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•
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Indigenous peoples living in Canada are among the highest-risk populations for diabetes and related complications. Screening for diabetes should
be carried out earlier and at more frequent intervals.
Effective prevention strategies are essential and should be grounded in the
speciﬁc social, cultural and health service contexts of the community. Prediabetes is an important opportunity to prevent or delay diabetes with
healthy behaviour interventions and/or metformin.
Particular attention is needed for Indigenous women and girls of childbearing age, as the high incidence of hyperglycemia in pregnancy (gestational and type 2) and maternal obesity increases the risk of childhood
obesity and diabetes in the next generation. Early identiﬁcation of diabetes in pregnancy is important, and postpartum screening for diabetes in
women with a history of gestational diabetes should be performed along
with appropriate follow up.
Diabetes management targets in Indigenous peoples should be no different from the general population. A focus on building a therapeutic relationship with an Indigenous person with diabetes is important rather than
a singular emphasis on achieving management targets. The current poor
success at achieving management targets highlights the limitations of health
services when they are not relevant to the social and cultural contexts of
Indigenous peoples.
A purposeful process of learning and continuous self-reﬂection is required
by the health-care worker to integrate Indigenous-speciﬁc contexts within
the clinical approach to diabetes management.

PRACTICAL TIPS FOR HEALTH-CARE PROVIDERS CARING FOR
INDIGENOUS PEOPLES

•

•

•
KEY MESSAGES ABOUT DIABETES FOR INDIGENOUS
PEOPLES AND THEIR COMMUNITIES

•

•

•
•

Many Indigenous communities have families with high rates and high risk
of type 2 diabetes. If you are in a community with high rates of diabetes,
see a health-care provider to learn about ways to be tested for and prevent
diabetes.
The causes of diabetes are complex. Learning about the medical, social and
cultural contributions to diabetes is key to diabetes prevention. In particular, seek to understand the relationships between the history of colonization and the current high rates of diabetes in Indigenous peoples.
Ask about community initiatives that promote healthy behaviours, such
as diabetes walks, weight-loss groups, ﬁtness classes, community kitchens and gardens, and school-based activities for children and teenagers.
If you are planning a pregnancy or may get pregnant, get screened for diabetes. If you are pregnant and have diabetes or have been diagnosed with
gestational diabetes, visit your health-care providers more often, and ﬁnd
out about exercise, breastfeeding and other support groups for pregnant
women and new mothers.
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Acknowledge the legacy of colonization and its ongoing adverse effects on
Indigenous health. This legacy:
◦ Maintains socioeconomic disadvantage that limits healthy choices (diet,
physical activity, adherence to medication, etc.), increases levels of
stress, and decreases capacity for self-care and healthy behaviour
change;
◦ Perpetuates a toxic social environment for the individual, family,
and community with pervasive and accumulated psychosocial
adversities throughout the life-course;
◦ Stirs experiences of shame and stigma with a diagnosis of
diabetes;
◦ May recall residential school-like conditions with health-care provider expectations that Indigenous peoples with diabetes will acquire
diabetes knowledge and produce “test” results.
In clinical interactions, recognize, explore and acknowledge:
◦ Discord within the therapeutic relationship that may arise from heightened apprehension by the Indigenous person with diabetes as well
as emotional reaction to prejudice, power and authority asserted by
health-care providers;
◦ Interconnectedness between socioeconomic disadvantage, adverse life
experiences and capacity for managing diabetes;
◦ One’s own (i.e. the health-care provider’s) concepts of health, diabetes care and assumptions about Indigenous perspectives;
◦ The Indigenous person’s preferences and barriers for re-connecting
and integrating cultural resources and traditional approaches to care.
Engage and connect broadly with the Indigenous community to:
◦ Implement prevention efforts and screening, with special attention
to children and pre-gestational women, as well as the building of
culturally safe interprofessional teams, diabetes registries and surveillance systems;
◦ Foster positive relationships at the individual, family and community levels that advocate for family and community resources for
Indigenous peoples;
◦ Include traditional and cultural leadership to learn about local beliefs,
practices and healing resources.

Note: In this document, the terms Aboriginal and Indigenous are generally
used interchangeably. Indigenous peoples is the term accepted by the United
Nations Declaration on the Rights of Indigenous Peoples, and is in increasing usage today. In the Canadian context, there are 3 Aboriginal groups recognized by the Constitution: First Nations, Inuit and Métis. It is important
to recognize that while many Indigenous peoples live in their original landbased communities, which are mostly rural or remote, as many as 50% live
in cities and towns, and may or may not choose to self-identify. Furthermore, wherever they live, Indigenous peoples’ customs can vary greatly, according to band or group aﬃliation, religion, education or a variety of other factors.
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Introduction
Improving health outcomes for Indigenous peoples with diabetes requires suﬃcient capacity and quality of health-care resources
that are grounded in the person’s speciﬁc social and cultural needs
and contexts. Diabetes within the Indigenous population is complex
and socially mediated (1,2). In 1 study, Indigenous peoples with diabetes perceived physicians as having limited awareness of the social
factors affecting health (3). In contrast, physicians identiﬁed individual and systems barriers to exploring these issues. Elucidating
the vital relational and culturally informed aspects of care that might
enable the facilitation of improved diabetes outcomes requires focusing on culture as a resource. As connection to a traditional world
view and way of life can be protective, it is important for healthcare providers to be able to appropriately elicit and support Indigenous peoples with diabetes who may want to (re)engage in cultural
practices (4,5).
In order to redress the legacy of residential schools and related
colonial policies, and to advance the process of reconciliation in
Canada, in 2015 the Truth and Reconciliation Commission (TRC)
made 94 calls to action related to many domains of public life,
including health (6). Within the calls to action, the TRC outlined a
health service role in reconciliation through fostering health-care
quality and equity speciﬁc to the needs of Indigenous peoples and
communities. In order to realize that role, the TRC identiﬁed that
health-care providers must understand how colonization has resulted
in the current health status of Indigenous peoples. TRC call number
18 emphasizes that health systems be responsive and mobilize
resources to address the distinct needs of Indigenous peoples, calling
upon:
“. . .federal, provincial, territorial, and Aboriginal governments to
acknowledge that the current state of Aboriginal health in Canada
is a direct result of previous Canadian government policies, including residential schools, and to recognize and implement the healthcare rights of Aboriginal people as identiﬁed in international law,
constitutional law, and under the Treaties” (6).
Indigenous peoples around the globe are disproportionately
affected by diabetes (7,8) and related complications. In Canada, agestandardized prevalence rates for diabetes are 17.2% among First
Nations individuals living on-reserve, 10.3% among First Nations individuals living off-reserve, and 7.3% among Métis people, compared to 5.0% in the general population (9). A recent study in Alberta
suggested that the lifetime risk of diabetes was 8 in 10 for First
Nations persons over the age of 18 years compared with 5 in 10
for non-First Nations people (10). Among the Inuit people, the agestandardized prevalence rate of diabetes is comparable to that seen
in the general Canadian population, but there is concern that rates
will rise with large-scale changes impacting healthy behaviour in
the far North (11).
Indigenous individuals are diagnosed at an increasingly
younger age (12), have greater severity at diagnosis, develop higher
rates of complications (13–15), and experience poorer treatment
outcomes. The rising incidence among youth and young adults
(12,16,17) has been shown to be accompanied by 2.6 times higher
rates of end-stage renal disease (ESRD) and death in First Nations
compared to non-First Nations persons diagnosed under 20 years
of age (18). Higher prevalence rates of microvascular disease, including chronic kidney disease (CKD) (19), lower limb amputation
(20,21), foot abnormalities (22,23), and more severe retinopathy
(24) have been found. Indigenous peoples are also burdened by
higher rates of cardiovascular disease (CVD) (20,25) and exhibit
higher rates of cardiometabolic risk factors, including smoking,
obesity and hypertension (19,20,26).
In contrast to the general population, a disproportionate burden
of diabetes affects First Nations women (27,28), and may be related
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to an increased prevalence of diabetes complicating pregnancy
(27,29,30), as well as poorer documented health outcomes (30,31)
and a more rapid progression to type 2 diabetes (32,33). A recent
Australian review reported a greater prevalence of gestational diabetes mellitus (GDM) in Indigenous women, as well as increased
rates of adverse outcomes of diabetes in pregnancy, including macrosomia, caesarean section, congenital deformities, low birth weight,
hypoglycemia and neonatal trauma (34). These adverse outcomes
were greater in rural/remote populations.
Diabetes in Indigenous populations globally is linked to a complex
array of factors; however, a common thread is the shared history
of colonization (35). The World Health Organization has recognized colonization as the most signiﬁcant social determinant of
health affecting Indigenous peoples worldwide (35). In Canada, this
involved: the outlawing of Indigenous gatherings and ceremonies
at the end of the nineteenth and throughout the ﬁrst half of the
twentieth centuries; forced community relocations; mandatory
residential school attendance where Indigenous languages were
forbidden and physical and sexual abuse were common; and discriminatory child welfare legislation that persists today (36). All have
undermined Indigenous cultures and values, leading to lasting and
intergenerational effects on mental health, family relationships and
Indigenous ways of knowing and connecting to the land (37,38).
Similar actions were common during the “settlements” of Australia, New Zealand and the United States, with ongoing parallels in
chronic disease statistics. It is also essential to realize that the impacts
of colonization continue through persisting inequities, exclusion and
oppression of Indigenous peoples within Canada.
Other factors contributing to the incidence gap faced by Indigenous peoples include the probable inﬂuence of diabetes in pregnancy and the intrauterine milieu (39). Also postulated are possible
environmental exposures, such as mercury (40), arsenic (41), polychlorinated biphenyl (PCB) and chlorinated pesticide exposure
(42,43). Low levels of vitamin D have also been implicated (44). In
addition, genetic vulnerability has been shown to be relevant
(45–48), and markers have been studied in Pima Indians in Arizona
(49), and are known in the Canadian Ojibway Cree population
(50,51). In the Inuit, the TCB1G4 gene leads to a speciﬁc kind of
type 2 diabetes with abnormal postprandial glucose and normal
glycated hemoglobin (A1C); however, there are unclear implications for the role of genetic testing in clinical practice (52).
There is emerging literature on the effect of adverse childhood
experiences and subsequent incidence of type 2 diabetes (53,54).
In the Indigenous context, stress is accumulative and arises from
multiple psychosocial sources (55–58). Poverty is a common experience, which hinders access to needed resources (e.g. healthy
foods), as are direct/indirect traumatic experiences resulting from
residential schools and child welfare systems (e.g. unresolved grief)
(59,60). When stressors operate concurrently, along with living
conditions that are overwhelming or chaotic, one’s capacity to
cope and manage diabetes is undermined. Whether linked to stress
or poor dietary patterns, obesity is the most common proximal
determinant of diabetes (11,61). One study found “beef and processed foods” to be associated with incident diabetes, whereas
“balanced market foods” and “traditional foods” were not predictive, after adjustment for confounders, including waist circumference
and adiponectin (62).
The increasing burden of diabetes in Indigenous populations is
a major and growing challenge for health systems and Indigenous
communities alike, whether First Nations, Inuit or Métis (63). Processes of care have been found to be deﬁcient in 2 large studies in
Alberta, associated with greater morbidity and mortality (17,64).
A national survey found serious health service challenges for
Indigenous populations (65); and a recent review corroborated the
survey and suggested there was no best practice evidence out of
17 reviewed Canadian publications between 2008 and 2014
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(66). Improving health outcomes would involve ensuring health
service quality and equity tailored to the needs of Indigenous peoples
with diabetes. This means addressing the social origins of disease
and illness located within Indigenous contexts of colonization, inequity and exclusion. New approaches to care are needed that are culturally congruent with Indigenous perspectives and grounded in
addressing the impacts of colonization on health that Indigenous
peoples continue to experience.

Screening in Indigenous Peoples and/or Communities
Screening and prevention strategies should be implemented in
collaboration with community leaders, Indigenous peoples with diabetes, health-care professionals, and funding agencies to engage
entire communities, promote environmental changes and prevent
increased risk of diabetes in all Indigenous populations, not just rural
or remote (67). Such partnerships are important for prioritizing and
incorporating local social and cultural contexts, building both trusting relationships and community capacity, enhancing diabetesrelated knowledge, and increasing the likelihood of success and
sustainment of prevention efforts.
Screening for diabetes in asymptomatic Indigenous adults
(>age 18 years) should be considered every 6 to 12 months in
those with additional risk factors, especially those with overweight or obesity, those with strong family histories, or women of
childbearing age (see Screening for Diabetes in Adults chapter,
p. S16), ensuring facilitation of access to clinical care, such that
testing can lead to signiﬁcant follow up action. Regular screening
and follow-up is also encouraged in individuals with prediabetes
[impaired fasting glucose (IFG) and/or impaired glucose tolerance
(IGT)], history of GDM, or polycystic ovary syndrome (PCOS), as
20% to 50% of high-risk individuals with IFG may have a 2-hour
plasma glucose (PG) ≥11.1 mmol/L (68).
Screening recommendations for Indigenous children and adolescents are outlined in the Type 2 Diabetes in Children and Adolescents chapter, p. S247. As Indigenous children already possess
1 risk factor (high-risk ethnic group), screening for type 2 diabetes should be considered every 2 years, using a combination of an
A1C and a fasting plasma glucose (FPG) if they possess ≥2 additional risk factors in non-pubertal children beginning at 8 years of
age or ≥1 additional risk factor in pubertal children. Risk factors
include obesity; ﬁrst-degree relative with type 2 diabetes and/or
exposure to hyperglycemia in utero, or if they have signs and symptoms of insulin resistance, prediabetes, or use atypical antipsychotic medications (see Recommendation 3. Type 2 Diabetes in
Children and Adolescents chapter, p. S251).
Screening has proved possible in both rural and remote communities through appropriate dialogue, respect and planning; with
the provision of concomitant health education and care; and the
promotion of follow up (26,69–72). In Alberta, substantial numbers
of Indigenous individuals with abnormalities have been identiﬁed
through community-based screening with point-of-care (POC)
instruments handled by trained health-care professionals and associated with a quality control program (72). POC A1C screening has
shown to be suﬃciently accurate as a screening tool for diagnosing diabetes in remote communities (73,74); however, currently, no
POC A1C analyzers are approved for the diagnosis of diabetes in
Canada (see Monitoring Glycemic Control chapter, p. S47).
While screening with reﬂectance capillary blood glucose meters
is not recommended, it should be noted that it has often happened and continues to happen in community contexts. It is essential that this type of screening be conﬁrmed in a health-care setting.
When Indigenous peoples with diabetes are educated on the use
of reﬂectance capillary blood glucose meters, these cautions should
be discussed, and infectious disease precautions emphasized.

Retinal photography screening has also been utilized in Canada
in remote areas (75), and has been shown to increase the number
of screened individuals in Australia (76) (see Retinopathy chapter,
p. S210). In the United States, a kidney evaluation program screened
89,552 participants in 49 states, 4.5% of whom were Native American
(71).
Depression is associated with type 2 diabetes (77), for which
screening and treatment should follow existing best practices. While
individuals may beneﬁt from the diagnosis and treatment of depression and other mental health illnesses, cultural approaches may be
more appropriate (4,5). Furthermore, several studies have demonstrated associations between greater cultural continuity and better
mental health outcomes. Local traditional approaches to wellness
around management and support for depression should be explored
when appropriate.
Pregnant Indigenous women identiﬁed as being at high risk for
type 2 diabetes based on clinical risk assessment should be screened
with an A1C test at the ﬁrst antenatal visit to identify pre-existing
diabetes (78). For those women with a hemoglobinopathy or renal
disease, the A1C test may not be reliable and screening should be
performed with an FPG (see Monitoring Glycemic Control chapter,
p. S47). If the A1C is ≥6.5% or the FPG is ≥7.0 mmol/L, the woman
should be considered to have diabetes in pregnancy and SMBG
should start, along with nutritional counselling (see Diabetes and
Pregnancy chapter, p. S255). While there is insuﬃcient data on the
best tests and their diagnostic interpretation in the early trimester for lower levels of abnormal glycemia, e.g. A1C between 5.7%
and 6.4% or FBG between 5.1 and 6.9 mmol/L (see Diabetes and Pregnancy chapter, p. S255), the rationale for screening remains strong,
particularly to detect previously undiagnosed type 2 diabetes.
However, further research is needed as a recent systematic review
pointed out the insuﬃcient evidence regarding cost effectiveness
of early testing, as well as information on longer-term beneﬁts (79).
If the initial screening is performed before 24 weeks of gestation
and is negative, the woman should be re-screened for GDM between
24 to 28 weeks of gestation (see Diabetes and Pregnancy chapter,
p. S255). In addition, all women not previously screened for diabetes should be tested between 24 to 28 weeks of gestation.
Postpartum screening after GDM should be carried out between
6 weeks and 6 months, and accompanied with healthy behaviour
interventions and ongoing monitoring or treatment (see Diabetes
and Pregnancy chapter, p. S255). To date, rates of postpartum OGTT
screening have been shown to be low, indicating that new
approaches may be required to account for challenges among women
with a new baby to ﬁnd time to do screening tests, let alone capacity to do so while breastfeeding. Such challenges support the case
for A1C and random or fasting glucose, POC testing, and messages
that emphasize the beneﬁt of delaying disease onset rather than
diagnosing a condition that may be felt by affected women to be
“expected and assumed” (80,81).

Primary Prevention
Prevention of type 2 diabetes in those with identiﬁed prediabetes (IGT/ IFG) is now an established desired practice (82,83). Proven
interventions include healthy behaviour changes and regular physical activity that induce moderate weight loss. Metformin may also
be used (see Reducing the Risk of Developing Diabetes chapter,
p. S20). The Diabetes Prevention Program from the United States
was effective for all ethnicities, but the extent to which it can be
applied in Canadian Indigenous contexts is unknown. Primary prevention approaches within Indigenous communities have been
undertaken in Canada by the Aboriginal Diabetes Initiative (ADI)
(84) and have focused on common risk factors, including obesity,
sedentary lifestyle and unhealthy diet, as well as through
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interventions aimed at increasing health literacy and access to physical activity. Community involvement in developing the intervention and framing the intervention within Indigenous cultural
perspectives have been variable. Results of the ADI are unknown.
A study with Algonquin women sought to understand the
cultural factors that would likely impact the prevention of diabetes, identifying the following factors: the importance of family
and social ties; the possibility of preserving cultural values; the
opportunity to learn behaviours through educational resources
adapted to needs and culture; the possibility of saving money
through better diet and access to self-monitoring of blood glucose
(SMBG) supplies (85).
In Arizona, 95 men and women with obesity and normoglycemia
between the ages of 25 to 54 years were randomized to treatments named “Pima Action” (Action) and “Pima Pride” (Pride) and
followed for 12 months. “Action” involved structured activity and
nutrition interventions; and “Pride” included unstructured activities, emphasizing Pima history and culture. Action members gained
more weight and had higher BG levels at the end of the study, suggesting that less structured and more culturally-grounded interventions may be more relevant and successful (86). More recently,
a prevention study in 3,135 participants in 36 Indigenous communities in the United States showed baseline psychosocial characteristics of family support and psychological distress predicted
favourable baseline weight and weight change post-intervention,
while coping skills and trauma exposure did not (87).
In light of the disproportionate burden of diabetes, appropriate population level prevention approaches are critical investments. Nevertheless, it remains unclear whether increased
knowledge and awareness, or increased community physical
activity resources ﬁll a gap created by structural barriers from
social inequities and colonization. Prevention should be critically
informed by the social contexts that shape the health of Indigenous peoples, as well as resourced to ensure effectiveness and
sustainability. For example, the United States-based Traditional Foods
Project aimed to increase access to traditional foods, physical activity and social support (88). Indigenous communities across the
country applied their traditional ecological knowledge, speciﬁc to
the history and culture of their tribe, to protect their communities’ land, languages, culture, memory and traditional food practices. Sharing and documenting food sovereignty was a priority. A
collection of stories told by tribes about their traditional foods
systems was published on the Native Diabetes Wellness Program
website. Underpinning the stories are long-sighted lessons for
sustainability, embedded in cultural signiﬁcance and emotional
attachment, and inspired by agency (i.e. capacity of acting or of
exerting power), self-determination, and hope, for the health of the
people (89).
Type 2 diabetes in Indigenous youth is the fastest growing pediatric chronic disease worldwide (16), with childhood obesity as the
immediate determinant. The latest Cochrane review of prevention efforts with respect to childhood obesity indicated the following to be promising policies and strategies: school curriculum that
includes healthy eating, physical activity and positive body image;
increased sessions for physical activity and the development of fundamental movement skills throughout the school week; improvements in nutritional quality of the food supply in schools;
environments and cultural practices that support healthy eating and
physical activity throughout the day for children; teacher/staff
support to implement health promotion strategies and activities (e.g.
professional development, capacity-building activities); and parent
support and home activities that encourage children to be more
active, eat more nutritious foods, and spend less time in screenbased activities (90). While many of these measures have been
applied in the Indigenous context, studies have been small, designs
have been disparate and the degree of engagement with the
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community has been variable (91). Two prime examples in Canada
were carried out in Kahnawake and Sandy Lake, where broad
community-based participatory research projects were conducted (67,92). Although unpublished, “Drop the Pop” campaigns
have taken hold in various communities. Similarly, the Traditional
Foods Project’s partners offered insight to the Bureau of Indian Education in the United States, as they developed their School Health
and Wellness Policy supporting the provision for “healthy traditional and cultural foods”. Tribal schools also are providing hands-on
learning activities about growing healthy foods. Sustainability of
these activities is strengthened by local and national efforts, including the “Farm to School” initiative (93).
In the United States, Zuni First Nations children who received
an educational component targeting decreased consumption of
sugared beverages, knowledge of diabetes risk factors, and access
to a youth-oriented ﬁtness centre demonstrated signiﬁcantly
decreased insulin resistance (94). These types of interventions aimed
at decreasing childhood obesity, as well as efforts to promote
breastfeeding in the ﬁrst year of life (95), may help to reduce the
risk for diabetes in Indigenous youth.
Finally, pregnancy provides an optimal window of opportunity
for intervention to reduce long-term risk for both mothers and offspring. Strategies aimed at the prevention of pre-gravid obesity prior
to ﬁrst conception or subsequent pregnancy may be important tools
to decrease the incidence of GDM (96) and type 2 diabetes in pregnancy, thereby potentially decreasing the incidence of diabetes in
subsequent generations of Indigenous peoples (39).

Management
Similar to prevention strategies, management of diabetes with
Indigenous peoples should incorporate the social and cultural contexts of the community from which the person originates, while
also adhering to current clinical practice guidelines (66). One pilot
study with a wait-list control group in Native Hawaiians showed
that culturally adapted diabetes self-management education building on culturally relevant knowledge and activities (i.e. groupbased educational format to facilitate social support, convenient
community location, delivered by local community members in the
local language, incorporation of local images/food/common physical activities/local people to increase relevance) for 3 months
improved A1C, diabetes understanding and diabetes selfmanagement (97,98). In a qualitative study in rural Australia, participants reported both negative inﬂuences (i.e. poor access to
culturally appropriate health services, dislocation from cultural
support systems, exposure to racism, poor communication with
health-care professionals and economic hardship) and positive inﬂuences (i.e. cultural and traditional knowledge) that affected their
health and well-being (99). Participants said that while they often
felt overwhelmed and confused by the burden of chronic illness,
they drew strength from being part of an Indigenous community,
having regular and ongoing access to primary health care, and being
well-connected to a supportive family network. Within this context,
elders played an important role in increasing people’s awareness
of the impact of chronic illness on people and communities (99).
Another qualitative study conducted with Canadian urban First
Nations suggested they and their caregivers struggled with balancing two worlds, accessing care, and dealing with diabetes from
cultural and emotional perspectives (100). A recent study of healthcare experiences among Indigenous people with type 2 diabetes
highlights the perpetuation of inequalities in care from a sample
drawn from 5 Indigenous communities in 3 Canadian provinces
(101). While service providers were identiﬁed as capable of mitigating potential for harm through engaging with patients’ social
worlds, a corresponding analysis of physician experiences of
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providing care to Indigenous peoples with type 2 diabetes highlights structural barriers undermining capacity to shift clinical relationships (102). A recent analysis of a well-established program in
Northern Québec showed that Indigenous peoples with diabetes
had frequent contacts with the system, but gaps in the management of complications (103). Finally, a recent systematic review
found that multiple system-level approaches are required in the
delivery of health-care for diabetic foot disease in Indigenous peoples
(104).
While most diabetes education programs work most effectively
when delivered by interprofessional teams, in Indigenous communities, where access to physicians and other critical allied health
professionals is often limited, strategies to improve care should
focus on building capacity of existing health-care providers (e.g. community health-care providers, nurses to implement clinical practice guidelines) (26,105–107). A diabetes/chronic disease
management program in a Hawaiian/Samoan Indigenous population successfully incorporated self-management and patient education to address nutrition and exercise, utilizing community health
workers in the application of clinical practice guidelines. The study
demonstrated a signiﬁcant improvement in A1C levels and patient
knowledge of reducing consumption of unhealthy foods (108). Maori
and Paciﬁc Islander adults with type 2 diabetes and CKD received
community care provided by local health-care assistants to manage
hypertension and demonstrated a reduction in systolic blood pressure (BP) and in 24-hour urine protein, and a greater number of
prescribed antihypertensives; left ventricular mass and left atrial
volume progressed in the usual care group, but not in the intervention group (109).
Regarding cost-effectiveness, a systematic review of primary care
initiatives in Indigenous adult populations in Canada, Australia, New
Zealand and the United States examined increased funding, systemlevel initiatives and single service components, concluding that the
literature in this area was insuﬃcient to make recommendations
(110). Of 2,714 publications, only 13 met the authors’ inclusion criteria (interventions aimed at improving the health system, clinic
system or service level), and only 6 showed improvements in surrogate outcomes. The review highlighted the general reliance on
intermediate health outcomes and observational studies, and
stressed the need for larger, more rigorous studies with more robust
outcomes of interest (i.e. hospitalizations, mortality) to support policy
and practice recommendations (110).
Multifaceted clinical organizational and team-based interventions that have suggested beneﬁt include: diabetes registries, recall
systems, care plans and training for community health workers, and
outreach services. Despite the effectiveness of multifaceted interventions, key elements are unclear (111–113) and the economic
effectiveness is undetermined (114). Two newer Australian studies
show that cycles of quality improvement that focus on organizational systems improve processes of care in pregnant women (115),
as well as in-care processes and some surrogate outcomes in type 2
diabetes (116). Quality improvement processes with communitydriven initiatives have demonstrated improvements in A1C testing
from 41% to 72%, with an increase in the proportion of people at
target A1C (<7.0%) from 19% to 28% (113). In Canada, provincial and
federal government-led quality improvement projects have demonstrated improvements in type 2 diabetes outcomes in nonIndigenous settings (117–119). Indigenous-speciﬁc project funding
is needed to examine the impact of community-driven quality
improvement initiatives that are rooted in a cultural lens and prioritize community needs, resources and policies. Finally, management of diabetes in women in the child-bearing years should focus
on the identiﬁcation and optimal treatment of pre-existing (undiagnosed) diabetes as it is commonly missed and has been associated with poor outcomes, including an increased risk for stillbirth
(30,120).

E4E VIGNETTE:
Dorothy is a 55-year-old female from a reserve adjacent to your rural practice. She has attended your clinic over the years for her general health needs
and, most recently, for hypertension. She has booked to see you because she
is concerned she has diabetes. Dorothy has a strong family history of diabetes
and mentions that a close friend was recently quite ill and diagnosed as well.
Dorothy has symptoms of diabetes, so you send her for bloodwork, conﬁrming the diagnosis.
You call her back to the clinic to inform Dorothy of this diagnosis and the
need for her to begin self-monitoring of her blood glucose in order to determine appropriate treatment. As expected, she is upset about the news but
quickly settles, so you begin to provide your usual brief overview of diabetes, self-monitoring approach, and management tips. You summarize by
encouraging her to eat well and exercise. She agrees to your offer of a referral for more diabetes education. You provide a prescription for a glucose meter
and ask her to book an appointment with you in a few weeks.
Nine months later, Dorothy returns for a reﬁll of her antihypertensive medications and to re-engage about the diagnosis of diabetes. You realize she did
not follow up from her last visit, which is quite similar to your other Indigenous patients. You inquire, and Dorothy reveals that she was so upset and
overwhelmed with the delivery of the diabetes diagnosis and your subsequent approach during the last visit, that she went into denial. You are surprised because you felt that the appointment went well and that your
summary and plan were clear and concise.
For moving forward at this critical moment within the clinical interaction, aspects
of the care framework are highlighted:
Dorothy indicated that she was upset and overwhelmed by you during the
last visit. Pertinent to this discord, the care framework suggests that healthcare providers “Become aware of and explore moments of discord, paying
particular attention to patient resistance, hesitation and withdrawal, which
possibly arise from tensions in historical relationships.” You do so by asking
about what upset and overwhelmed her about your approach. She hesitates but eventually explains that she feels as though you do not always care
about her concerns, that you see her as taking up your precious time. She
also adds that when you recommended she eat more vegetables, like carrots,
it made her remember an experience in residential school, where a residential school worker once locked her in a cell in which all she had to eat for
three days was a single carrot. She says that when she had tried to speak up,
she felt you spoke over her, so was unable to communicate her anxieties. The
practice tips indicated above and E4E culture-based strategies in the table offer
guidance for an enhanced health-care provider response.
Because you acknowledged your role causing Dorothy to withdraw from the
interaction, Dorothy seems more at ease and states she is ready to focus on
addressing her diabetes. The care framework suggests that health-care providers explore social contexts that may inﬂuence diabetes, and so you enquire
about social resource limitations in her life and adverse life experiences that
may be factors. She asks why, and then explains that she is her grandchildren’s primary caregiver, depended on by many people but without anyone
to turn to for her own support. She also speaks about her fear of losing her
job due to a hostile work environment in which even taking time off to visit
the doctor is diﬃcult. You share that those factors cause stress and are known
in the research to diminish her resilience and often become barriers to health.
The care framework recommends that acknowledging the impacts of these
social factors and identifying patient priorities are important steps at this phase.
You do so, naming concepts of effort-reward imbalance (123) and lateral violence (124). These resonate with her, and she asks for tips to address these
in her life, to work on together with her diabetes.

Educating for Equity (E4E) Care Framework
Much of the above literature indicates that the context of traditions, language and culture could play an important role in the
care physicians provide, since usual approaches have had limited
effect. Emerging evidence from an international research team, Educating for Equity (121), indicates that diabetes management should
more directly focus on social and cultural aspects speciﬁc to Indigenous populations. The E4E framework guides physicians in addressing social and cultural domains in their clinical interactions with
patients. Core directives guide providers to: ensure reciprocal relationships, recognize the diversity of patients, provide care speciﬁc
to each patient’s needs, support them in developing capacity for
addressing social determinants of health, and respect patient
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Table 1
Educating for Equity (E4E) Clinical Strategies
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associations between cultural contexts and social inequities that
frame diabetes within Indigenous populations.

E4E
Strategies for addressing social barriers to improve diabetes outcomes:
Social & economic resource disparities
• Screen for and explore resource limitations that inﬂuence diabetes onset
and management
• Acknowledge with the patient the impact of resource limitations on
diabetes onset and management
• Support access to key proximal health determinants
• Assess diabetes knowledge and health literacy
Accumulation of adverse life experiences
• Acknowledge with the patient connections between adverse life
experiences and their capacity for diabetes management
• Explore patient perspectives on personal adverse experiences in the
context of diabetes in order to address their own priorities
Colonization, inequity and health care
• Critically reﬂect on one’s own stereotypes, assumptions and biases
• Identify and explore moments of discord, paying particular attention to
patient resistance, hesitation and withdrawal
• Negotiate an agreeable power balance
• Refrain from an authoritarian approach that relies on language rooted in
oppression and racism
Educating for Equity
Strategies for facilitating outcomes using a cultural approach:
Culture is therapeutic
• Strive for cultural congruency of management recommendations
• Explore patient preferences and support choices for accessing cultural
resources
• Engage with the community to learn of local beliefs and practices, and
healing resources
Culture informs relationships
• Reﬂect on professional distance and objectivity and, in the spirit of
reciprocity, consider sharing about yourself to build trust
• Adjust your pace when exploring the patient’s world
• Connect and work to foster positive relationships at the individual, family
and community levels
Culture frames knowledge
• Build a shared understanding of diabetes that integrates and
contextualizes biomedical, social, political and cultural explanatory
frameworks
• Use language appropriate for the patient’s educational and cultural
background; consider metaphors within a narrative approach
• Critically reﬂect on your own concepts of health and diabetes care and
potential assumptions of Indigenous perspectives

Social Barriers to Desired Diabetes Outcomes
Understanding social factors that inﬂuence diabetes of Indigenous populations assists health-care providers in providing care
that: 1) addresses barriers to desired diabetes outcomes; 2) better
achieves management/therapeutic goals; and 3) fosters selfeﬃcacy and health with patients.
Social and economic resource disparities
Material deprivation within the social environment directly
impacts diabetes. Relationships between resource limitations, socioeconomic status, and the social environment directly impact diabetes through material deprivation. Indirectly, psychosocial pathways,
such as stress, depression, anxiety and loss of control, further undermine health outcomes. This requires health-care providers to recognize socioeconomic disadvantage as a normalized state for many
Indigenous peoples, limiting choices, increasing levels of stress, and
diminishing capacity for self-care and lifestyle change. Attention for
limited resources among families is key to recognizing the contexts in which self-care occurs. Limited budgets for food and ﬁnancial sharing result in the diversion of resources, making family an
important source of support as well as a key stressor.
Accumulation of adverse life experiences
Persistent and recurring experiences of adversity accumulate,
inﬂuencing wellness and health. These diminish resilience and
capacity to cope with disease. Health-care providers should keep
in mind that adversity and support are complex and often ambiguous. The impact of residential schools not only persists among traumatized individuals, but the system continues to adversely inﬂuence
health behaviours that impact others.
Colonization, inequity and health care

priorities. These are embedded within a set of principles that recognize colonization as the predominant cause of health inequities
for Indigenous peoples, health care equity as about providing appropriate resources according to need, and empowerment focused on
building capacity with patients to address social drivers of disease.
Within the framework, social factors (e.g. poverty, discrimination)
are positioned as patient barriers to improved diabetes outcomes,
while cultural factors facilitate improved clinical relationships and
patient capacity. The framework, therefore, provides a lens to understand, identify and apply opportunities for augmenting patient capacity for change. As authors, we emphasize the relevance of this
framework and, therefore, provide a synopsis and clinical vignette
within this chapter in order to aid clinicians to explore its possibilities for clinical practice. Readers are invited to access E4E publications for more in-depth information around the evidence and
consultation process supporting the framework (Table 1).
Improving diabetes outcomes for Indigenous peoples with diabetes includes the need for organizational enhancements and teambased approaches, but is limited by the reality of health-care human
resources in many Indigenous communities. Health-care personnel gaps appear to be ﬁlled by expanding the roles of existing frontline staff. While prevention strategies must consider cultural
elements and the inﬂuence of inequities on diabetes outcomes, so
too must clinical service. The following section provides a description of an approach to care that integrates key aspects of the complex

Given the context of historical relationships, social exclusion and
trauma experienced by Indigenous persons, clinical approaches that
establish physician authority, expertise, status and professional distance can negatively impact physician-patient relationships. Healthcare providers should recognize unequal treatment as a reality in
Canada’s health system. This plays out for Indigenous peoples in
heightened awareness and reaction when power and authority are
expressed in the physician-patient relationship.

Facilitating Outcomes Using a Cultural Approach
Viewing culture as a protective mechanism involves moving
beyond envisioning Indigenous peoples’ experience of health and
illness from the patient’s cultural lens alone, in order to understand
and support a patient’s own preferences and connections to cultural resources.
Culture is therapeutic
As health is positively correlated with a sense of security in cultural identity, accessing cultural knowledge and traditions means
that culture is protective for many Indigenous peoples. While Indigenous peoples vary in how they connect with traditional worldviews,
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traditional medicine and ceremony are widely desired for accessing and re-connecting to culture in conjunction with Western
medicine. Many Indigenous people do not talk about traditional
medicines or practices with health-care providers, possibly due to
incongruence between these knowledge systems, as well as persistent mistrust and fear of reprisal from health-care providers.
Culture informs relationships
Cultural perspectives inform how patients experience diabetes
and engage with health care. Patient resistance may reﬂect the need
for health-care providers to focus on relationship-building strategies. Patients and health-care providers have a mutual interest in
getting to know one another better. Health-care providers who pay
attention to issues of process and pace can help patients meet their
desire to be treated with respect and without judgment; it can also
allow health-care providers to move toward safer and more inviting environments that foster sharing. An Indigenous person’s experiences of diabetes and its care are also embedded in connectedness
to others, particularly family dynamics and community supports
and structures, of which patient-provider relationships and
interprofessional health-care teams are a part.

notions of authentic inclusion grounded in Indigenous cultural
approaches, moving providers toward vital relational and culturallyinformed aspects of care that enable the facilitation of improved
diabetes outcomes.
The E4E framework provides knowledge and recommendations for use as a motivational interviewing (130) approach within
the clinical interaction that unpacks the described complex concepts. This approach aims to leverage patient motivation for health
promoting behaviour change, among other things by engaging
“open-ended questions, reﬂective listening, and support for patient
autonomy and self-eﬃcacy” (130) to overcome ambivalence, resistance and avoidance around disease management. As described in
the E4E vignette, patient engagement is facilitated by screening for
resource limitations inﬂuencing diabetes onset, as well as exploring with patients their perspectives on adversities that undermine one’s capacity to manage diabetes. Notably, trauma informed
relational work (131) that seeks to address power imbalance,
authoritarian approaches and a history of mistrust is the critical ﬁrst
step that enables patient engagement.

RECOMMENDATIONS
Culture frames knowledge
Through contextualization and exchange between health-care
providers and patients, greater attention can be paid to reaching
mutual understanding. Failing to elicit and address the patient’s social
and cultural contextual factors silences patient perspective and eliminates opportunity to ground clinical management approaches within
a patient-centred approach, potentially exacerbating negative
outcomes. Limitations of diabetes and general health literacy
stemming from inadequate access to education may hinder the
Indigenous person’s abilities to engage with health and diabetes
management recommendations. Conversely, placing diabetes care
knowledge within the cultural, social and political landscape of Indigenous peoples can facilitate patient engagement with accessing diabetes knowledge. Effective communication for achieving knowledge
exchange and patient education integrates intercultural communication strategies.
It is not acceptable to presume that Indigenous people are uninterested in the physiology of diabetes when, in reality, they report
wanting to understand what causes diabetes and how to manage
the illness. Health-care providers need to recognize stressors that
adversely impact learning, draw on sources of health information
actually available to patients (in professional, popular and folk
realms) (122), mitigate resistance to health information due to
health-care provider–patient relationship discord, and foster modes
of knowledge transmission appropriate for the social and cultural
context.

Key Concepts for Application of the E4E Care Framework
Patient-centred care (125), cultural competency and cultural
safety (126) appear to be critical for quality care with Indigenous
peoples, but are also broad concepts that require interpretation. The
E4E framework posits that improving health outcomes for Indigenous peoples involves addressing historical and contextual factors
in which disease and illness occur, while healing distrust in the Canadian health-care system. This moves beyond merely deﬁning cultural competency as a list of patient beliefs and behaviours for
clinicians, toward structural competency (127) that requires critical consciousness of social factors driving disease and wellness. It
also highlights the fundamental role of anti-racism in the equitable delivery of health care (128,129). On top of these are layered

1. Management of prediabetes and diabetes in Indigenous populations should
follow the same clinical practice guidelines as those for the general population with respect for, and sensitivity to, particular social, historical, economic, cultural and geographic issues as they relate to diabetes care and
education [Grade D, Consensus].
2. Starting in early childhood, Indigenous individuals should be evaluated
for modiﬁable risk factors of diabetes (e.g. obesity, inactivity, unhealthy
diet), prediabetes or metabolic syndrome [Grade D, Consensus] (see Type
2 Diabetes in Children and Adolescents chapter, p. S247).
3. Screening for diabetes in Indigenous populations should follow guidelines for high-risk populations (i.e. younger, including children, and at more
frequent intervals depending on presence of additional risk factors)
[Grade D, Consensus] (see Screening for Diabetes in Adults chapter, p. S16;
Type 2 Diabetes in Children and Adolescents chapter, p. S247.
4. To promote access to screening for remote Indigenous populations, access
to standard laboratory testing is recommended; in its absence, point of
care testing for A1C may be considered where testing is associated with
a quality control program; and interpretation and follow-up expertise is
available [Grade D, Consensus].
5. Retinal photography screening programs may be used in Indigenous communities living in remote areas to promote access to screening [Grade B,
Level 2 (76)] (see Retinopathy chapter, p. S210).
6. Attainment of a healthy body weight prior to conception should be promoted among Indigenous women to reduce their risk for GDM [Grade D,
Consensus]. Nutrition counseling should be provided on healthy eating
and prevention of excessive weight gain in early pregnancy, ideally before
15 weeks of gestation, to reduce the risk of GDM [Grade D, Consensus]
(see Diabetes and Pregnancy chapter, p. S255).
7. Indigenous women identiﬁed as being at risk for type 2 diabetes who are
planning a pregnancy should:
a. Be screened for diabetes using FPG and/or A1C [Grade D, Consensus] (see Screening for Diabetes in Adults chapter, p. S16).
b. If identiﬁed as having diabetes, receive preconception counseling
that includes optimal diabetes management, including nutrition
and physical activity advice, preferably in consultation with an
interprofessional pregnancy team to optimize maternal and neonatal outcomes [Grade D, Consensus] (see Diabetes and Pregnancy
chapter, p. S255).
8. Pregnant Indigenous women identiﬁed as being at risk for type 2
diabetes should:
a. Be offered screening with an A1C test at the ﬁrst antenatal visit, if
not screened preconception [Grade D, Consensus] (see Diabetes and
Pregnancy chapter, p. S255].
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9. Pregnant Indigenous women with diabetes should:
a. Receive management following the same clinical practice guidelines as those for the general population to improve pregnancy outcomes [Grade D, Consensus].
10. Postpartum:
a. Indigenous women with pre-existing diabetes or GDM should be
encouraged to breastfeed immediately to reduce the risk of neonatal hypoglycemia [Grade D, Consensus] (see Diabetes and Pregnancy chapter, p. S255).
b. The infant of a pregnant Indigenous woman with diabetes should
receive close monitoring for neonatal hypoglycemia with capillary
blood glucose monitoring for up to 36 hours [Grade D, Consensus].
c. Indigenous women with GDM should be screened with a 75 g OGTT
between 6 weeks and 6 months postpartum to detect prediabetes
and diabetes [Grade D, Consensus] (see Diabetes and Pregnancy
chapter, p. S255)] and regularly thereafter according to recommendations in Screening for Diabetes in Adults chapter, p. S16].
11. Indigenous communities should be supported in initiating and maintaining culturally appropriate primary prevention programs for children and adults to assess and mitigate risk factors such as:
a. Geographic and cultural barriers [Grade D, Consensus]
b. Food insecurity [Grade D, Consensus]
c. Psychological stress [Grade D, Consensus]
d. Insuﬃcient infrastructure [Grade D, Consensus]
e. Settings that are not conducive to physical activity [Grade D,
Consensus]
Abbreviations:
A1C, glycated hemoglobin; ADI, Aboriginal Diabetes Initiative; BG, blood
glucose; BP, blood pressure; CV, cardiovascular; CKD, chronic kidney
disease; ESRD, end stage renal disease; GDM, gestational diabetes; IFG,
impaired fasting glucose; IGT, impaired glucose tolerance; PCOS, polycystic ovary syndrome; POC, point of care.

Other Relevant Guidelines
Screening for Diabetes in Adults, p. S16
Reducing the Risk of Developing Diabetes, p. S20
Organization of Diabetes Care, p. S27
Monitoring Glycemic Control, p. S47
Weight Management in Diabetes, p. S124
Cardiovascular Protection in People with Diabetes, p. S162
Treatment of Hypertension, p. S186
Chronic Kidney Disease in Diabetes, p. S201
Retinopathy, p. S210
Foot Care, p. S222
Type 2 Diabetes in Children and Adolescents, p. S247
Diabetes and Pregnancy, p. S255

Related Websites
First Nation, Inuit and Aboriginal Health. http://www
.hc-sc.gc.ca/fniah-spnia/diseases-maladies/diabete/index-eng
.php. Accessed March 21, 2017.
National Aboriginal Diabetes Association. http://www.nada.ca.
Accessed March 21, 2017.
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