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OBJECTIVEs: To evaluate vascular protection treatment patterns and 
attainment of the 2003 Canadian Diabetes Association’s recommended tar-
gets in ambulatory patients with type 2 diabetes.
METHODs: Between 2005 and 2006, 3002 outpatients with type 2 dia-
betes were enrolled by 229 primary health care settings across Canada. 
Baseline characteristics, therapeutic regimens and treatment success – 
defined as the achievement of a blood pressure (BP) of 130/80 mmHg or 
lower, glycosylated hemoglobin (A1C) of 7% or lower, low-density lipo-
protein cholesterol (LDL-C) lower than 2.5 mmol/L and total cholesterol/
high-density lipoprotein cholesterol ratio lower than 4.0 – are reported. 
REsULTs: Overall, 46% of individuals had a BP that was above the 
Canadian Diabetes Association’s recommended target. Of these, 11% were 
untreated, 28% were receiving monotherapy, 38% were not receiving an 
angiotensin-converting enzyme inhibitor and 16% were not receiving 
either an angiotensin-converting enzyme inhibitor or an angiotensin 
receptor blocker. Optimal A1C levels were achieved in 53% of patients. 
Of those who did not attain A1C targets, 3% were not on glucose- lowering 
pharmacotherapy and 27% were receiving monotherapy. A total of 74% of 
patients were treated with statins. Overall, 64% and 62%, respectively, 
met the target LDL-C and the target total cholesterol/high-density lipo-
protein cholesterol ratio. Statins were not prescribed to 43% of patients 
with LDL-C above target. Antiplatelet therapy was implemented in 81% 
of patients. In total, 21% achieved the combined targets for BP, A1C and 
LDL-C. 
INTERPRETATION: A substantial proportion of patients did not 
achieve guideline-recommended targets and were not receiving 
evidence- based therapy for vascular protection two years after publica-
tion of the Canadian guidelines. More research is warranted, and novel 
and effective strategies must be tested and implemented to correct this 
ongoing treatment gap.
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Les lacunes thérapeutiques dans la prise en charge 
des facteurs de risque cardiovasculaire chez des 
patients atteints du diabète de type 2 au Canada

OBJECTIFs : Évaluer les modèles de traitement pour la protection 
vasculaire et l’atteinte des cibles recommandées par l’Association 
canadienne du diabète en 2003 chez des patients ambulatoires atteints du 
diabète de type 2.
MÉTHODOLOGIE : En 2005 et 2006, 3 002 patients ambulatoires 
atteints du diabète de type 2 ont participé à l’étude dans 229 établissements 
de soins primaires au Canada. Sont transmis les caractéristiques de départ, 
les schémas thérapeutiques et la réussite du traitement, définie comme 
l’atteinte d’une tension artérielle (TA) maximale de 130/80 mmHg, d’une 
hémoglobine glycosylée (A1c) maximale de 7 %, d’un cholestérol à 
lipoprotéines de basse densité (C-LDL) inférieur à 2,5 mmol/L et d’un 
ratio entre le cholestérol total et le cholestérol à lipoprotéines de haute 
densité inférieur à 4,0.
RÉsULTATs : Dans l’ensemble, 46 % des participants avaient une TA 
supérieure à la cible recommandée par l’Association canadienne du 
diabète. De ce nombre, 11 % n’étaient pas traités, 28 % recevaient une 
monothérapie, 38 % ne recevaient pas d’inhibiteur des enzymes de 
conversion de l’angiotensine et 16 %, d’inhibiteur de l’enzyme de 
conversion de l’angiotensine ou d’antagoniste de réception de 
l’angiotensine. Cinquante-trois pour cent des patients ont atteint un taux 
d’A1c optimal. Chez ceux qui ne l’ont pas atteint, 3 % ne prenaient pas 
de pharmacothérapie pour abaisser leur glycémie et 27 % recevaient une 
monothérapie. Au total, 74 % étaient traités au moyen de statines. Dans 
l’ensemble, 64 % et 62 %, respectivement, respectaient le C-LDL ciblé et 
le ratio entre le cholestérol total et le cholestérol à lipoprotéines de haute 
densité. Quarante-trois pour cent des patients dont le C-LDL était 
supérieur à la cible n’avaient pas de prescription de statines. Chez 81 % 
des patients, un traitement antiplaquettaire était amorcé. Au total, 21 % 
ont atteint les cibles combinées de TA, d’A1c et de C-LDL.
INTERPRÉTATION : Une forte proportion de patients n’atteignaient 
pas les cibles recommandées par les lignes directrices et ne recevaient pas 
de traitement probant pour assurer leur protection vasculaire deux ans 
après la publication des lignes directrices canadiennes. D’autres recherches 
s’imposent, et il faudra mettre à l’essai et mettre en œuvre des stratégies 
nouvelles et efficaces pour corriger cette lacune thérapeutique continue.
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Cardiovascular disease remains the leading cause of morbidity and 
mortality in patients with type 2 diabetes, and is an enormous 

economic burden (1,2). The available literature indicates that micro-
vascular and cardiovascular complications (3) as well as mortality in 
extended follow-up (4) are appreciably reduced in patients with type 2 
diabetes when a multifactorial, intensive lifestyle modification coupled 
with pharmacotherapy intervention that targets hypertension, dyslipi-
demia and hyperglycemia is implemented. Accordingly, evidence-
based clinical practice guidelines (CPGs) have been published in 
several jurisdictions, including Canada, the United States and Europe 
(1,5,6), with specific recommendations for the intensive management 
of risk factors in patients with type 2 diabetes.

Previous studies investigating the success of guidelines on the man-
agement of diabetes have shown that treatment goals are often not met 
in ‘real-life’ practice, and clinical implementation of vascular protection 
strategies remains suboptimal in patients with type 2 diabetes (7-9). In 
2003, the Canadian Diabetes Association (CDA) published new CPGs 
for the management of diabetes (1). A major focus of these CPGs was 
the importance of a comprehensive, multifactorial vascular protective 
strategy similar to that used in the Steno-2 trial (3). Consequently, an 
extensive program was launched to implement the CPGs.

The objective of the present study was to evaluate vascular protec-
tion treatment patterns and attainment of the recommended targets of 
the CDA CPGs in a practice-based registry of Canadian ambulatory 
patients with type 2 diabetes two years after the publication of these 
guidelines. Additionally, we aimed to qualitatively assess whether the 
guideline-to-clinical practice gap is narrowing over time.

METHODs
study design 
The present study was a cross-sectional analysis of the prospective Diabetes 
Registry to Improve Vascular Events (DRIVE) cohort. It was a practice-
based registry designed to examine current management of patients with 
diabetes and to identify the degree to which CPGs are implemented into 
patient care in primary care offices across Canada. The registry also sought 
to determine whether the outcomes observed in randomized clinical trials 
were applicable to the ‘real-life’ setting and to evaluate the impact of physi-
cian educational intervention on diabetes management.

Physicians were recruited by direct mail or fax campaigns, continu-
ing medical education (CME) events, and from participation in previ-
ous or ongoing registries with the coordinating centre – the Canadian 
Heart Research Centre (Toronto, Ontario). Physicians participating in 
any other diabetes study involving physician education were excluded. 
In total, 229 primary care physicians from 10 provinces across Canada 
participated in the DRIVE study, with patient enrollment occurring 
between March 2005 and March 2006. Ethics approval for the investi-
gation was received from an independent central ethics review board 
(Optimum Clinical Research Inc Ethics Review Board, Oshawa, 
Ontario) and provincial Colleges of Physicians and Surgeons review 
committees where appropriate. Participation in the registry was volun-
tary and all enrolled patients provided written informed consent. 

Patient population
Physicians were instructed to enroll consecutive patients with type 2 
diabetes from their practices. Type 2 diabetes was defined as treatment 
with an oral hypoglycemic agent or insulin, a fasting plasma glucose of 
7 mmol/L or greater, a plasma glucose 2 h after a 75 g glucose challenge 
of 11.1 mmol/L or greater, or symptoms of diabetes (including fatigue, 
polyuria, polydipsia and unexplained weight loss) plus a random/casual 
plasma glucose of 11.1 mmol/L or greater. The diagnosis of type 2 (as 
opposed to type 1) diabetes was made based on clinical criteria that 
included all of the following: diagnosis after 30 years of age, lack of a his-
tory of ketoacidosis and lack of requirement for insulin therapy within 
the first six months of the diagnosis of diabetes. A history of coronary 
artery disease was defined as previous coronary artery bypass surgery or 
percutaneous coronary intervention, previous myocardial infarction or 
unstable angina, or stable angina with a positive stress test or more than 

50% stenosis of at least one major coronary artery on angiography. The 
presence of peripheral vascular disease was established if any of the fol-
lowing was documented: intermittent claudication; decreased peripheral 
pulses or femoral artery bruit with an ankle-brachial index lower than 
0.90; or abnormal duplex ultrasound findings (greater than 50% stenosis 
of one or more major artery). Cerebrovascular disease was defined as a 
history of previous stroke or transient ischemic attack. Hypertension was 
defined as a systolic blood pressure (BP) of 130 mmHg or greater and/or 
a diastolic BP of 80 mmHg or greater and/or previous use of antihyperten-
sive medications. In total, 3017 patients with diabetes were recruited. To 
limit the analysis to adults with type 2 diabetes, 15 patients who did not 
have all of the clinical criteria for type 2 diabetes (listed above) were 
excluded; the resultant study population consisted of 3002 patients. 

Before enrollment, physicians attended CME programs, where they 
were given clear guidelines and goals for therapy that were based on the 
2003 CDA CPGs (1). Briefly, according to these guidelines, a compre-
hensive, multifaceted strategy aimed at all cardiovascular risk factors 
should be implemented in the care of the vast majority of patients with 
type 2 diabetes, including lifestyle modification, use of angiotensin- 
converting enzyme (ACE) inhibitors, lipid- lowering agents (primar-
ily statins) and antiplatelet agents with the following goals: BP 
130/80 mmHg or lower; glycosylated hemoglobin (A1C) 7% or lower 
(6% or lower if it can be safely achieved); low-density lipoprotein choles-
terol (LDL-C) lower than 2.5 mmol/L; and total cholesterol/high-density 
lipoprotein cholesterol ratio (TC/HDL-C) lower than 4.0. 

Data collection 
For each patient enrolled, participating physicians were asked to com-
plete case report forms that detailed their management strategies. 
Patient demographics, medication use and presence of cardiovascular 
risk factors, as well as micro- and macrovascular complications were col-
lected. Information on physical measurements (height, weight, BP and 
waist circumference) and most recent laboratory results were recorded 
on standardized case report forms. If the BP was measured more than 
once at the most recent clinic visit, physicians were instructed to pro-
vide the average BP measurement. All case report forms were returned 
to the coordinating centre and scanned into an electronic database 
(TELEform, version 7; Cardiff Software Inc, USA). 

Data analysis 
Numerical variables are summarized as medians with interquartile ranges. 
Categorical variables are presented as percentages. All analyses were per-
formed using SAS software version 9.1 (SAS Institute Inc, USA).

REsULTs
The demographics and clinical characteristics of the 3002 patients 
included in the present report are summarized in Table 1, while the most 
recent laboratory data available before patient enrollment are presented in 
Table 2. The distribution of the number of patients enrolled by each of the 
229 participating physicians was relatively homogeneous: more than 90% 
of primary case providers enrolled 10 to 15 patients. The median age of the 
study population was 64 years, and the majority of the patients were male 
and Caucasian. Most (99.5%) of the DRIVE population had either estab-
lished macro- or microvascular complications, or cardiovascular risk factors 
(81% of the patients had at least one complication, while of those without 
any established complication, 97% had at least one additional cardiovascu-
lar risk factor and 73% had two or more cardiovascular risk factors).

Within the patient population, 15% had a body mass index (BMI) of 
lower than 25 kg/m2, 33% were overweight (BMI 25 kg/m2 to 29.9 kg/m2) 
and 52% were obese (BMI 30 kg/m2 or greater). The waist circumferences 
of 31% of the study patients were below the recommended targets for 
Caucasian subjects (102 cm for men, 88 cm for women). In total, 11% of 
the patients had BMI values lower than 25 kg/m2 and a waist circumfer-
ence that was lower than these thresholds. 

BP control and management
The BP readings of 1374 patients (46%) were above the recom-
mended target of 130/80 mmHg or lower. Of those, 149 (11%) were 
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not receiving any pharmacotherapy for hypertension, 391 (28%) were 
receiving monotherapy, 374 (27%) were receiving dual therapy and 
460 (33%) were receiving three or more antihypertensive medica-
tions. Of the patients who had not attained target BP levels, 
528 (38%) were not receiving an ACE inhibitor and 214 (16%) were 
not receiving either an ACE inhibitor or an angiotensin receptor 
blocker. Overall, 60% of the patients were prescribed an ACE 
inhibitor and 27% were receiving ramipril 10 mg/day or perindopril 
8 mg/day – the doses that were used in the clinical trials (10,11) that 
demonstrated the vascular protective benefit of these regimens.

Glycemic control and management
A1C results obtained within the year before enrollment were available 
for 97% of the patients. As per glycemic targets defined in the 2003 
CDA CPGs, 432 patients (15%) had an A1C of 6% or lower and 
1524 patients (53%) had an A1C of 7% or lower. Suboptimal control 
was noted in 1376 patients (47%) and this included 1111 patients 
(38%) with an A1C between 7% and 9%, and 265 patients (9%) with 
an A1C of 9% or greater. 

Overall, 91% of the patients were prescribed at least one antihy-
perglycemic agent, with 2277 patients (76%) maintained only on oral 
agents (1105 [48.5%] on monotherapy, 832 [36.5%] on dual therapy 
and 340 [15%] on three or more agents). Metformin was the most 
commonly prescribed oral agent (n=2163, 72%) in monotherapy as 
well as in combination therapy. Insulin monotherapy was reported in 
151 patients (5%), while insulin in combination with oral agents was 
documented in 292 patients (10%).

Of the 1376 patients (47%) who did not attain target A1C levels 
(A1C of greater than 7%), 40 (3%) were not receiving any antihyper-
glycemic pharmacological therapy, while an additional 366 (27%) 
were receiving monotherapy.

Lipid control and management
Overall, 78% of patients were receiving at least one lipid-lowering 
agent. A total of 2233 patients (74%) were treated with statins (93% 
on statin monotherapy, 4% on statin plus fibrates, 2% on statins plus 
ezetimibe and 1% on statin plus other agents). A further 96 patients 
(3%) were receiving fibrate alone, while use of niacin was minimal 
(less than 1% of the patients).

LDL-C levels were recorded for 2862 patients (95%); of these, 
TC/HDL-C was available for 2791 (93%). A total of 1837 patients 
(64%) had an LDL-C level below the CDA CPG recommended 
target (at the time of the DRIVE study) of less than 2.5 mmol/L and 
1732 (62%) had a TC/HDL-C ratio below the target of 4.0. Overall, 
1386 patients (50%) attained both of the recommended lipid targets.

Among patients who did not achieve the recommended LDL-C 
target, 43% were not prescribed statins, 37% were not receiving any 
lipid- lowering therapy and 2% were being maintained on a statin in 
combination with ezetimibe or colestipol. 

Antiplatelet therapy
Overall, 2444 patients (81%) were receiving an antiplatelet agent. 
Acetylsalicylic acid was the most commonly prescribed pharmaco-
therapy (n=2366, 79%). Of the 929 patients with established athero-
sclerotic disease (coronary artery disease, peripheral vascular disease 
and/or cerebrovascular disease), 835 (90%) were receiving an anti-
platelet agent. 

Nephropathy screening/follow-up and management
Data on albumin/creatinine ratios a year before enrollment were 
unavailable for 30% of the patients. Of the 977 patients with diabetic 
nephropathy, defined as a history of micro- or macroalbuminuria 
reported by participating physicians, 101 (10%) were not on a recom-
mended ACE inhibitor or angiotensin receptor blocker therapy.

Achieving treatment targets and combined control of risk factors
The percentage of patients who achieved targets as per the 2003 CDA 
CPG recommendations are presented in Figure 1. Overall, 21% of the 
2741 (91%) patients with available BP, LDL-C and A1C data met the 
combined targets for all three parameters.

DIsCUssION
The present cross-sectional study of more than 3000 ambulatory 
Canadian subjects with type 2 diabetes showed that a substantial pro-
portion of the patients failed to achieve the targets listed within the 
CDA CPGs two years after their publication. In particular, despite 
well-established published guidelines and goals for therapy through 
CME events and other instructive opportunities, the combined targets 

TABLE 1
Demographics and clinical characteristics (n=3002)
Demographics
Age, years 64 (56–72)
Age at diagnosis, years 55 (47–63)
Time since diagnosis, years 6 (3–11)
Male sex, % 59
Caucasians, % 84
Physical
Blood pressure, mmHg
   Systolic 130 (120–140)
   Diastolic 78 (70–80)
Body mass index, kg/m2 30 (27–35)
Waist circumference, cm
   Men 105 (97–116)
   Women 102 (92–111)
CVD risk factors, %
Current smoker 13
Family history of premature CAD 25
Hypertension 76
Dyslipidemia 95
Complications, %
Established CVD 31
   CAD 23
   PVD 9
   Cerebrovascular disease 8
Heart failure 5
Microvascular complication 40
Nephropathy* 33
Retinopathy 8
Neuropathy 14
Nontraumatic amputation 1
Foot/leg ulcer 2
Erectile dysfunction (n=1765) 34
Data presented as median (interquartile range) unless otherwise indicated. 
*History of micro- or macroalbuminuria reported by participating physicians. 
CAD Coronary artery disease; CVD Cardiovascular disease; PVD Peripheral 
vascular disease

TABLE 2
Laboratory data (n=3002)
Biochemical measurements Median (interquartile range)
Fasting plasma glucose, mmol/L 7.5 (6.5–9.0)
Glycosylated hemoglobin, % 6.9 (6.3–7.8)
Urinary albumin/creatinine ratio, mg/mmol

Men 1.4 (0.6–3.6)
Women 1.3 (0.7–3.4)

Serum creatinine, µmol 84.0 (71.0–99.0)
Total cholesterol, mmol/L 4.3 (3.7–5.0)
LDL cholesterol, mmol/L 2.2 (1.8–2.8)
HDL cholesterol, mmol/L 1.2 (1.0–1.4)
Total cholesterol/HDL cholesterol ratio 3.6 (3.0–4.4)
Triglycerides, mmol/L 1.7 (1.2–2.3)
HDL High-density lipoprotein; LDL Low-density lipoprotein
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for BP, A1C and LDL-C were not adequately managed with evidence-
based medical therapies. These observations highlight the necessity for 
more aggressive public health efforts to manage cardiovascular risk 
factors among individuals with type 2 diabetes.

Approximately one-half of our study subjects attained both systolic 
and diastolic BP targets – an achievement that was relatively more suc-
cessful than those reported in two studies from the United States (8,9), in 
which only 30% of the patients reached the recommended targets. In the 
present study, the poor BP control observed in the remaining patients can 
be largely attributed to inadequate treatment, given that a significant 
proportion of this group was either prescribed no antihypertensive medi-
cations or was receiving monotherapy. Our findings support and extend 
earlier reports that over-reliance on monotherapy likely constitutes an 
important contributor to the persistently low rates of hypertension con-
trol (12). This is consistent with data from several clinical trials (13,14), 
which demonstrated that patients with diabetes typically require three to 
four antihypertensive medications to achieve BP targets. 

We found that ACE inhibitors and angiotensin receptor blockers 
were significantly underused in our cohort of patients. These results, 
therefore, suggest that the concept of diabetes alone as an indication 
for treatment with ACE inhibitors or angiotensin receptor blockers 
was ostensibly not a widely accepted practice among the participating 
physicians (10,15).

Optimal glycemic control with a recommended A1C goal of 7% 
or lower was only achieved in approximately one-half of the study 
patients. This less than satisfactory outcome is not dissimilar to that 
of a previous Canadian national chart audit (16) that comprised data 
collected between September 2002 and February 2003. Taken 
together, the findings suggest that the publication and implementa-
tion strategies of the 2003 CDA CPGs have had a disappointingly 
minor impact on clinical practice in Canada. Hoerger et al (17) 
recently reported that a similar proportion (43%) of the National 
Health and Nutrition Examination Survey (NHANES) participants 
demonstrated A1C values of more than 7% in the latest (2003/2004) 
assessment. Interestingly, however, the available data indicate that 
the population averages for A1C values of less than 7% in the 
United States are improving (37%, 49% and 57% in 1999/2000, 
2001/2002 and 2003/2004, respectively). 

Notably, a considerable percentage of the patients who failed to 
reach adequate glycemic targets in the present study were either pre-
scribed only one oral agent or were not treated with any antihyperglyce-
mic agents. Furthermore, only a small number of patients were receiving 
insulin therapy, either alone or in combination with oral agents. These 
observations were somewhat unexpected because type 2 diabetes is a 
progressive disease and glycemic control erodes over time, often neces-
sitating combination therapies to achieve ideal A1C levels. Results from 
the UK Prospective Diabetes Study (18) previously indicated that most 

newly diagnosed type 2 diabetes patients required multiple therapies to 
meet glycemic targets as the study progressed. This previous report found 
that less than 55% of patients at three years and less than 28% of 
patients at nine years randomly assigned to any monotherapy could 
maintain A1C levels below 7%. Given the long duration of diabetes in 
the patients in the study, it would have been expected that a combina-
tion of oral agents with or without the addition of insulin should have 
been prescribed much earlier.

Primary management of dyslipidemia in the patients in our study 
was relatively superior to that for BP and glycemic control. 
Nonetheless, a significant proportion of our study patients did not 
achieve LDL-C below the guideline-recommended target of lower 
than 2.5 mmol/L at the time of data collection (1). Our results do, 
however, demonstrate improvements compared with the treatment 
success rate reported in another Canadian-based study that evaluated 
dyslipidemia management in high-risk patients (19). It is additionally 
noteworthy that only 37% of our patients would have achieved the 
current national recommendation (LDL-C target of lower than 
2.0 mmol/L) published in 2006 (20). The present study, therefore, 
provides a useful benchmark for evaluating the achievement of this 
LDL-C goal in the future. A remarkable 43% of our study population 
that was not at target LDL-C was not receiving any statin therapy, 
suggesting that insufficient implementation of statin regimens is a key 
cause for the suboptimal proportion of patients reaching recom-
mended guideline LDL-C levels. This concurs with the findings of the 
international Analysis and Understanding of Diabetes and 
Dyslipidaemia: Improving Treatment (AUDIT) study (21), which 
found that despite being treated by specialists, many patients with 
diabetes, particularly those without any known vascular disease, did 
not achieve acceptable LDL-C levels. These results also concur with 
those of Saydah et al (9), which demonstrated that prescription rates 
for lipid lowering in patients with diabetes remain low, even in those 
with existing cardiovascular disease. 

The greatest treatment gap noted in the present study was in the 
management of combined cardiovascular risk factors. Overall, only 21% 
of the study population was able to meet all three targets recommended 
by the CDA for the control of BP, glycemia and LDL-C. Compelling 
evidence suggests that tight control of multiple risk factors combined 
with a comprehensive vascular protection approach (including anti-
platelet agents, ACE inhibitors and statins) yields substantial risk reduc-
tion in patients with diabetes (4). This is especially evident in diabetic 
subgroups with established complications or multiple cardiovascular risk 
factors (3) – features akin to the majority of the DRIVE population. 

In contrast to the poor BP, glycemia and dyslipidemia management 
observed, antiplatelet agents were widely used in this population. This 
was reflected by a high proportion of patients being prescribed anti-
platelet pharmacotherapy, especially when in the presence of estab-
lished atherosclerotic disease. However, it is plausible that the low cost 
of acetylsalicylic acid may have contributed to the more widespread 
use of antiplatelet agents among these patients.

The majority of our study patients with nephropathy were pre-
scribed inhibitors of the renin-angiotensin system, suggesting that the 
benefits of these agents in the management of diabetic nephropathy 
are well translated into clinical practice. Additionally, in contrast to a 
previous report (8), annual screening/follow-up for diabetic nephropa-
thy was performed in most of our study patients, indicating an overall 
more concerted management of the disease.

Limitations
Our study had several limitations that should be considered in the 
interpretation. Although consecutive patient enrollment was encour-
aged, the nonrandom selection of physicians could have resulted in 
the inclusion of physicians who were more willing to follow treatment 
guidelines, resulting in a selection bias that would underestimate the 
treatment gap. Furthermore, we were unable to distinguish between 
patient nonadherence to medical therapies versus the prescription pat-
terns of participating physicians. We also did not collect detailed data 

Figure 1) Achievement of treatment targets. A1C Glycosylated hemoglo-
bin; BP Blood pressure; HDL-C High-density lipoprotein cholesterol; 
LDL-C Low-density lipoprotein cholesterol; TC Total cholesterol
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on lifestyle intervention, which is an important strategy in the man-
agement of patients at high risk for vascular events. Finally, we did not 
document whether BP was remeasured on a separate visit if it was 
found to be above target; this may have led to an increased prevalence 
of hypertension in our study.

Notwithstanding these limitations, the current study had several 
unique strengths. First, our results were derived from a large sample size 
with detailed information directly submitted by participating physicians. 
Second, a large number of primary care physicians from across Canada 
were involved in enrolling patients into this registry, thereby facilitating 
generalizability of the findings. Third, unlike in many previous studies, 
our primary care physicians were given clear guidelines and goals for 
therapy before enrollment via CME programs that were based on the 
2003 CDA CPGs. Indeed, our study further emphasizes that care gaps 
cannot be simply attributed to physician’s lack of knowledge or aware-
ness of established guidelines. Fourth, our data stem from a practice-
based registry and provide important real-life insights (versus a clinical 
trial setting) into primary care delivery and management as well as treat-
ment gaps in high-risk patients with type 2 diabetes.

sUMMARy
The present study highlights the fact that although some progress has 
been made in achieving specific guideline-recommended targets, a sub-
stantial proportion of patients with type 2 diabetes in Canada still fail to 
meet adequate goals of therapy. This trend is particularly evident in the 
combined control of the main cardiovascular risk factors. Our results 
underscore the necessity for more ‘real-life’ practice research to identify 
the barriers that contribute to the care gap (eg, physician’s guidelines 
knowledge, inertia to adopt new therapeutic strategies, patient resis-
tance, nonadherence or intolerance, etc). These findings also emphasize 
that novel and more effective strategies must be tested and implemented 
to rectify this treatment gap in patients with type 2 diabetes. Possible 
approaches for consideration include increased aggressive strategies in 
initiating vascular protection measures in such patients as well as earlier 
initiation of combination therapies to achieve and maintain recom-
mended targets. Innovative strategies could encompass greater patient 
involvement, more effective physician educational interventions, physi-
cian extenders such as case managers, information technology programs 
and, possibly, physician ‘pay-for-performance’ initiatives aimed at 
improving diabetes care. Based on the available evidence, appropriate 
execution of this multifactorial management approach will play a sig-
nificant role in reducing the associated complications of diabetes, and its 
clinical and economic burdens.
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Yolanda Groenewoud, Toronto, Ontario; George Honos, Montreal, 
Quebec; Shajia Khan, Ottawa, Ontario; Paul DeYoung, Cornwall, 
Ontario; Hugues Beauregard, Montreal, Quebec; Alexander Skamene, 
Westmount, Quebec; David Grunbaum, Montreal, Quebec; Robert 
Zeman, Toronto, Ontario; Yun Chan, Niagara Falls, Ontario; Richard YY 
Chen, Mississauga, Ontario; Bach-Tuyet Dang, Toronto, Ontario; 
Shajahan Deen, Kitchener, Ontario; Alan Faiers, Toronto, Ontario; 
Andrew Godin, Quebec, Quebec; Lydia Hatcher, Mount Pearl, 
Newfoundland and Labrador; Helen Laporte, Joliette, Quebec; Robert G 
Luton, London, Ontario; David Chris Morgan, Victoria, British Columbia; 
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Greenwald, Toronto, Ontario; Arthur M Kushner, Etobicoke, Ontario; 
Heinrich D Mynhardt, Outlook, Saskatchewan; Pravinsagar Mehta, 
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