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•

KEY MESSAGES

•

•

Diabetes care should be:
◦ Organized around the person living with diabetes and their supports. The person with diabetes should be an active participant in their
own care, be involved in shared-care decision making and selfmanage to their full abilities.
◦ Facilitated by a proactive, interprofessional team with training in diabetes and the ability to provide ongoing self-management education and support.
◦ Organized within the context of the expanded chronic care model and
delivered using as many of the components of the model as possible (in particular, self-management education and support;
interprofessional team-based care with expansion of professional roles;
collaboration with the primary care provider and monitoring with
medication adjustment and case management).
◦ Structured, evidence based and supported by clinical information and
decision support systems that include patient registries, clinician and
patient reminders, facilitated relay of information, audits, feedback
and benchmarking.
Any of the above strategies may be facilitated with telehealth technologies.

KEY MESSAGES FOR PEOPLE LIVING WITH DIABETES

•
•
•
•

Know the members of your diabetes team and stay connected with them.
Remember you are the most important member of the team.
Be prepared to learn how to care for your diabetes on a daily basis. Also,
be ready to share in decision making regarding how you will care for your
diabetes and health.
Prepare for visits with your diabetes health-care team:
◦ Have laboratory tests done prior to the visit so the results will be available to review at the visit.
◦ Be prepared to set and update your personal goals for caring for your
diabetes and health. Be prepared to share any issues that may affect
your ability to care for your diabetes on a daily basis, including any
fears or anxiety you may have.
◦ Bring your medication bottles or an up-to-date medication list, including nonprescription drugs and supplements. Also, bring your glucose
meter and insulin pen device if you use one.
◦ Bring or upload your most recent glucose monitoring results as well
as other health behaviour records (e.g. food and exercise diary), as
well as a health-care diary in which you have recorded important
health events (e.g. visits with health-care providers, surgeries, illnesses, vaccinations).

Conﬂict of interest statements can be found on page S33.

•

Share the information you learn during your visits with your diabetes
health-care team with all of your health-care providers and diabetes team
members.
If travel distance or time is a barrier to your care, ask your team about
telehealth (telephone, web-based or virtual) diabetes support and visits.

HELPFUL HINTS BOX: ORGANIZATION OF CARE
Recognize: Consider diabetes risk factors for all of your patients and screen
appropriately for diabetes.
Register: Develop a registry for all of your patients with diabetes to track care.
Resource: Support self-management through the use of interprofessional
teams, which could include the primary care provider, diabetes educator, registered dietitian, nurse, pharmacist, specialists and self-management supports, including linkage to community services.
Relay: Facilitate information sharing between the person with diabetes and
the health-care team for coordinated care and timely management changes.
Recall: Develop a system to remind your patients and caregivers of timely
review and reassessment.

Introduction
In Canada, there is a care gap between the clinical goals outlined in evidence-based guidelines for diabetes management and
actual clinical practice (1,2). Since almost 80% of the medical care
of people with diabetes takes place in primary care, there has been
a growing recognition that the redesign of this practice setting needs
to focus on inclusion of the 6 essential components of the chronic
care model (CCM) (3–6). The CCM provides an organizational framework that identiﬁes the essential components of the system, practice and community that encourage high-quality chronic disease
care and creates quality-improvement (QI) opportunities to guide
practice redesign to meet these evidence-based components. These
components facilitate planning and coordination among healthcare providers while helping people with diabetes play an informed
and active role in managing their own care (7).
QI is an interprofessional, systems-focused, data-driven method
of understanding and improving the eﬃciency, effectiveness and reliability of health processes and outcomes of care (8). Although selfmanagement with the support of the interprofessional diabetes
health-care team is integral to diabetes care, evidence suggests that
the CCM, which includes components beyond the person with diabetes and health-care provider, provides a useful framework for the
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optimal care of persons with diabetes (6,7,9–12). This chapter reﬂects
the importance of the CCM design, delivery and organization of diabetes care. To assist the readers in increasing their understanding
and application of the CCM framework in their daily practice, the
terminology and QI strategies have been re-organized under the 4
main components of the CCM (Table 1).
The chronic care model and organization of diabetes care
In many ways, optimal diabetes care delivery reﬂects the essential components of the CCM (Figure 1). This model aims to transform the care of people with chronic illnesses from acute and reactive
to proactive, planned and population-based. Early studies have
shown that the following interventions improved care in the chronically ill: educating and supporting the patient; team-based care;
increasing the health-care provider’s skills and use of registrybased information systems (9,10,13). The current CCM has expanded
on this evidence to include the following 6 components that work
together to strengthen the provider-patient relationship and improve
health outcomes: 1) delivery system design; 2) self-management
support; 3) decision support; 4) clinical information systems; 5) the
community; and 6) health systems.
Systematic reviews have found that primary care practices are
able to successfully implement the CCM (6,7). Furthermore, incorporating most or all of the CCM components has been associated
with improved quality of care and disease outcomes in people with
various chronic illnesses, including diabetes (6,7,10,12–16). A systematic review and meta-analysis of QI strategies on the management of diabetes concluded that interventions targeting the system
of chronic disease management, along with patient-mediated QI
strategies, should be an important component of interventions aimed
at improving care. Although some of the improvements were modest,
it may be that, when the QI components are used together in a multifaceted approach, there is a synergistic and additive effect, as noted
in the above studies (11,12,17–19).

CCM in Diabetes
Review of the various CCM components and their effectiveness
indicate that the more components reﬂected in the practice, the
better the outcomes [see multi-component QI initiatives]
(10,12,15,18–21). Organizations that provide diabetes care in accordance with the CCM provide better quality care than organizations that were less likely to use components of this model (22).
Furthermore, the degree to which care delivered in a primary care
setting conforms to the CCM has been shown to be an important
predictor of the 10-year risk of coronary heart disease (CHD) in
people with type 2 diabetes (23). Initially, it appeared as if only
process outcomes, such as behaviours of patients and caregivers,
are improved with the CCM; however, with longer-term use of the
model in clinical practice, improvements in other outcomes were
noted, such as reductions in glycated hemoglobin (A1C) and lowdensity lipoprotein cholesterol (LDL-C) levels (12,24). A large, 2-arm,
cluster-randomized QI trial, using all 6 dimensions of the CCM, found
signiﬁcant improvements in A1C and LDL-C and an increase in the
use of statins and antiplatelet therapy among people with diabetes (5). A meta-analysis of randomized controlled trials assessing
the effectiveness of disease management programs for improving
glycemic control found signiﬁcant reductions in A1C with programs that included the fundamental elements of the CCM (25).
Other trials found that use of the CCM improved cardiovascular (CV)
risk factors in people with diabetes (23,26). One large-scale analysis of a nationwide disease management program, using the CCM
and based in primary care, reduced overall mortality as well as drug
and hospital costs (27).

A recent systematic review of which type of QI intervention
improves outcomes noted that the percentage of studies that have
used all 4 components of the CCM has risen from 29% to 57% from
those published before 2003 to those published up to 2011. Like
other reviews, this review found that the more components used
from the CCM, the better the outcomes (12,18,19,28). The Assessment of Chronic Illness Care (ACIC) is a practical assessment as well
as a research tool that can help health-care teams strategically
involve themselves in a structured way to assess and identify gaps
to develop into a more robust CCM (29).

Components of the CCM that Improve Care
Delivery system design
The team. The most important member of the diabetes healthcare team is the person living with diabetes. Current evidence continues to support the importance of a multidisciplinary and
interprofessional team with speciﬁc training in diabetes within the
primary care setting (13,17,25). The team should work collaboratively
with the primary care provider, or ideally have primary care imbedded in the team. These health-care providers should be supported
by a diabetes specialist, with this support being either direct as an
interdisciplinary team member, or indirect through shared care or
educational support (5,17,30). In adults with type 2 diabetes, this
care model has been associated with improvements in A1C, blood
pressure (BP), lipids and care processes compared to care that is
delivered by a specialist or primary care physician alone (5,30–34).
Community-based intermediate care clinics, led by a specialist nurse
and supported by a consultant or primary care physician specially
trained in diabetes, achieved signiﬁcant improvements in glycemic control, BP and LDL-cholesterol in people with poorly controlled type 2 diabetes compared to routine primary care. The odds
of achieving all 3 targets was 1.5 times greater in the intervention
group, but statistically was marginally insigniﬁcant (30). A reduction in preventable, diabetes-related emergency room visits also has
been noted when the team includes a nurse trained in diabetes care
who follows detailed treatment algorithms (32). In Canada, observational data from primary care networks, whose approach is to
improve access and coordinate care, suggest that patients who are
part of interprofessional teams have better outcomes and fewer hospital visits than patients who are not (35,36).
Team membership beyond physicians may be extensive and
should include disciplines that have been shown to improve a variety
of clinical outcomes, including nurses (33,37–40), nurse practitioners (41), dietitians (42), pharmacists (43–45) and providers of psychological support (46). Diabetes educators, of any health-care
profession, continue to be integral members of the team. A systematic review (33) and meta-analysis (37) found that case management led by specialist nurses or dietitians improved both
glycemic control and CV risk factors. Another study found improved
BP outcomes with nurse-led interventions vs. usual care, particularly when nurses followed algorithms and were able to prescribe
(38). In addition, a large randomized controlled trial found that
nurse-led, guideline-based, collaborative-care management was associated with improvements in A1C, lipids, BP and depression in people
with depression and type 2 diabetes and/or CHD (39,40). Practices with nurse practitioners were also found to have better diabetes process measures than those with physicians alone or those
employing only physician assistants (41). Small-group or individualized nutrition counselling by a registered dietitian with expertise in diabetes management is another important element of teambased care. A variety of individual and community health-care
support systems, particularly psychological support, can also improve
glycemic control (46).
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Table 1
Deﬁnition of terms (13,17,21,29,85)
Chronic care model (CCM)

The CCM is an organizational approach to caring for people with chronic diseases as well as a qualityimprovement strategy, the components of which are evidence based. These components facilitate planning
and coordination among providers, while helping people play an informed role in managing their own
care. This model has evolved from the Wagner original (1999) to the Expanded Care Model (85).

Components of CCM

•
•
•
•
•
•

Quality-improvement strategies

A multidisciplinary, systems-focused, data-driven method of understanding and improving the eﬃciency,
effectiveness and reliability of health processes and outcomes of care.

Delivery system design
Self-management support
Decision support
Clinical information
The community
Health systems

Components of CCM

Deﬁnitions/examples of subcomponent

Delivery system design
Making systematic changes to primary care practices and health
systems to improve the quality, eﬃciency and effectiveness of
patient care.

Case management
A structured, multifaceted intervention that supports the practitioner/patient relationship and plan of care;
emphasizes prevention of exacerbations and complications utilizing evidence-based practice guidelines
and patient empowerment strategies. May include education, coaching, treatment adjustment, monitoring
and care coordination, often by a nurse, pharmacist or dietitian.
Structured care
Regular clinical follow up using evidence-based guidelines.
Shared care
Joint participation of primary care provider [ﬁrst contact and ongoing health care: family physician, general
practitioner or nurse practitioner] and specialty care physician in the planned delivery of care, informed by
an enhanced information exchange over and above routine discharge and referral notices. Shared care can
also refer to the sharing of responsibility for care between the person with diabetes and provider or team.
Team changes
Changes to the structure of a primary health-care team, such as adding a team member or shared care, such
as a physician, nurse specialist or pharmacist, using an interprofessional team in primary routine
management, expansion of professional role (e.g. nurse or pharmacist has a more active role in monitoring
or adjusting medications).
Team-based care
Care by a multidisciplinary and interprofessional team with speciﬁc training in diabetes.
Continuous quality improvement
Techniques for examining and measuring clinical processes, designing interventions, testing their impacts
and then assessing the need for further improvement.

Self-management support
Self-management support is deﬁned as activities that support the
implementation and maintenance of behaviours for ongoing
diabetes self-management. Such activities may include
education, behaviour modiﬁcation, psychosocial and/or clinical
support, including internal and community resources, such as
disease management programs with patient reminders,
monitoring and feedback, and peer-led support/interest groups.

Self-management education
A systematic intervention that involves active participation by the person with diabetes in self-monitoring
(physiologic processes) and/or decision making (managing). See Self-Management Education and Support
chapter, p. S36).
Patient education
General and disease speciﬁc.

Decision support
Integration of evidence-based guidelines into the ﬂow of clinical
practice.

Audit and feedback
Summary of provider or group performance on clinical or process indicators delivered to clinicians to
increase awareness of performance.
Benchmarking
Feedback on the performance of a person with diabetes or physician, which is ranked against that of a peer
group.
Clinician education
May include didactic, academic detailing, online, customized cases with feedback.
Evidence–based guidelines
Adherence to guidelines may be facilitated by embedding into electronic medical records with reminders
(see below) or with the use of clinical ﬂow sheets.

Clinical information systems
The part of an information system that helps organize patient and
population data to facilitate eﬃcient and effective care. May
provide timely reminders for providers and patients, identify
relevant sub-populations for proactive care, facilitate individual
patient care planning, share information with patients and
providers to coordinate care or monitor performance of practice
team and care system.

Clinician reminders
Paper-based or electronic system to prompt health-care professionals to recall patient-speciﬁc information
(e.g. A1C) or do a speciﬁc task (e.g. foot exam).
Electronic medical records
Facilitated relay of information to clinician
Clinical information collected from patients and sent to clinicians, by means other than the existing medical
record (e.g. electronic or web-based methods) through which the patient provides self-care data. In
general, most effective when the person receiving the information has prescribing, ordering or
medication-adjusting abilities. In general, the person with diabetes should be facilitating the relay but may
come from other team members.
Patient registry
A list of people sharing a common characteristic, such as diabetes. May be paper-based, but increasingly is
electronic, from a simple spreadsheet to one embedded in an electronic health record. Allows for recording
and tracking of care.
Patient reminders
Any effort to remind people about upcoming appointments or aspects of self-care (e.g. glucose monitoring).
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Figure 1. The expanded chronic care model: integrating population health promotion. Used with permission from reference 85.

A meta-analysis involving people with both type 1 and type 2
diabetes showed a signiﬁcant 0.76% decrease in A1C (47) as well
as improved adherence and quality of life (QOL) and reductions in
adverse drug reactions and LDL-C with collaborative pharmacist
intervention (43). A Canadian randomized trial that added a pharmacist to primary care teams showed a signiﬁcant reduction in
BP for people with type 2 diabetes (44). A systematic review of
pharmacist-led disease management found resource use was generally the same as usual care, improved medication use and adherence and attainment of clinical goals such as A1C, BP and LDL-C
(45).
Roles within the team and case management. Flexibility in the operation of the team is important. Team changes, such as adding a
team member, active participation of professionals from more
than 1 discipline and role expansion, have been associated with
improved clinical outcomes (13,17,25,48). The greatest body of evidence for improved clinical outcomes in diabetes is with promotion of self-management, team changes and case management
(5,13,17,25,34,48–50). A systematic review and meta-analysis of Ql
strategies showed that the application of the following QI strategies improved outcomes, such as A1C, BP and cholesterol, as well
as process outcomes, medication use and screening for complications: promotion of self-management, team changes, case management, education of the person with diabetes, facilitated relay,
electronic patient registries, patient reminders, audits and feedback, and clinician reminders (17) (Table 1). The effectiveness of different QI strategies may vary based on the baseline A1C with QI
targeting clinicians only beneﬁcial when the baseline A1C control
is poor (17). In practice, many of these QI strategies occur in concert
with one another through the use of interprofessional teams. Another
recent systematic review showed that education of the person with
diabetes, support and provider role changes, along with telehealth,
are the QIs most associated with improvements in glycemic and CV
risk factor control (48).
Another meta-analysis that deﬁned case management as using
at least 2 of the following 5 components—patient education, coaching, treatment adjustment (where the manager is able to start or
modify treatment with or without prior approval from the primary

care physician), monitoring, care coordination (where the manager
reminds the person with diabetes about upcoming appointments
or important aspects of self-care and informs the physician
about complications, treatment adjustments or therapeutic
recommendations)—found that a high frequency of contact with the
person with diabetes and the ability of a case manager to start or
modify treatment with or without prior approval from the primary
care physician had the greatest impact on A1C lowering. Case management programs also were more effective for people with poor
glycemic control (A1C >8%) at baseline (25). Another recent review
of systematic reviews and randomized trials using nurse case managers found that the more advanced the skills from training and
experience, the better the outcomes compared to primary care
nurses with minimal training. Furthermore, the outcomes when
these nurse case managers were used was equivalent or better than
primary care providers (40). Other disease management strategies that have been associated with positive outcomes are the delegation of prescribing authority and the monitoring of complications
using decision support tools (33,34,38).
The primary care provider, who is usually a family physician, has
a unique role on the team, particularly with regard to providing continuity of care. They are often the principal medical contact for the
person with diabetes and have a comprehensive overview of all
health issues and social supports (51). Within primary care, there
is some evidence that group medical visits may be effective in
improving glycemic control (52,53).
Some people with diabetes require ongoing, specialized care, such
as children, emerging adults (age 14 to 29 years) and pregnant women
(54–60). There is also evidence that specialized care may be more
beneﬁcial in people with type 1 diabetes (61,62). In the CCM, collaborative, shared care is the ideal approach to organizing care for
individuals with diabetes. Collaborative care for adults with depression and type 2 diabetes, largely in the form of nurse-led case management, in short-to-medium term, has shown signiﬁcant
improvement in both depression and glycemic outcomes (63). A
recent population-based study showed that early endocrinologist
care among medically complex people with diabetes was associated with a lower incidence of CV events and all-cause death (64).
Studies have supported the shared care model (65) and have shown
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that specialist input into specialized diabetes teams at the interface of primary and secondary care improves outcomes (5,30,66).
Self-management support
Self-management support (SMS) is an umbrella term used by
the CCM model, which includes self-management education, and
is the cornerstone of diabetes care in the CCM, enabling the person
with diabetes to take a more active role in problem solving and personalized goal setting (17,48) (see Self-Management Education and
Support chapter, p. S36).
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beneﬁt were, for scheduling: phone calls, letters, text and patient
portal; for attendance: letter, phone calls, SMS, email reminders,
and ﬁnancial incentives; and for visit information: web-based programs (case management), phone calls, SMS, mail reminders, decision support systems linked to guidelines, and registries integrated
with EMR and health records (76). Facilitated relay of information
to clinicians, which has been shown to improve care, may include
electronic or web-based methods through which people with diabetes provide self-care data for the clinician to review. Generally,
it is the person with diabetes who is facilitating the relay. Ideally,
this should occur in case management with a team member who
has prescribing or ordering authority (17,76).

Decision support
Community
Decision support or a clinical decision support system (CDSS),
which provides health-care practitioners with best-practice information at the point of care to help support decision making, has
been shown to improve outcomes. Evidence-based guideline interventions, particularly those that used interactive computer technology to provide recommendations and immediate feedback of
personally tailored information, were shown to be the most effective in improving outcomes of people with diabetes (67). A randomized trial using electronic medical record (EMR) decision support
in primary care found improvement in A1C (68), and a cluster randomized trial of a Ql program found that the provision of a clear
treatment protocol—supported by tailored postgraduate education of the primary care physician and case management support
by an endocrinologist—substantially improved the overall quality
of diabetes care provided, as well as major diabetes-related outcomes (66). Incorporation of evidence-based treatment algorithms has been shown in several studies to be an integral part of
diabetes case management (13,33,38,41). The use of simple decision support tools, such as clinical ﬂow sheets, has been associated with improved adherence to clinical practice guidelines (69).
Clinical outcomes improve with CDSS when combined with both
feedback and case management; for example, insulin adjustment
algorithms for people with type 2 diabetes (18,70,71). Audits and
feedback lead to improvements in professional practice (72). This
is particularly effective when combined with benchmarking (73).
Clinical information systems
Clinical information systems (CIS) that allow for a populationbased approach to diabetes assessment and management, such as
electronic health (medical) records (EMRs) and electronic patient
registries, have been shown to have a positive impact on evidencebased diabetes care (17,29,74–78). Practice-level clinical registries give an overview of an entire practice, which may assist in the
delivery and monitoring of patient care. In addition to providing
clinical information at the time of a patient encounter, CIS can also
help promote timely management and reduce the tendency toward
clinical inertia (79). Provincial and national registries are also essential for benchmarking, tracking diabetes trends, determining the
effect of QI programs and resource planning. A large study based
on observational data support the premise that federal policies in
the United States encouraging the meaningful use of EMRs, may
improve the quality of diabetes care, with sites using EMRs achieving better outcomes than those that were paper-based (78). Another
study showed that, among people with diabetes, the use of an outpatient EMR was associated with a reduction of emergency visits
and hospitalizations (80).
Physician and patient reminders, which generally require a CIS,
have also shown beneﬁt (17,66). Patient reminders can include interventions that facilitate scheduling, attendance or availability to provider of patient information integral to the visit (e.g. self-monitoring
of blood glucose [SMBG]). In a systematic review, interventions of

Environmental factors, such as food and housing security, the
ability to lead an active lifestyle, as well as access to care and social
supports, also impact diabetes outcomes. Community partnerships should be considered as a means of obtaining better care for
people with diabetes. For example, in addition to the diabetes healthcare team, peer- or lay leader-led self-management groups have been
shown to be beneﬁcial in persons with type 2 diabetes (83,84).
Health systems
Support for diabetes care at the level of the health-care system,
such as the national and provincial systems, is essential. A number
of provinces have adopted an expanded CCM (85) that includes
health promotion and disease prevention (86). Many provinces and
health regions also have developed diabetes strategies, diabetes
service frameworks and support diabetes collaboratives. Some trials
on diabetes-speciﬁc collaboratives have been shown to improve clinical outcomes (26,66,87).
Provider incentives represent another area of health system
support. Some provinces have added incentive billing codes for the
care of people with diabetes so that health-care providers can be
ﬁnancially compensated for the use of evidence-based ﬂow sheets
as well as time spent collaborating with the person with diabetes
for disease planning (88). Pay-for-performance programs, which
encourage the achievement of goals through reimbursement, are
more commonly used outside of Canada. To date, these programs
have had mixed results (89–91). A recent review of systematic
reviews of QI strategies stated that they were unable to ﬁnd any
high-quality systematic reviews on ﬁnancial incentives and the
quality of diabetes care (48). Various payment systems have been
studied, but it is still unclear which of these improve diabetes outcomes (92,93). Incentives to physicians to enroll people with diabetes and provide care within a nationwide disease management
program appear to improve quality of care (27), as does infrastructure incentive payments that encourage the CCM (16). A metaanalysis that included physician incentives as a QI has shown mixed
results for improved outcomes. Capitation payments and the addition of team-based care has shown moderate improvements in processes related to diabetes care (94); however, pay-for-performance
programs introduced in the United Kingdom had limited effect on
outcomes (17,95).

Multicomponent Quality Improvement Initiatives
Many studies of QI have used multiple strategies (17). Those that
intervened on the entire system of chronic disease management produced the greatest effect (e.g. case management, team changes, registries, facilitated relay, continuous QI) and were not dependent on
starting A1C. A number of reviews have attempted to determine
which QI interventions have the best evidence for improved
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outcomes (12,18,19). Systematic reviews suggest that multifaceted interventions, using a variety of clinicians in a structured way
with organizational support, yield the best results (12,18,19). One
review that looked speciﬁcally at interventions aimed at primary
care providers described multiple component interventions as those
ranging from “electronic coaching, staff training, algorithm-driven
care, reminders, alerts and audits all in different combinations to
the targeting of multidisciplinary teams, including case managers, general practitioners, pharmacists, community health workers
and dietitians.” This analysis did not show as much beneﬁt when
targeting the health professionals alone. Educational interventions to physicians alone did not yield any positive results but, when
delivered as interactive education with simulated participants and
feedback, decreased A1C (18). One review showed mixed results
for pharmacists, with improvement in A1C seen when the pharmacist intervention was multicomponent, including: counselling,
patient education, telephone coaching, management and regular
reviews to support SMBG, adherence support and reminders of
checks for diabetes complications (18).
A meta-analysis of QIs found to be of beneﬁt in rural areas,
showed only 20% of the interventions that included a single strategy had high impact on improvement of self-management, while
this increased to 80% with 2 strategies and to 100% of those including 3 strategies or more (p<0.05) (19). The same trend was seen with
clinical outcomes with 10% effective if 1 strategy, 20% if 2 and 50%
if 3 or more.
Structured care typically includes multiple QI interventions. For
example, the Diabetes Care in General Practice (DCGP) study, with
19 years of follow up, was a multicentre, cluster-randomized 6-year
trial using a multitude of QI with SMS in the form of goal setting,
clinical information with registries and regular follow up, decision support in the use of guidelines, delivery system design with
the use of interprofessional teams with feedback and medical education, and showed a decrease in all diabetes-related endpoints, fatal
and nonfatal MIs (81). The Diabetes Shared Care Program was a retrospective cohort study of 120,000 people with diabetes randomly assigned to an integrated model of care that used
multicomponent QIs vs. usual care and demonstrated a lower risk
of CV events, stroke and all-cause mortality in the intervention group
(82).

Telehealth
Telehealth (also called telemedicine or telecare) is the provision of health care remotely by means of a variety of telecommunication tools, including telephones, smartphones and mobile
wireless devices, with or without a video connection (96). Although
not a speciﬁc component of the CCM, telehealth technologies may
help facilitate many of the QI strategies (97). In case management, the frequency of contact has been shown to be important and
telehealth may facilitate this (25). This may be particularly beneﬁcial in rural settings with limited access (19,98). A mixed systematic review that looked at quantitative as well as qualitative
studies in telehealth showed that telehealth technologies in
type 2 diabetes produce a variety of outcomes, including improved
health status, such as reduced A1C, increased quality of care (guideline adherence), decreased health service use cost and increased
patient satisfaction and knowledge. This review deﬁned the multiple telehealth technologies from simple interventions (e.g.
telemonitoring) to more complex (97) (Table 2). No single technology appears to be superior, but tailoring of the technology for
the patient and implementation, as well as user interface, appears
to improve adoption and outcomes (96,97). Another systematic
review of information technology found that telehealth in both
type 1 and type 2 diabetes populations is a more effective

Table 2
Examples of Telehealth Interventions and Technologies used in
Diabetes Care*
Simple Interventions
Telemonitoring
Telediagnosis / consultation
Complex Interventions
Telemonitoriing +/- e-learning, telediagnosis, SNS
Telehealth Technology Used
Single technology-direct transmission, smart phone, teleconference (phone or
video) website-internet, pager, personal digital assistant
Multiple technologies-direct transmission +/- smart
phone, teleconference, website, internet
Users of Telehealth Technologies
Persons with diabetes +/- nurses, physicians, nutritionist, other specialists
Physicians +/- eye care technicians
SNS, social networking services.
* Adapted from reference 97.

intervention in reducing A1C compared with other information technology strategies (99). Two other systematic reviews and metaanalysis of randomized controlled trials involving both type 1 and
type 2 showed meaningful reduction in A1C (100,101). In general,
A1C improvement is most likely to occur when telehealth systems
allow for medication adjustment (100). Another review found the
effect on A1C to be greater in type 2 and argued that this was because
the average age was higher and beneﬁted from increased frequency of remote monitoring (101,102). It made no difference if the
intervention had been done by the nurse or physician (103). There
was a trend of a decreasing effect in glycemic control over time, suggesting that contact with the person with diabetes may need to
intensify to minimize a trend of decreasing intervention impact over
time. As with many other QI strategies, improvement in glycemic
control when using telehealth was better when the starting A1C
was higher (>8.0%) (103,104).
Social networking services (SNS) which allow the user to set up
an online proﬁle and interact with a deﬁned list of other users,
thereby engaging with an online community, has been shown in a
meta-analysis of randomized controlled trials to improve glycemic control (105). SNS has not typically been included in telehealth,
but these studies present a novel way of using SNS to include direct
access to a health-care professional and real-time feedback. This
review found SNS more effective when compared to usual care in
improving systolic and diastolic BP, triglycerides (TG) and total cholesterol and, particularly in type 2 diabetes, reducing A1C. This may
be because SNS is better suited to target modiﬁable lifestyle risk
factors, which are more associated with type 2 diabetes. Systematic reviews have found that telehealth is 1 of 3 QI strategies with
consistent evidence for improvement in glycemia and CV risk factors
in people with diabetes (48). In addition to telemonitoring of health
data, such as glucose readings or BP and disease management,
telehealth technologies may be used for conferencing or education of team members and teleconsultation with specialists. Beneﬁts are noted regardless of whether the teleconsultation is
asynchronous or synchronous (106,107).

RECOMMENDATIONS
1. Diabetes care should:
a. Be organized around the person living with diabetes (and their supports). The person living with diabetes should be an active participant in their own care and shared-care decision making; and selfmanage to their full abilities; and
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Other Relevant Guidelines
b. Be facilitated by a proactive, interprofessional team with speciﬁc
training in diabetes. The team should be able to provide ongoing selfmanagement education and support, and incorporate as many components of the CCM as possible [Grade A, Level 1A (11,12) for
type 2 diabetes; Grade C, Level 3 (27) for type 1 diabetes for both
(a) and (b)].
2. The following quality-improvement strategies should be used alone
or in combination to reduce A1C and improve 1 or more of the
following: BP, LDL-C, adherence to recommended diabetes complication
screening:
a. Promotion of self-management [Grade A, Level 1A (17,48)]
b. Team changes [Grade A, Level 1A (17,48)]
c. Case management [Grade A, Level 1A (17,25,76)]
d. Patient education [Grade A, Level 1A (17,48)]
e. Facilitated relay of clinical information [Grade A, Level 1A (17,76)]
f. Electronic patient registries [Grade A, Level 1A (17,76)]
g. Patient reminders [Grade A, Level 1A (17,76)]
h. Audit and feedback/benchmarking [Grade A, Level 1A (17,73)]
i. Clinician education [Grade A, Level 1A (17,18)]
j. Clinician reminders (with or without decision support) [Grade A,
Level 1A (17,70)]
k. Clinical decision support systems (processes of care only and clinical outcomes when combined with feedback, case management)
[Grade A, Level 1A (70,71)]
l. Structured care [Grade A, Level 1A (12,81)]
m. Multicomponent QI strategies [Grade A, Level 1A (12,18,19)].
3. An interprofessional team with speciﬁc training in diabetes and supported by specialist input should be integrated within diabetes care delivery models in the primary care [Grade A, Level 1A (17,25)] and specialist
care [Grade D, Consensus] settings.
4. The role of the diabetes case manager should be enhanced, in cooperation with the collaborating physician [Grade A, Level 1A (17,25)], to include
interventions led by a nurse [Grade A, Level 1A (37,38,40)], pharmacist
[Grade B, Level 2 (45,47)] or registered dietitian [Grade B, Level 2 (42)]
to improve coordination of care and facilitate timely changes to diabetes
management.
5. The following individuals should work with an interprofessional team with
specialized training in these areas of diabetes as part of a collaborative,
shared care approach:
a. Children with diabetes [Grade D, Level 4 (54)]
b. Adolescents and emerging adults (age 14–29 years) with type 1 diabetes as part of a structured transitional program [Grade C, Level 3
(108)]
c. People with type 1 diabetes [Grade C, Level 3 (61)]
d. Women with pre-existing diabetes who require preconception counselling and prenatal counselling [Grade C, Level 3 (55–57,59,60) and
women with gestational diabetes [Grade D, Consensus].
6. Referral to an interprofessional team with specialized training may be considered for:
a. Individuals with type 2 diabetes who are consistently not meeting
cardiometabolic targets [Grade A, Level 1 (30)]
b. Adults with depression and diabetes for collaborative care and, in
particular, nurse case management for improvement in depression and glycemic control [Grade A, Level 1A (63)].
7. Telehealth technologies may be used to:
a. Improve self-management in underserviced communities [Grade B,
Level 2 (98)]
b. Facilitate consultation with specialized teams as part of a sharedcare model [Grade A, Level 1A (106)]
c. Improve clinical outcomes in type 2 diabetes, including a
decrease in A1C, an increase in quality of care (i.e. guideline
adherence), a decrease in health service use and cost, and an
increase in patient satisfaction and knowledge [Grade A, Level 1A
(97,103,105)]
d. Improve glycemic and CV risk factor control in type 1 and type 2
diabetes [Grade A, Level 1 (100,101,103)].
Abbreviations:
A1C, glycated hemoglobin; BMI, body mass index; BP, blood pressure; CCM,
chronic care model; CV, cardiovascular disease; LDL-C, low-density lipoprotein; QOL, quality of life; SMBG, self-monitoring of blood glucose; SNS,
social networking services.
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