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Abstract

Diabetes is a chronic, progressive disease and achieving appropriate control of glycaemia and the
other associated cardiovascular risk factors is essential to prevent its long-term complications. Cur-
rently, recovery and rehabilitation from the cardiovascular complications of diabetes are the major
focus of diabetes care rather than primary and secondary prevention of diabetes and its complications.
This focus, coupled with limited funding and other resource issues, means that diabetes care and out-
comes are generally suboptimal. More efficient and effective management strategies, primarily based
upon a broad educational approach including both those with diabetes and their care-givers will be
essential in reducing the cost of diabetes and diabetes-related complications. Continuous education of
patients and providers increases the quality of care and improves clinical and metabolic outcomes as
well as reducing the cost of care and optimising human and financial resources. Thus, education will
be a key strategy in minimising the growing burden of diabetes on society. Making these changes will
require the co-operation of patients, their families, the community, healthcare policy makers, national
governments and the pharmaceutical industry. Medical schools must also place more emphasis on
educating doctors about chronic disease management using not only recovery and rehabilitation,
but also prevention strategies, emphasising the importance of helping patients to participate in the
control of their disease.
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Introduction

Diabetes mellitus is a common and costly health prob-
lem with chronic complications resulting in a heavy
socio-economic burden (1, 2). The prevalence of dia-
betes, particularly type 2 diabetes, is increasing rapidly
throughout the world (3). The development and pro-
gression of chronic cardiovascular complications are
the major cause of the morbidity, mortality and costs
of diabetes (3). These complications can be significantly
reduced by controlling blood glucose levels and mana-
ging cardiovascular risk factors. Even relatively small
changes in these parameters can result in significant
decreases in the incidence and progression of dia-
betes-related complications (4, 5).

An economic model based on Diabetes Control and
Complications Trial (DCCT) and United Kingdom Pro-
spective Diabetes Study (UKPDS) outcomes suggests
that intensive life-long treatment strategies are rela-
tively cost-effective, with a cost per quality-adjusted
life-year gained of about US $16 000, well within the
range of most accepted preventative strategies (6).
The Centre for Disease control examined the relative
costs of treating hyperglycaemia, hypertension and
hyperlipidaemia and concluded that these costs are
within the acceptable range for preventative interven-
tions (7). However, the effectiveness of prevention

strategies has not been widely realised in clinical prac-
tice (8) and, unfortunately, the care received by people
with diabetes is frequently far from optimal both in
developed and developing countries (9, 10). We have
also shown that between 20 and 30% of patients
with diabetes either do not receive or do not follow sys-
tematic control and treatment programmes (11). Con-
sequently, the percentage of people with diabetes that
present micro- and macrovascular complications
increases as a function of the poor metabolic control
and the duration of diabetes (Table 1) (10). Therefore,
unless we invest in effective strategies to improve meta-
bolic control now, we will be faced with the need to
dramatically increase healthcare budgets in the future
in order to cope with the increased burden of dia-
betes-related complications as the disease progresses
in this population.

Factors affecting quality of care

The quality of diabetes care is determined by numerous
factors including the accessibility of care, drugs, and
devices, the knowledge, skills and experience of the
healthcare team, and the active participation of
patients in the control and treatment of their disease
(patient empowerment). Maximising each of these
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components will improve diabetes prevention, decrease
the incidence of diabetes-related complications, and
improve the quality of life for patients with diabetes.
Processes and outcomes should continuously be evalu-
ated so that intervention strategies can be adapted to
optimise outcomes and the utilisation of resources
(see model shown in Fig. 1). Education is either expli-
citly or implicitly included in each one of the model’s
components.

Although insufficient financial resources can signifi-
cantly impair access to diabetes care, Grandjour et al.
have reported that the level of investment is not closely
related to the quality of care (12). Furthermore, whilst
a certain level of funding is critical, education can
enhance the quality of care even if resources are
scarce. Unfortunately, the importance of diabetes
health education is often underestimated. Karter et al.
(8) showed that even when all diabetes care services
were offered free of charge, the probability of patients
receiving health education was low compared with
other interventions such as annual dilated eye exami-
nations or daily self-monitoring of blood glucose.

Optimising resource utilisation

Many studies support the rationale for providing both
patient and professional education to improve the qual-
ity of diabetes care and to optimise the use of healthcare
resources. The implementation of the Training Pro-
gram for General Practitioners (PROCAMEG) in Argen-
tina significantly improved clinical and biochemical
parameters in the attending practitioners’ patients
after 1 year (Table 2) (13). In addition, a multicentre
study carried out in 10 Latin American countries
showed that intensive educational courses for people
with diabetes resulted in significantly improved clinical,
metabolic and economic parameters (PEDNID-LA) (14).
Finally, a comprehensive, integrated programme that
included both physician and patient education (Pro-
gram of Prevention, Care and Treatment of People
with Diabetes (PROPAT)), within a managed care
organisation in Buenos Aires (Instituto de Obra
Médico Asistencial (IOMA)) was associated with
improvements in several clinical and biochemical par-
ameters after 1 year, and a 28% decrease in the total
annual per capita costs (15).

Educational interventions have also been shown to
be effective for the primary prevention of type 2 dia-
betes in populations with impaired glucose tolerance
(16 –18). Thus, investing in the development of more
efficient and cost-effective diabetes prevention and
management strategies via patient education will be a
key strategy in curbing the accumulating cost of treat-
ing diabetes-related complications.

Conclusions

Diabetes is a chronic, progressive disease. Achieving
appropriate levels of glycaemic control and managing
cardiovascular risk factors in order to prevent long-
term diabetes-related complications poses numerous
challenges both to patients and their healthcare provi-
ders. Complicated by an ongoing progression of type 2
diabetes due to a decline in beta-cell function, treat-
ment goals are frequently not met in clinical practice.

Table 1 Frequency of chronic complications according to type 2
diabetes duration. Figures represent average percentage values,
n ¼ 13 513.

Duration of diabetes (years)

0–5 6–10 11–20 .20

Retinopathy 10 20 38 48
Blindness 1.7 2.8 3.2 6.7
Peripheral neuropathy 21 29 37 42
ESRD 0.2 0.4 0.7 1.5
AMI 1.5 1.8 4.3 6.7
CVA 2.1 3.5 2.9 3.3
Amputations 1.0 1.4 3.6 7.3

Chi2 for trends P , 0.001.
ESRD, end-stage renal disease; AMI, acute myocardial infarction; CVA,
cerebrovascular accident.
(Taken from Gagliardino et al. (10)).

Figure 1 Model for improving quality of diabetes care.

Table 2 Clinical and metabolic changes in patients with type 2
diabetes before and after a 1-year diabetes practitioner training
programme.

Before After

Body weight (kg) 79^14 75^13
Body mass index (kg/m2) 29^5 27^5
Systolic blood pressure (mmHg) 144^22 124^23
Diastolic blood pressure (mmHg) 96^22 80^9
Fasting blood glucose 210^71 150^40
HbA1c 9.8^2 7.8^1
Total cholesterol (mg/dl) 239^79 207^28
Triglycerides (mg/dl) 215^92 165^51

P , 0.001 for difference.
Reprinted with permission from (13).
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Traditionally, the major focus of diabetes care has
been the treatment of diabetes-related cardiovascular
complications, rather than the primary and secondary
prevention of the disease. This focus, coupled with
limited funding and other resource issues, means that
diabetes care is generally suboptimal.

A greater investment in the primary and secondary
prevention of diabetes and its complications, together
with more efficient and effective management strategies
based largely on patient/practitioner education will be
essential for reducing the future costs of diabetes
healthcare. However, there is likely to be a threshold
level of financial investment, below which outcomes
do not improve or deteriorate, and above which there
is no additional improvement. Despite this, continu-
ously educating patients and healthcare providers
increases the quality of care, improves clinical and
metabolic outcomes, lowers care costs, and contributes
to the optimisation of human and financial resources,
irrespective of resource availability. Thus, education
will be a key strategy for minimising the growing
burden of diabetes to society.

Optimising diabetes care will require the co-oper-
ation of patients, their families, the community, health-
care policy makers, national governments and the
pharmaceutical industry. In addition, medical schools
must place more emphasis on educating doctors
about chronic disease management using not only
recovery and rehabilitation strategies but also preventa-
tive strategies, emphasising the importance of the
patients’ role in the management of their own disease.
An urgent response is required from all those con-
cerned with improving the quality of diabetes care
before the opportunity is missed.
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