient involvement.
Failure to follow treatment plans and to comply with
therapy regimens are common in many chronic con-
ditions, especially hypertension, where compliance
rates have been variously reported at only 50% to
60%.6 The second important component deals with the
physician. Fundamental changes in behavior must
happen in the examination room, where patients and
physicians, and other providers of care, interact, or
else the programs will fail to realize any value. This
issue deals directly with the complex problem of al-
tering physician behavior, certainly a difficult chal-
lenge but essential to achieve if these programs are to
be successful. An important point to remember in this
regard is that physicians respond well to performance
data, particularly about their own practice, so that
developing ways of measuring outcomes and report-
ing back to physicians about their performance is a
valuable way of achieving adherence to protocols.
Information systems support is likely to be the key to
being able to do this easily, but for the moment at
least, manual paper systems form the basis for these

programs. The third important area involves the use
of case managers. At least for those patients who are at
high risk of complications and in need of intensive
service and interventions, nurse case managers are a
critical part of the integrating process.

As mentioned before, the process by which the pro-
grams are designed, developed, and implemented fol-
lows a cycle of continuous improvement.1,4 The team
begins by identifying the population to whom it
wishes to target the program, develops risk screening,
wellness, and prevention strategies, defines the out-
comes that will be tracked and followed, develops
guidelines, protocols, and algorithms to reach those
goals, and then implements the program by using
intensive education for patients and physicians, to-
gether with the use of information systems support
and case management. The entire process is moni-
tored, measured, and refined so that the team that
assembles and develops these programs must under-
stand early on that they are a “team for life.” This is
indeed a neverending process and frequently will not
be right the first time. Refining, improving, and mea-
suring the process is a critical part of the program’s
ultimate success.

HYPERTENSION AS A MODEL FOR DISEASE
MANAGEMENT

There are many reasons why hypertension is an ideal
condition to manage in this way. First of all, in most
health systems it is the most common reason for pa-
tients to be seen in a primary care office. In one study
in 1995, it was reported that hypertension was respon-
sible for more than 70% of all doctor visits.7 Then, it is
also one of the most expensive diseases to treat. One
report in 1995 estimated that the cost for hypertension
care in the United States was 18.7 billion dollars, 20%
of which represented the costs of antihypertensive
drugs.7 Also, it is an important cause of major organ
damage, which results from inadequate treatment.
Such complications add considerable costs to overall
care so that improved management of hypertension
should reduce the incidence of these and markedly
control costs. Curiously, studies have shown that even
though highly effective therapies are available, only
24% of patients with hypertension are adequately
treated.8 This suggests that by intensive education of
providers, a major opportunity exists for dramatic
improvement in treatment, with attendant reduction
in complications and costs. Patient education to im-
prove adherence to lifestyle changes9 and therapy will
also play a major role because, as mentioned previ-
ously, lack of patient compliance, present in up to 50%
of cases in some studies, contributes to poor quality
and a high cost of care.6 Finally, hypertension is a
complex condition, frequently associated with other
comorbidities requiring management, and is thus

TABLE 2. IMPORTANT COMPONENTS OF HEALTH
AND DISEASE MANAGEMENT PROGRAMS

Patient (and Family) Education Case Management
Provider Education Home Care
Risk Assessment Practice Profiling
Prevention Information Systems
Guidelines/Pathways Clinical Decision Support
Outcomes Assessment
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likely to be more successfully treated in an integrated
system than by practitioners working on their own.

Although it makes intuitive sense that management
of hypertension in this fashion will improve quality of
care and control costs, it is important to emphasize
that no data exist currently to confirm this. The science
of disease management is too new and the number of
programs treating hypertension in this way simply too
few to have accumulated this information. However,
some useful preliminary information is available. One
study from the John Deere HMO, which incorporates
about 300,000 individuals, of whom 12,000 have hy-
pertension, showed a significant difference in hospital
costs over a 2-year period for patients with hyperten-
sion, depending on whether or not target organ dam-
age was present. The annual costs of inpatient care for
these patients was $691 in the presence of target organ
damage and $124 in those with hypertension alone.7

HYPERTENSION AT THE UNIVERSITY OF
PENNSYLVANIA HEALTH SYSTEM

At the University of Pennsylvania Health System, the
health and disease management program currently
has implemented a number of programs. One of these
is hypertension. The team is led by one of us (RRT),
and includes several primary care physicians, nurse
practitioners, clinical nurse specialists, pharmacists,
and educators. The program was designed with the
aim of increasing the efficiency of the office visit and
of directing the physicians’ attention to the key aspects
of hypertension management. The program includes a
patient questionnaire that deals with issues such as the
level of understanding of their disease and whether
they have experienced side effects from therapies. An
encounter form, which directs the physicians to im-
portant aspects of the history and physical examina-
tion is included, as is information on appropriate lab-
oratory tests to obtain. The physician is then prompted
on ways to stage the disease and is required to stratify
patients into those who need more versus those need-
ing less intensive management. For this purpose, we
have divided hypertension into simple, in which no
target organ damage and two or fewer risk factors for
vascular disease are present, and complex hyperten-
sion, in which three or more risk factors and some
target organ damage exists. Treatment protocols and
management are then targeted to each area. Guide-
lines are included for appropriate referral to a hyper-
tension specialist or to the hypertension case manager.
We believe that for those patients who need this ad-
ditional resource, referral to a hypertension case man-
ager is very valuable, at least in the early stages. To
avoid adding excessive costs to the system, we have
been careful to recommend referral to the most needy
patients only. The program also offers medication al-
gorithms for young (,65 years) black patients, young

white patients, and for older patients. The algorithm
page includes suggestions for pharmaceutical agents
with starting and maximal doses.

CHALLENGES TO HEALTH IN DISEASE
MANAGEMENT PROGRAMS

The most difficult aspect of these programs is imple-
menting them. This is particularly true in the case of
hypertension, as outcomes data that demonstrate im-
provement in quality and control of costs are simply
not available, so that buy-in is not easily obtained.
Indeed, modeling of these programs suggests that it
could require an investment of several years before a
significant return can be demonstrated. A second chal-
lenge is the current lack of robust clinical information
systems, an invaluable tool for supporting protocol
implementation and adherence. These systems will
help in many ways: in identifying patients who should
be on these programs; delivering protocols on-line;
providing clinical decision support on-line; monitor-
ing compliance; and in measuring outcomes. All these
critical tasks are currently being done manually, mak-
ing these programs cumbersome and time-consuming
to follow. Information systems will also be available to
patients as well as to case managers, supplying data to
help evaluate the health status of the population and
acting as a source of education for patients and pro-
viders. Even with effective information systems, suc-
cessful implementation and adherence to the protocols
will require intensive education so that present phy-
sician behavior can be changed.

CONCLUSION

Developing health and disease management programs
to integrate care across the entire system around spe-
cific diseases, and using best practice protocols as the
basis for the management of these patients, will be-
come the way health care is delivered in the future.
For these to be successful, it is important to have a
clear idea of goals and outcomes, an integrated deliv-
ery system, and a continuous improvement process.
Guidelines must be clear and credible, data must be
managed well, and providers must become account-
able for patient care and for changing their behavior.
One of the ways this may be achieved is by aligning
incentives so that all providers of care understand
their role in the continuum of care. Managing patients
and their health and disease in such a way is by far the
most efficient and effective way of delivering high-
quality care at optimal cost. Ultimately, we believe
that health and disease management is the true prom-
ise of managed care. Providers of care will once again
be placed in the central position of deciding on the
appropriateness of care, of delivering it effectively,
and of being accountable for outcomes.
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