
Large, well-conducted studies have demonstrated that
intensive glucose control and cardiovascular risk re-
duction can significantly reduce the complications of

diabetes.1–5 Cardiovascular risk reduction is critical because
over two-thirds of patients with diabetes die of cardiovascu-
lar causes.3 Unfortunately, translating this evidence into
clinical practice can be difficult, and in many patients the
disease continues to be suboptimally controlled.6,7 One
strategy for improving care for patients with diabetes has
been disease management programs. Rather than the tradi-
tional model of health care delivery, which often focuses on
acute problems and visit-based care, disease management
creates an “organized system tailored to the complex prob-
lems of chronic illness.”8 Disease management programs
are typically characterized by the use of multidisciplinary
teams that provide integrated approaches to care, evidence-
based care algorithms, and information systems that allow
for frequent tracking of patient-oriented outcomes and the
adjustment of treatments.8–10 Most diabetes management
programs have focused on glycemic control and reduced
glycated hemoglobin (A1C) concentrations by a clinically
meaningful 1%–2%.11,12 A few, more recent studies have
demonstrated that disease management can improve car-
diovascular risk factors in addition to glycemic control.13,14

In a study published in this issue,15 Ménard and colleagues
(see page 1457) demonstrate again that an intensive disease
management program can improve glycemic control and car-
diovascular risk factors in patients with poorly controlled dia-
betes. In a small randomized trial, they found that patients
who received intensive disease management had significant
improvement in hemoglobin A1C concentrations, diastolic
blood pressure, and low-density lipoprotein cholesterol and
triglyceride levels at 12-month follow-up compared with a
control group that continued with usual care. Of concern,
however, the authors found that 6 months after the intensive
multitherapy stopped, many of the patients’ clinical out-
comes had worsened, and there were no longer statistically
significant differences in hemoglobin A1C concentrations,
blood pressure or triglyceride levels between the intervention
and control groups. Three explanations for these findings in-
clude lack of statistical power to adequately assess outcomes
at 18-month follow-up; inadequate initial intervention to pro-
mote long-term improvement; and the natural history of pa-
tients to “relapse” (return to poor control) over time. 

The study by Ménard and colleagues was small, with only
72 patients enrolled in the study and 61 (32 in the intervention
group and 29 in the control group) completing the 18-month
evaluation. Sample estimates are not provided in the study,
but the primary outcomes were targets recommended by the
Canadian Diabetes Association (including hemoglobin A1C

concentrations < 7%, systolic blood pressure < 130 mm Hg,
and low-density lipoprotein cholesterol levels < 2.5 mmol/L).
However, if one examines the results at 18 months as the
amount of absolute improvement (see online Table 4, avail-
able at www.cmaj.ca/cgi/content/full/173/12/1457), one can
see that there are some trends for improvement in the inter-
vention group versus the control group. For example, inter-
vention patients started with a hemoglobin A1C concentration
of 9.1%, which decreased to 7.5% at 12 months and then in-
creased to 8.1% at 18 months for a net loss of 1.0%, whereas
control patients started with a hemoglobin A1C concentration
of 9.3%, which was at 8.6% at 18 months. The 0.3% net dif-
ference between the 2 groups at 18 months is not large, but it

could be statistically significant in a larger study. The im-
provements in hemoglobin A1C concentrations in the control
group can be related to secular improvements in care, regres-
sion to the mean or a Hawthorne effect (people change their
behaviour because they know they’re participating in a study),
and are not an uncommon finding. The significant improve-
ment in the control group, however, makes it even harder to
demonstrate that the intervention was successful and empha-
sizes the importance of having a larger sample. 

Ménard and colleagues were able to achieve impressive
improvements in clinical outcomes and behavioural changes
at 12 months. This is likely related to the intensive nature of
their intervention, which included frequent management over
the telephone. One plausible explanation for worsening out-
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Can diabetes management programs create sustained
improvements in disease outcomes?

Commentary

The intervention failed to
generate long-standing
behavioural change

     



comes at 18 months could be that the intervention failed to
generate long-standing behavioural change in the participat-
ing patients. Current research focusing on motivational inter-
viewing, improved education techniques, and other behav-
ioural approaches may help promote behavioural changes
that are sustained over time. 

Finally, a major contribution to the worsening of clinical
outcomes after the completion of an intervention may be re-
lated to the natural history of patients to “relapse” (return to
poor control) over time. Results of the UK Prospective Dia-
betes Study suggest that patients have worsening glycemic
control over time in part because of physiologic dete-
rioration.16 It is unlikely, however, that the degree of deterio-
ration seen in the current study would result from physiologic
causes alone after just 6 months. A more plausible explana-
tion is that the relapse occurs in the short term owing to be-
havioural reasons. Indeed, the data from Ménard and col-
leagues support the importance of self-care in preventing
deterioration to worsening control. We have observed a 40%
deterioration in glycemic control at 1-year follow-up in
patients who had previously attained adequate glycemic con-
trol.17 These patients may require a less intensive “mainte-
nance” intervention to promote self-management over time. 

The encouraging result from the study by Ménard and col-
leagues is that intensive disease management was able to sig-
nificantly improve diabetes-related outcomes at 12-month
follow-up. Even if these results are not sustainable over time,
the results of a recent study suggest that improved diabetes
control may have long-term beneficial effects. In the Epi-
demiology of Diabetes Interventions and Complications fol-
low-up study,18 patients who had received intensive glycemic
therapy had lower rates of nephropathy than control patients
8 years after the study ended, even though the 2 groups had
similar glycemic control at follow-up. These results suggest
that patients who attain glycemic control may develop a “me-
tabolic memory” that results in long-term benefits. Whether
maintaining control for as short as one year will result in
some residual benefit over time remains to be seen.

Continuing research into the role of disease management
will help to discover improved initial interventions or addi-
tional, minimal “maintenance” interventions that can lead to
sustained improvements in disease outcomes over time. 
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