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Diabetes affects 2.4 million Canadians, including
206 000 people in Alberta (as of 2009).1,2 Managing
the disease and its complications costs the country

$9 billion each year ($1 billion in Alberta).3 Diabetes is the
leading cause of kidney failure and a major contributor to
vascular disease.4 Treatments to reduce complications and
cardiovascular events are available,5,6 but managing the dis-
ease is multifaceted, including lifestyle and behavioural
changes. Many patients with diabetes are unable to achieve
recommended treatment targets.

Comprehensive care to support behavioural change and
optimize disease management can improve clinical outcomes.7

Although it is difficult to deliver, such care may be enhanced
through multidisciplinary chronic disease management pro-
grams. In Alberta, the availability of these programs, and the
type of programs offered, depends on where the patient is living

(e.g., geographic catchment areas or Alberta Health Services
zones) (Box 1). Recent research suggests that care and outcomes
for patients with diabetes vary across these zones,10 although it
is unclear whether this variation is due to differences in
patients, the availability of care processes or both. Almost 11%
of Alberta residents with diabetes have acetylated hemoglobin
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Background: Strategic clinical networks, a recent development in the health system in Alberta, have been charged with bringing
together front-line clinicians, researchers and policy-makers to identify variation in clinical care, and to propose standards, pathways
and innovative solutions to improve access and quality of care. Here, we describe a collaborative workshop held between researchers
and the Obesity, Diabetes and Nutrition Strategic Clinical Network to describe barriers to and facilitators of care for people with dia-
betes and to identify quality improvement interventions that should be prioritized.

Methods: Through collaboration between health researchers and the strategic clinical network, and using principles of the knowledge-
to-action cycle, we identified barriers to and facilitators of diabetes care using data from a patient survey and a provider focus group (5
primary care physicians and 1 diabetes educator). In addition, we identified best evidence from a systematic review of quality improve-
ment initiatives in diabetes. This information was reviewed at a multistakeholder workshop where potential quality improvement initia-
tives were considered at various service levels.

Results: A pilot survey involving 59 patients with diabetes and a focus group of primary care and allied health care providers identi-
fied several important barriers to optimal outcomes in diabetes care, including patient-level financial barriers to care and difficulty navi-
gating the health system. Our collaborative discussion using the knowledge-to-action cycle prioritized feasible, evidence-based inter-
ventions to improve outcomes for patients with diabetes, including enabling care by allied health care providers and creating clear
care maps and processes for system navigation.

Interpretation: We identified important barriers to achieving optimal outcomes in diabetes that may be overcome through the use of
evidence-based quality improvement interventions. As recommended within the knowledge-to-action cycle, future research is required
to determine whether program implementation improves outcomes and is cost-effective.
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levels in excess of 10%, with substantial variability noted across
the province.1

These differences may exist, in part, because primary care
networks consisting of groups of family practices (Box 1) are
able to set their own strategic priorities. Thus, some networks
may more strongly emphasize programming for people with
diabetes. In addition, there are no regional or provincial stan-
dards for implementing the programs that are delivered. Such
choices in approach are left to the providers practising in each
network, and previous studies have shown large variation in

the types of quality improvement initiatives offered.10 This is
important since a recent systematic review has shown signifi-
cant variation in the effectiveness of different types of quality
improvement initiatives in diabetes (including chronic disease
management programs).11

Given the known variation in outcomes seen among
patients with diabetes,10 the Interdisciplinary Chronic Disease
Collaboration, a group of health services researchers and
decision-makers, and the Obesity, Diabetes and Nutrition
Strategic Clinical Network planned a series of activities to
examine the possible causes of suboptimal outcomes and the
variation in observed measures in the quality of diabetes care,
with the aim of identifying opportunities, barriers and strate-
gic directions for future action. We describe these activities,
as well as a collaborative workshop that was held between
researchers and the Obesity, Diabetes and Nutrition Strategic
Clinical Network. The main foci of the workshop were to
describe barriers to and facilitators of care for people with
diabetes, and to identify quality improvement interventions
that should be prioritized to overcome these barriers.

Methods

Framework of activities
The activities we performed followed the principles of the
knowledge-to-action cycle (Figure 1),12 which emphasizes the
critical importance of developing interventions through a
conscientious examination of health needs, current knowl-
edge, barriers and facilitators, and tailoring evidence-based
interventions to the local context.

Preparatory work done in advance of the workshop
In accordance with the knowledge-to-action cycle, we com-
pleted several activities to prepare for the workshop. We iden-
tified gaps in care for patients with diabetes in Alberta,1 noting
variation across geographic zones. We performed a systematic
review of randomized clinical trials for 11 defined quality
improvement strategies for the outpatient management of
diabetes in adults.11

We assessed barriers to and facilitators of care by survey-
ing patients living with diabetes from primary care offices in
Calgary, Alberta, in April 2012. Our questions were taken from
validated surveys13–16 and were based on the following previ-
ously identified issues related to diabetes care: access to care;
the relevance of cost, knowledge, skills and access to health
information; and information sources for diabetes (Appendix 1,
available at www.cmajopen.ca/content /1/4/E142/suppl /DC1).
In addition, we hosted a focus group of Alberta-based primary
care providers using a purposive sample of 5 primary care
providers and 1 diabetes nurse educator to identify relevant
behaviours and barriers to optimizing care in diabetes.17 Ethics
approval was received from the Conjoint Health and Research
Ethics Review Board at the University of Calgary.

Attendees and workshop activities
A multistakeholder workshop was held in Calgary, Alberta, on
Apr. 30 and May 1, 2012. Attendees included 13 academic

Box 1: Diabetes care in Alberta, Canada

• Within Alberta, inpatient care and many outpatient services are
delivered by a single corporation, Alberta Health Services,
which was formed in 2008 through provincial legislation that
amalgamated numerous smaller health care delivery regions
and specialty agencies. Although most diabetes care takes
place in the primary care setting, Alberta Health Services
offers a variety of programs to patients with diabetes. These
services can be offered in several large centres staffed by 1 or
more providers, including diabetes nurses, dietitians,
pharmacists, psychologists, social workers and physicians
(specialists or family physicians). Care centres provide various
services, including diabetes management, education, exercise
and self-management programs, but the types and breadth of
services varies across zones.

• In 2005, in recognition of the need for more coordinated
primary care, the provincial health ministry supported the
development of a local version of patient-centred medical
homes, called Alberta Primary Care Networks.8 A primary care
network consists of primary care physicians and other health
care providers working together to provide care to patients. In
addition to typical physician services paid for on a fee-for-
service basis, funding is provided to primary care networks
($62 per enrolled patient/yr) to support activities that fall
outside the fee-for-service model.8 Although primary care
networks may vary in size, they each provide care to about
90 000 patients and include an average of 75 primary care
physicians across different practices. Currently, there are 41
primary care networks in Alberta, providing care for 70% of the
province’s residents. The objectives guiding all primary care
networks are similar and include increasing access to primary
care, increasing emphasis on care of patients with chronic
diseases and improving the coordination of primary health
care services with specialist care. Diabetes care has been
identified as a priority for most primary care networks.
Preliminary evaluation has suggested that primary care
networks have led to measurable, albeit small, improvements
in health for patients with diabetes.1

• In 2011, Alberta Health Services announced the
implementation of large-scale quality improvement
collaborations, similar to the strategic clinical networks of the
United Kingdom, which are intended to identify variation in
clinical care and to propose standards, pathways and
innovative solutions to improve access, quality and
sustainability within the health care system.9 These networks
are intended to align incentives and accountability for quality
improvement initiatives, and to facilitate linkages to research.
One of the first strategic clinical networks to be established
was the Obesity, Diabetes, and Nutrition Strategic Clinical
Network in June 2012, with a mandate that included improving
outcomes and the access to and quality and cost-effectiveness
of care in diabetes.
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leaders, 11 health care providers (8 physicians, 1 dietitian, 1
pharmacist and 1 nurse) and 17 policy-makers. Consistent
with the knowledge-to-action cycle (Figure 1), we first pre-
sented evidence showing substantial variation in care among
quality indicators (e.g., proportion of patients with acetylated
hemoglobin > 10%; proportion of patients appropriately
using statins) across geographic areas within Alberta (“Identi-
fying the problem”).

Next, we presented best evidence, including the results of a
recent systematic review of quality improvement initiatives
(which noted substantial variation in the effectiveness of qual-
ity improvement initiatives)11 and the highlights from the

2013 Canadian Diabetes Association guidelines (“Adapting
knowledge to local context”). 18 We then presented data from
the local survey and focus groups, in addition to data from 3
Ontario-based studies involving multidisciplinary groups
(which included nurses, dietitians, pharmacists, social workers,
physicians and other primary care providers [n = 101], and
patients [n = 25]), to outline barriers to and facilitators of care
in diabetes (“Assessing barriers to knowledge use”).

Our discussion focused on what quality-of-care interven-
tions could be prioritized to overcome patient, provider and
health system barriers (“Selecting and tailoring interventions”)
(Figure 1). After the presentations (available at www .icdc .ca

Figure 1: The knowledge-to-action cycle. Adapted from J Contin Educ Health Prof 2006;26:13-24.12 ICDC = Interdisciplinary Chronic Disease
Collaboration, KT = knowledge transfer, SCN = strategic clinical network.



CMAJ OPEN, 1(4) E145

Research

CMAJ  OPEN

/images/Diabetes_workshop_ICDC-SCN-_FINAL _October
_2012-_added_Libin.pdf), participants were divided into
smaller working groups, with academic leaders, clinicians and
policy-makers distributed evenly across the groups, to discuss
the following topics: how to identify patients with diabetes
who need intervention; what interventions should be pro-
vided and to whom; how to set standards for care; and how to
track the effectiveness of changes in clinical care, including
identifying what outcomes are relevant, what factors are mea-
sureable and what data sources are available. The agenda for
the workshop is listed in Appendix 2 (available at www.cmaj
open.ca/content/1/4/E142 /suppl /DC1).

Results

Barriers and facilitators at the patient level
Of the 59 respondents to the patient survey, 18 (30.6%) were
65 years of age and older, 23 (39.0%) used insulin, and 27
(45.8%) had diabetes for more than 5 years (Table 1).
Although 55 respondents (93.2%) identified their family

physician as their main health care provider, 20 (33.9%) of
patients identified a diabetes nurse, 17 (28.8%) identified a
specialist, 15 (25.4%) identified a dietician and 10 (16.9%)
identified a pharmacist as being involved with their care. Thir-
teen respondents (22.0%) reported that they disagreed or
strongly disagreed with the statement that their physicians
thought their blood glucose levels were well controlled, and
23 (39.0%) reported that their blood pressure remained above
their physicians’ targets, identifying these patients as having
an increased risk for future adverse events.

Although lifestyle changes were reportedly recommended
to almost all of the survey respondents (53 of 59 [89.8%]), only
29 (49.1%) reported that they were able to implement most of
the changes. Reasons for these challenges included difficulties
in following a healthy diet, incorporating exercise and main-
taining motivation, in addition to the cost of managing dia-
betes (Figure 2). Other barriers patients identified as important
were costs associated with drugs and diabetes supplies
(whether patients had insurance) and the ability to access a
specialist physician in a timely fashion (Figure 3).

Table 1: Baseline characteristics of survey respondents

Characteristic 
No. of respondents (%) 

n = 59 

Age, yr 

< 50 16 (27.1) 

50–64 25 (42.3) 

65–74 9 (15.3) 

≥ 75 9 (15.3) 

Using insulin 23 (40.0) 

No. of years with diabetes 

< 1 11 (18.6) 

1 to 5 20 (33.9) 

> 5 27 (45.9)

Drug insurance 53 (89.9) 

Team members involved in managing patient’s diabetes 

Family physician 55 (93.2) 

Specialist 17 (28.8) 

Diabetes nurse 20 (33.9) 

Nurse practitioner 5 (8.5) 

Dietitian 15 (25.4) 

Pharmacist 10 (16.9) 

Other 1 (1.7) 

Health care team has recommended lifestyle changes to manage 
diabetes 

53 (89.8) 

Patient was able to make most or all of the changes 29 (49.1) 

Patient was able to make a few of the changes 23 (39.0) 

Patient was unable to make any of the changes 1 (1.7) 

Disagree or strongly disagree that their physician thinks their 
glucose levels are well-controlled 

13 (22.0) 

Have been told by their physician that their blood pressure is higher 
than normal 

23 (39.0) 
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Provider and health system barriers
Feedback from the provider focus group showed that
providers felt sufficient clinical information was available to
guide care for people with diabetes, but they noted frustration
over conflicting clinical practice guidelines. The focus group
also described barriers related to a lack of communication
across specialties and a lack of information about effective

interprofessional collaboration. The focus group suggested
that a lack of time to spend with patients was an important
barrier, and that sufficient resources and access to allied health
care providers (e.g., pharmacists, nurses) could alleviate this
concern. These concerns were affirmed by workshop partici-
pants (Table 2).

Several structural or system-level barriers were identified,
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Figure 2: The frequency of barriers to lifestyle changes identified by patients with diabetes (n = 59). Proportions add to more than 100% because
patients could identify more than 1 issue.
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reflecting concerns from patients and providers. Workshop par-
ticipants believed inadequate numbers of available providers,
who in turn may lack an adequate breadth of scope in their roles,
and a lack of coordination, navigation through explicit standards
and clear delineation of roles and responsibilities within the sys-
tem were important barriers to optimal outcomes (Table 2).

Proposed interventions
Several evidence-based interventions were discussed to
address identified barriers (Table 3). Workshop participants

suggested that improving adherence to drugs and supplies
could be facilitated by lowering copayments or providing
reimbursement for drugs where none is available.19 There was
discussion about the role that pharmacists might play in
improving drug use through payment to pharmacists for
developing comprehensive care plans based on evidence of
improved quality of primary care.

Participants also noted that the need for improved naviga-
tion and timely access could be addressed by implementing a
system of case management, possibly combined with facili-

Table 2: Summary of barriers* to optimizing care in diabetes

Patient-level barriers Provider-level barriers System-level barriers 

Time 
Not enough time to see family 
physician 

Time 
Not enough time to spend with 
patients to explain what is needed; 
not enough time spent specifically 
managing a patient’s diabetes; 
given limited time, it is hard to 
decide what diabetes issues to 
focus on 

Human resources 
Shortage of primary care 
physicians; need more allied 
health care workers within 
primary care network 

Motivation 
Difficult to stay motivated over time, 
affects adherence 

Human resources 
Insufficient access to other 
disciplines (e.g., nurses, 
pharmacists) 

Lack of a navigation guide 
Lack of connectivity, 
including which types of 
patients need to go where; 
need to better market 
available resources to 
patients and health care 
providers 

Cost 
Cost of adhering to medication and 
testing strips 

Communication 
Lack of/poor communication and 
conflicting messages between 
specialists 

Legal 
Legal responsibility with 
respect to working with allied 
health workers 

Psychological issues/depression 
Need to treat depression and other 
psychological issues first 

Knowledge — guidelines 
What guidelines are current?  
How to deal with conflicting 
guidelines?  
Where to find current guidelines?  
Navigating voluminous, non–user-
friendly guidelines 

Other 
Redundancy across 
programs offered by AHS 
and primary care networks 
Unstable financial 
environment (not knowing if 
the primary care network 
budget will continue and for 
how long) 
Wait time to see specialists 
can be too long 
Better team management — 
hard to manage a patient 
alone as a physician 

Will 
Lack of willingness to deal with “bigger 
lifestyle” problems (v. taking 
medication) 

Knowledge — other:  
Specialists disagree about patient 
management 
Physicians receive inadequate 
training in leading an 
interprofessional team 
Inability to help patients access 
AHS resources 

Resources 
Cannot always find resources 
Difficult to navigate the system 

Note: AHS = Alberta Health Services. 
*Barriers were identified through patient survey and from the focus group of health care providers. 
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tated relay (where patients are prompted to relay information
to their physician with the goal of facilitating a change in
treatment).11 Because all laboratory results relevant to diabetes
management are available electronically, patients (specifically
those at high-risk of complications) could be identified and
referred to an appropriate resource, and subsequently tracked
to assess any improvement in their condition. This idea was
felt to be particularly feasible in primary care networks that
could implement standard system-wide approaches and care
pathways.

Workshop participants emphasized the importance of con-
sidering heterogeneity of response and cost-effectiveness of
quality improvement strategies — that is, looking beyond
average measures of effectiveness. Although patient-mediated
interventions (e.g., self-management) appeared moderately
effective across all subtypes of patients, larger effects have
been observed for team changes and case management when
baseline acetylated hemoglobin levels were higher than 8%
and systolic blood pressure was greater than 140 mm Hg.11

Because case management and team changes are more expen-
sive interventions, workshop participants noted that they
should be tailored to patients at higher risk of complications,
whereas patient-mediated (less expensive) interventions (e.g.,
patient education, patient reminders, self-management) might
be appropriate for wider implementation.11

Interpretation

In preparation for the workshop, we noted substantial varia-
tion in the care and outcomes of patients with diabetes, sum-
marized the effectiveness of quality improvement initiatives
and identified several important patient-, provider- and sys-
tem-level barriers to optimal care and outcomes for patients
in Alberta. We identified cost-related barriers in addition to
issues in navigating the health system. Our discussion identi-
fied several feasible, evidence-based initiatives that might
improve care and outcomes for patients with diabetes, includ-
ing enabling care by allied health care providers, such as phar-
macists, and creating clear care maps to ensure providers and
patients understand how to navigate the programs and ser-
vices offered. One of the interventions identified has already
been implemented across the province (the provision of a
reimbursement code for pharmacists to provide comprehen-
sive care for patients with chronic diseases), and one has been
announced but has not yet been implemented (universal drug
insurance for Alberta residents) (Table 3). Given the timing of
these policies, it is uncertain whether the workshop had an
effect on their development and implementation, but there is
clearly mutual interest in their rigorous evaluation. Noting
that the current lack of clear standards and pathways is per-
ceived as creating barriers both for providers and for patients,

Table 3: Proposed solutions to improve outcomes in patients with diabetes in Alberta

Issue Barrier level Proposed solution Evidence 

Costs of drugs and supplies Patient New program to pay for test strips for patients 
taking insulin 

Potential reductions in copayments for some 
diabetes drugs 

Provision of insurance for uninsured people with 
diabetes* 

Austvoll-Dahlgren et al.19

Difficult to stay motivated, follow 
a healthy diet 

Patient Patients at low risk 
Create a standard care pathway for primary care 
networks involving patient education and 
promoting self-management 

Patients at high risk 
Case management and multidisciplinary teams 

Ticco et al.11

Timely access to providers Patient and 
provider 

Increased use of “navigators” to facilitate referral of 
patients to appropriate resources 

Ticco et al.11 

Manderson et al.20

Lack of resources/allied health 
providers 

Provider Pay pharmacists to develop comprehensive care 
plans in collaboration with multidisciplinary 
physician-led teams† 
Increase scope of practice for allied health 
practitioners for patients at highest risk 

Ticco et al.11

Need for improved 
communication and system 
navigation/lack of consistent 
guidance and standards 

Provider Develop an enhanced care map that is fully 
integrated within electronic medical records 

Shojania et al.21

Lack of allied care provider 
accountability 

System Enhance the role for pharmacists, including the 
ability to write prescription refills, administer 
injections and modify prescriptions† 

Ticco et al.11

*The Government of Alberta has announced that universal pharmacare will be implemented in 2014. 
†In 2012, the Government of Alberta began a program to reimburse pharmacists for developing comprehensive care plans for patients with specific combinations of chronic 
diseases, including diabetes. 
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participants thought that the Obesity, Diabetes and Nutrition
Strategic Clinical Network could serve as a model to address
such barriers. 

A previous systematic review suggested that stronger and
more effective coordination of primary care activities
requires reforms in governance and funding, and that more
comprehensive reforms lead to better health outcomes and
higher patient satisfaction.22 This finding is also apparent in
substantive evidence that aligned incentives and collaboration
of researchers and policy-makers are required for effective
implementation and uptake of quality improvement initia-
tives.23 With the introduction of strategic clinical networks in
Alberta, there is an opportunity to develop evidence-based
initiatives that can be implemented, monitored, measured
and sustained. 

Current evidence supporting the effectiveness of large-
scale quality improvement collaborations is limited.24 The
concept of strategic clinical networks in Alberta is similar to
that of managed clinical networks in the United Kingdom25

and the newly introduced National Health Service Commis-
sioning Board Strategic Clinical Networks,9 where coordina-
tion across existing health service and disciplinary boundaries
created historical barriers to the effective implementation of
national guidelines and quality of care. Strategic and managed
clinical networks emphasize interdisciplinary links to improve
the quality of patient care, and combine fiscal and human
resource responsibilities and clinical, research and develop-
ment expertise under a single accountable structure. An inde-
pendent evaluation of a managed clinical network in Scotland
suggested improvements in processes and outcomes for
patients with diabetes after its implementation.26 The evalua-
tion also suggested that the lack of patient and managerial
involvement during the network’s formative years was prob-
lematic, and a key to its success was effective engagement
across specialties.26

Limitations
Given our short timelines before the workshop, we relied on a
brief survey that included some questions that had not under-
gone formal validation. In addition, our sample of patients and
providers was small, and all participants were from an urban
setting. These factors limit the generalizability of our findings.
Although it is possible that a more thorough investigation of
patient and provider opinions may identify other important
barriers and facilitators, time and resource limitations dictated
a pragmatic approach. As part of the 2011 Canadian Commu-
nity Health Survey, additional work in this area will be
informed by a more comprehensive and larger survey to eval-
uate economic barriers to care, insurance status and other
patient-, provider- and system-level barriers to care in nearly
2000 people with chronic ilnesses.16

We proposed standards for care pathways and quality
improvement initiatives when no formal mechanism for co -
ordinating such initiatives across primary care networks cur-
rently exists. Although we hope that strategic clinical networks
can help to achieve these objectives, a lack of high-level co -
ordination may introduce diseconomies of scale and increase

the risk that scarce health resources will be used less effi-
ciently as multiple stakeholders involved in diabetes care
implement different programs with different approaches that
target inconsistent standards. Formal implementation and eval-
uation of strategic initiatives are still required to complete the
knowledge-to-action cycle.

Conclusion
We identified important barriers to achieving optimal out-
comes in patients with diabetes that may be overcome using
evidence-based quality improvement interventions. Our experi-
ence suggests that the Canadian Institutes of Health Research
knowledge-to-action cycle, coupled with necessary considera-
tions for health care change, can be successfully applied to
developing priorities for quality improvement collaborations
for diabetes care and, potentially, to improve the management
of other chronic diseases.
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