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Introduction
Nearly 25% of Canadians have either diabetes or 
prediabetes, with diabetes-associated health care 
costs reaching $12.2 billion in 2010.1 It has been 
reported that glycemic control in primary care is 
poor. Harris and colleagues2 conducted a study 
across the 10 provinces of Canada to assess the 
quality of care and treatment of type 2 diabetes 
patients in primary care settings. They reported 
that almost half of the patients with type 2 diabetes 
in primary care settings did not achieve their gly-
cemic target (HbA1c #7%).2 Poor glycemic con-
trol puts diabetes patients at high risk of suffering 
from diabetes complications.3 Glycemic control 
testing plays an essential role not only in diabetes 
diagnosis,4 but it is also considered the first step in 
diabetes management.2 There are 3 different ways 
to measure glycemic control:

1. Fasting plasma glucose (FPG)
2. Oral glucose tolerance test (OGTT), in which 

the blood glucose concentration is measured 2 
hours after taking a glucose solution (75 g anhy-
drous glucose dissolved in water)

3. Glycated hemoglobin (HbA1c) (the 2008 
Canadian Diabetes Association Guidelines recom-
mend diabetes patients to have HbA1c #7%)4

According to the results of FPG or OGTT mea-
surements, individuals can be classified as outlined 
in Table 1.

Despite proving that they can deliver effective 
screenings and interventions in chronic diseases5-7 
and being located in the heart of the community, 
there are no published studies to date that focus 
on community pharmacists identifying the level of 
glycemic control in the community — an impor-

tant first step towards improving care. As such, the 
primary objective of the present study was to deter-
mine the level of glycemic control in community-
dwelling patients with type 2 diabetes. 

Methods
We engaged 10 community pharmacies from across 
Alberta to participate in the study. Using medica-
tion databases, pharmacists systematically identi-
fied patients who were receiving oral hypoglycemic 
agents and/or insulin. Potential participants were 
invited to measure HbA1c in the pharmacy. Ethics 
approval was obtained from the Health Research 
Ethics Board of the University of Alberta. 

HbA1c was measured in the pharmacies using 
DCA Vantage (Siemens, Tarrytown, New York, 
USA), a point-of-care device. While waiting for the 
HbA1c result, pharmacists measured the patient’s 
height, weight and waist circumference. After get-
ting the results, pharmacists explained the mea-
surements to the patients and provided them with 
Canadian Diabetes Association (CDA) educational 
material outlining diabetes self-care and manage-
ment (available at www.diabetes.ca). Participants’ 
current diabetes treatment and their willingness to 
use insulin were also recorded.

In the current study, HbA1c target was defined 
as #7% (the target recommended by CDA Guide-
lines, 2008).4

Results
A total of 200 adults with type 2 diabetes partici-
pated in our study. More than half of the partici-
pants were male (56.5%). Average age was 65 years 
(standard deviation [SD] 11), with 70% over the 
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age of 60. Average body mass index (BMI) was 32 
kg/m2 (SD 8) and waist circumference was 111 cm 
(SD 20), with 12% and 18% having normal BMI or 
waist circumference, respectively. 

The most widely used oral agent (alone or in 
combination) was metformin (90.5%), followed by 
sulfonylurea agents (30.5%) and thiazolidinedio-
nes (17.5%). Half of the participants (50%) were 
receiving 2 or more oral agents, while 15.5% were 
using insulin alone or in combination. 

A total of 41.5% of the participants were not 
at their HbA1c target (HbA1c # 7%), and 60% of 
those who were not at target were receiving 2 or 
more medications. About three-quarters (72%) 
of non-insulin users reported that they would be 
willing to use insulin if it were prescribed to them.

Discussion
We showed that glycemic control in medically 
treated, community-dwelling patients with type 2 
diabetes is poor. Over half of the patients who were 
receiving 2 or more diabetes medications were not 
at the recommended HbA1c target. The commu-
nity pharmacy setting was a feasible and convenient 
venue to conduct assessments of glycemic control.

The finding that glycemic control is poor is con-
sistent with the findings of Harris and colleagues,2 

who reported that almost half of the patients with 
type 2 diabetes at primary care settings across Can-
ada did not achieve their glycemic target.

The findings of our study indicate that com-
munity pharmacies provide an ideal venue to 
systematically identify poorly controlled patients 
with diabetes. Patients see their pharmacists more 
frequently than they see their physicians.8 Pharma-
cists can initiate or adjust the patient’s treatment 
(or make recommendations towards this), identify 
poor adherence and lifestyle problems9 and answer 
patients’ questions. Importantly, there is high-level 
evidence that pharmacist care improves patient 
outcomes.10 

Those participants who were not at their HbA1c 
target might also have benefited from adding inter-
mediate or long-acting insulin instead of adding 

more oral agents. The INSIGHT study demon-
strated that adding long-acting insulin to 0, 1 or 2 
oral agents will help to achieve lower HbA1c lev-
els.11 The Canadian Diabetes Guidelines also high-
lighted the benefits of insulin in helping achieving 
lower HbA1c.4

The fact that participants were invited to mea-
sure their HbA1c in the pharmacy could have intro-
duced volunteer bias; however, despite this, almost 
half of participants did not meet their HbA1c tar-
gets. This means that glycemic control in commu-
nity-dwelling type 2 diabetes patients may be even 
worse than what was observed.

Conclusion
Glycemic control in treated community-dwelling 
patients with type 2 diabetes is poor. Community 
pharmacies represent an excellent venue where 
poorly controlled patients can be identified. Com-
munity pharmacists are highly accessible and 
indeed, there is good evidence to prove the ben-
efits of their care in diabetes. Furthermore, Alberta 
pharmacists’ recent acquisition of independent 
prescribing means they are now especially poised 
to help in the fight against diabetes. (In provinces 
where they do not have the authority to prescribe, 
pharmacists can help in the fight against diabetes 
by making recommendations to alter or change the 
treatment in order to improve the patient’s glyce-
mic control.12) To this end, we have recently begun 
a trial of pharmacist prescribing of insulin glargine 
in patients with poorly controlled type 2 diabetes 
— Pharmacist Intervention for Glycemic Control 
in the Community (the RxING study). n

TABLE 1  Glucose test results classification4 

Glucose test result FPG (mmol/L) OGTT (mmol/L)

Normal #6  ,7.8

Impaired 6.1–6.9 7.8–11

Diabetes $7 $11.1

FPG = fasting plasma glucose; OGTT = oral glucose tolerance test.
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