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The Public Health Burden of Diabetes
and the Reality of Limits
FRANK VINICOR, MD, MPH

Improvements in diabetes surveillance, diagnosis, and treatment have, in recent years, height-
ened awareness of the burden of diabetes and aroused concern about the amount of health care
resources that will be necessary to manage this disease effectively in the future. Examination
of diabetes from the twin perspectives of economics and public health challenges basic
notions of the health care tradition in the Western world: the real-world combination of finite
resources and the growing need/demand for health services forces the consideration of limits
in the provision of health care. The growing need to rationally allocate limited health care
resources poses emotional, potentially divisive questions of science, politics, economics, and
ethics that patients and physicians must each address.
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During the past few decades, much has
been learned about the basic etiology
and pathophysiology of diabetes (1).

Furthermore, with better surveillance, the
full extent of the individual and societal
burden of diabetes has become apparent—
it is a very common, serious, and costly
chronic disease (2). Finally, at present,
many assessment and treatment options
are now available to help people affected by
diabetes, and scientific evidence supports
both the efficacy and cost-effectiveness of
programs directed at improving glycemic
control as well as detecting and treating the
complications of diabetes (3-6).

In spite of these very encouraging
trends, there is, unfortunately, strong evi-
dence indicating that a great many people
with diabetes are undiagnosed (7) and that
efficacious treatment programs are not
widely used in daily clinical practice (8-10).
In addition, the worldwide burden of dia-
betes is likely to increase dramatically over
the next several decades because of an
increase in incidence and improvements in
detection (2,7,11,12). Thus, diabetes is
increasingly being viewed as both a clinical
and a public health challenge (13). The pub-
lic health considerations of diabetes include

the role of the environment in which people
live, play, and work in the prevention and
control of diabetes; the importance of "expo-
sure" versus "efficacy" (i.e., the overall
impact of small improvements for many
people versus great improvements for a few);
and the significance of the "denominator"
(all people with diabetes, regardless of their
diagnostic and treatment status) and not
just the "numerator" (each doctor's own
patients with diabetes).

Several factors underlie the increasing
diabetes burden worldwide, particularly a
growing incidence of type 2 diabetes, includ-
ing increases in obesity (12,14) and inade-
quate physical activity (15), both of which
are associated with a greater likelihood of
developing diabetes (11,16); the increasing
prevalence of diabetes with age (17) and the
steady aging of populations worldwide (18),
in part because of decreasing pediatric mor-
tality rates, especially in Africa and Asia
(19,20); the rapid growth of minority popu-
lations at greatest risk for type 2 diabetes and
associated complications (12,21); substantial
improvements in surveillance systems for
diabetes, which are now capturing the real
burden of diabetes (22); and enhanced
efforts to detect undiagnosed diabetes (23).
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For many reasons, the overall burden
of diabetes worldwide will likely increase
substantially during the next 20 years.
Although several preventive interventions
already exist that could control this grow-
ing disease burden, a number of challenges
remain for patients, health care providers,
policy and health decision-makers, and
society in general. One of the major hurdles
to consider is the "reality of limits."

THE REALITY OF LIMITS— It is
characteristic of many societies, cultures,
nations, and individuals to believe in infi-
nite possibilities and to have the feeling that
anything is doable and achievable. Particu-
larly within the culture of medicine in West-
ern societies (24), this philosophy has
contributed to a biomedical view of disease
(25) in which it is assumed that with effort
and intelligence, everything can (and
should) be understood at a very basic and
fundamental level. This reductionist attitude
and philosophy has no doubt contributed to
fascinating biological understanding, tech-
nological development, and commitment to
the intense treatment of the individual
patient. Consistent with this view, some peo-
ple believe that there are—and should be—
no limits to our efforts to understand
disease and treat the individual patient,
regardless of the resources allocated or con-
sumed. As an example, aggressive, impor-
tant new treatments for patients with
end-stage renal disease are supported finan-
cially for a relatively small number of "vic-
tims" while hundreds of thousands of
people with inadequate hypertension
and/or diabetes control (major causes of
end-stage renal disease) receive ineffective
or no patient education.

More recently, as manifest primarily by
the introduction of economics into health
care, the concept of "finite possibilities" or
limits has come to the forefront of medical
decision-making. The basic concept is that
all resources are limited and that choices
must be made among many possibilities
(26). Resources directed to one activity by
definition are not available for other pro-
grams ("opportunity costs") (27). In a
world of limits, resources spent on liver
transplantation are not spent on vaccina-
tions for hepatitis B, even though such pre-
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Figure 1—The jour clinical transition points in the natural history of an individual with diabetes.

ventive measures would limit the need for
this kind of invasive, expensive procedure.

Given this perspective, the issue is not
whether choices need to made within
health care systems throughout the world,
but rather how and by whom. Increasingly,
the concept of limits is forcing decisions to
be based on a perspective of society or
populations, rather than on just individual
needs (28,29). Indeed, when individuals
make independent judgments without any
reflection on the societal consequences of
their decisions, there is substantial potential
for adverse consequences to the whole
community (the "tragedy of the com-
mons") (29,30). Consider the plight of a
group of farmers who share a common
pasture. If all farmers allow their individual
herds of cows to graze without considera-
tion of how much total grass is available in
the large but finite pasture, and without
thought of other farmers' needs or of the
pasture's condition, the productive capacity
of the common pasture is soon depleted
and the cows and farmers starve. A similar
scenario faces individual doctors if they
consider only the needs of their own
patients.

DIABETES, LIMITS, AND
CHOICE — Given the increasing burden
of diabetes, the existence of efficacious
treatment and preventive programs, and
data indicating that these programs are not
being routinely or broadly utilized by
health care practitioners, there is a growing
feeling within the diabetes community that
something should be done, and quickly.

Within the present age of limits, what
are the options for improving care for peo-

ple with diabetes? In general, there are four
opportunities or transition points within
the life history of a person with diabetes
that could be considered ( ). Action
point one represents the transition from
"no diabetes being present" (at least from a
clinical perspective) to "diabetes being
present." However, because there may be
few, if any, signs or symptoms, or because
manifestations of diabetes may be nonspe-
cific, individuals must move through tran-
sition point two toward "recognized or
identified diabetes"—the moment when
the individual is told that diabetes is pres-
ent on the basis of a diagnostic test or signs
and symptoms.

Ideally, at that moment, the health care
system would be available to properly edu-
cate and care for the person with diabetes.
However, a diagnosis does not necessarily
ensure the provision of care, and an addi-
tional transition point—number three—
must often be experienced to take
advantage of the health care system. Even
upon entering this care system, however,
quality of care may not be ideal. Diabetes
management is complex and demanding
and professional skills or education pro-
grams in diabetes may not be available or
adequate. Thus, transition point four must
be negotiated before proper care can be
attained.

Each of these four transition points
represents an opportunity to reduce the
burden of diabetes. By decreasing the inci-
dence of diabetes and/or substantially
delaying its onset, primary prevention pro-
grams could significantly reduce the indi-
vidual and societal consequences of
diabetes (transition one). Given the typi-

cally long delay in diagnosing type 2 dia-
betes (31) and the high incidence of
microvascular complications at the time of
diagnosis (32), efforts toward the early
detection and diagnosis of unrecognized
diabetes (transition two) could allow appli-
cation of efficacious programs before the
development of diabetes-related complica-
tions. Certainly, recent efforts to establish a
diagnosis earlier by using a fasting plasma
glucose criterion of >126 mg/dl (1) will
reduce the number of individuals with
undiagnosed or unrecognized type 2 dia-
betes. Efficient access to the health care
system (transition three) and improve-
ments in the quality of care and education
(secondary and tertiary prevention) while
in that system (transition four) would all
reduce the burden of diabetes.

Thus, there are numerous opportuni-
ties to limit the health and economic con-
sequences of diabetes. Given the existence
of limits, however, how are decisions
regarding the allocation of resources—
skills, staff, money, etc.—actually made?
The three major elements that greatly influ-
ence allocation decisions are needs, sci-
ence, and reality. Certainly, need is an
important factor to consider in making
decisions about program support and
direction. If access to care or the quality of
care is inadequate, these needs must be
addressed. However, perceived and real
needs must be distinguished and can be
very difficult to understand (33). Needs,
then, may not be a sufficient factor alone in
making health care allocation decisions for
people with diabetes.

Science and valid evidence of efficacy
(34) must also be considered before deci-
sions about the allocation of health care
resources are made. For example, primary
prevention programs that aim to limit the
onset or incidence of a disease are the most
desirable and often the most cost-effective
way to reduce the burden of a major soci-
etal disease (35). Smallpox and, hopefully,
polio are two scourges that have been con-
tained through primary prevention (36), in
part because science had established the
efficacy and effectiveness of vaccination
programs. However, rigorous scientific evi-
dence is not always available. For example,
neither the efficacy nor the effectiveness of
primary prevention programs for type 2
diabetes have been scientifically established
(20), a situation that might prompt a deci-
sion to allocate additional existing
resources for further research. Simultane-
ously, it must be recognized that the degree
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Figure 2—Possible outcomes of population-
based efforts to improve quality ojcare for people
with diabetes. Depending on the decisions of
health care policymakers, the current hypothetical
spectrum of quality of care (A) could be altered to
favor either "great" (B) or "good" (C) quality.

of scientific proof necessary to validate pro-
gram expansion may be ambiguous (37).

Finally, there are practical realities that
significantly influence decisions about
health care resource allocation. Political
pressures (38,39), the influence of advo-
cacy groups (40), program costs (41),
issues of basic philosophy (42), fear, and
the demand for immediate positive results
are all very important, powerful, real-world

factors that influence allocation decisions.
Thus, the admixture of these influences
must be considered and discussed before
decisions on resource allocation.

Certain factors deserve additional dis-
cussion. The basic philosophical under-
pinnings of medicine affect how decisions
are made. In general, in the U.S., it contin-
ues to be assumed that active and aggres-
sive care should be available to all
individuals: the concept of limits or
rationing is an anathema (42). However, in
part because of the economic expense asso-
ciated with such a philosophy (41),
changes in the health care system have
been emerging in most Western countries
(43-45). Population-based approaches
(versus an individual-focused model) are
emerging (46). Some states in the U.S.
(47,48) and neighboring countries (49)
have adopted community- or population-
based approaches to health care decision-
making. These efforts, however, have not
proceeded without dissent (50).

In the face of convincing evidence of
the growing burden of diabetes and given
the reality of limits and the need to make
choices, there will be difficult decisions
ahead for health care providers and people
with diabetes. One potential consequence
is depicted in . Assuming that reliable
surveys revealed that 20, 60, and 20% of
people with diabetes were receiving "poor,"
"good," and "great" diabetes care, respec-
tively (Fig. 2A), decisions could be made to
improve overall care. In the absence of lim-
its, and assuming no economic constraints,
it would be reasonable to implement pro-
grams that would reduce the number of
people receiving "poor" care and increase
the number receiving "great" care (Fig. 2B).
More specialists, specialty centers, techno-
logical developments, and increased patient
visits might be necessary to accomplish
this goal.

Limits, however, do exist, and eco-
nomic considerations are part of the reality
of todays health care environment
(26,27,42,43). Thus, in the future, it is
likely that efforts to decrease the percentage
of people with diabetes receiving "poor"
care will establish "good" care, not "great"
care, as the treatment milestone. As a result,
the number of people receiving "great" care
is likely to decrease as the "excess" resources
required to deliver "great" care are redi-
rected to improving treatment for people
receiving substandard care (Fig. 2C). Such
decisions run counter to medical school
training, the Hippocratic oath, and a dom-

inant theme of American society
(46,51-54). The statement primum non
nocere ("first, do no harm") has been a cor-
nerstone of medical philosophy since
ancient times. Today, we are being asked to
modify this principle by asking "to whom?"
Should we primarily address the needs of
the individual patient, or should we con-
sider future patients who might not be able
to receive care because resources have
already been expended? In essence, must
"good" be the enemy of "great" (55) from an
individual and societal perspective? If not,
how will the potential conflict between the
growing burden of diabetes and the need
for care be reconciled with the need to man-
age a limited pool of health care resources?

CONCLUSIONS — The reality of lim-
its in health care resources has forced the
medical community to face the above issues
in present and pending health care deci-
sions. Evidence-based decision-making,
health economics, population-based medi-
cine, managed care, "accountability," etc.,
are all consequences of the presence of lim-
its. At the very time when the global burden
of diabetes is finally being recognized (56),
choices will have to be made regarding allo-
cation of resources among and within dia-
betes programs of proven efficacy Increasing
the total resources available for health care,
or shifting health care resources to chronic
diseases, such as diabetes, is important. But
even if the allocation for diabetes is
increased, should decisions be made to redi-
rect these resources to all four of the transi-
tion points equally (Fig. 1); or preferentially
to diabetes research (applied, clinical, or
basic?); or to public, patient, provider, or
payer "education" efforts? On what basis,
and by whom, should these decisions be
made? With recognition of the worldwide
burden of diabetes, action is being
demanded. The response of the diabetes
community—reflective of a world of limits,
where choices must be made—is para-
mount, and we must be prepared to address
these difficult issues.
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