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Abstract

The prevalence of gestational diabetes mellitus (GDM) is three times higher among Indigenous
women than non-Indigenous women in Canada. While culturally appropriate programs exist to
promote healthy pregnancies, they are often designed for rural contexts where traditional foods
and activities are more readily accessible. Considering the steady migration of Indigenous
populations to urban centers, it is vital to assess the availability and clinical support regarding
traditional foods within urban healthcare systems. This necessitates an evaluation of the care
provided by healthcare professionals to ensure it meets the unique needs of urban Indigenous
women. To explore the experiences of urban Indigenous women with prenatal programs and
healthcare, a multi-method and Community-Based Participatory Research (CBPR) approach was
utilized. The research team conducted focus groups and in-depth interviews and analyzed the data
using Classical Grounded Theory, revealing six themes from the focus groups and two additional
themes from the interviews. These themes highlighted the vital importance of traditional foods
during pregnancy, the challenges of accessing them in urban settings, and a significant inability
among healthcare providers to offer culturally appropriate care or recommendations. This finding
pointed to a critical lack of foundational knowledge on the topic, which led to the initiation of a
second study to develop a valid and reliable Indigenous Traditional Foods Knowledge
Questionnaire. Guided by an advisory board of Indigenous knowledge keepers from across Canada,
a modified eight-step psychometric approach was used to develop the survey instrument. The
advisory board established the definitions for traditional foods and related knowledge, and the
research team developed questionnaire items using academic and grey literature, including

Indigenous traditional food guides, Indigenous organizations websites, and organizational reports



and books. Five registered dietitians evaluated the first draft for content validity, and ten healthcare
practitioners assessed its face validity. While the psychometric evaluation of the questionnaire
remains to be completed, this solution-focused project will provide a reliable instrument to identify

specific knowledge gaps and improve healthcare professionals’ knowledge of traditional foods.
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Chapter I: Introduction

Indigenous peoples in Canada have long faced discrimination and suboptimal care within the
healthcare system (Schultz et al., 2021). This history has eroded trust, and the system continues to
fall short of providing culturally appropriate care, which is a shortcoming reflected in the fact that
students often graduate from postsecondary health professional degree programs feeling
unprepared to deliver it (Knoblock-Hahn et al., 2010; Hack et al., 2015; McArthur et al., 2011).
These shortcomings are especially consequential for health conditions that disproportionately

affect Indigenous peoples, among them gestational diabetes mellitus.

Gestational diabetes mellitus (GDM) is a form of glucose intolerance that first appears during
pregnancy. Its prevalence has been rising steadily, increasing in Canada from 4.1% of cases in
2005 to 10.4% in 2019, and in Manitoba from 1.3% in 1981 to 8.6% in 2019 (Nelson et al., 2024).
The burden is considerably higher among Indigenous women, with reported rates ranging from
8% to 18% (First Nations Centre, 2009). This disparity warrants attention, as GDM can lead to a
range of complications for both mother and child and is associated with an increased risk of

developing type 2 diabetes later in life (Diaz-Santana et al., 2022; Stewart and Malhotra, 2015).

Culturally competent care has the potential to improve patient satisfaction, trust, and health
outcomes (Castro and Ruiz, 2009; Ohana and Mash, 2015; Paez et al., 2009; Tajeu et al., 2015).
Cultural competency is defined as the integration of knowledge, policies, behaviors, and attitudes
within a system to support effective cross-cultural practice (Hickson, 2022). For Indigenous
peoples, however, trust in the healthcare system has been damaged by the legacies of colonization,
nutrition experiments, and Indian hospitals (Schultz et al., 2021). This is compounded by gaps in

training, as students in fields such as dietetics often report feeling unprepared upon graduation to
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provide culturally appropriate care (Knoblock-Hahn et al., 2010; Hack et al., 2015; McArthur et
al., 2011). Although Canadian dietetic programs have begun incorporating cultural safety training,
this work remains uneven and constrained by systemic barriers (Dias et al., 2026). One aspect of
culturally competent care is the ability of healthcare providers to offer guidance and suggestions
regarding Indigenous traditional foods. For dietitians specifically, this is an explicit competency
within the Integrated Competencies for Dietetic Education and Practice (Eisenbraun, 2020),
though the relevance of traditional foods knowledge extends to other providers involved in

nutrition-related care.

The urgency of addressing this issue has grown alongside Canada's rising Indigenous population,
which reached 1.8 million people in 2021, 5% of the country's total population, and 18.1% within
Manitoba. The urban Indigenous population in particular grew by 12.5% between 2016 and 2021
(Canada’s Indigenous Population - Statistics Canada, n.d.). This growth, combined with increasing
urbanization, introduces new challenges to the accessibility and consumption of Indigenous
traditional foods (Graham et al., 2023; Skinner et al., 2016) and to the care provided in relation to

them.

Indigenous traditional foods are defined as edible resources consumed by Indigenous peoples prior
to European contact (Where To Buy Indigenous Traditional Food in Winnipeg, n.d.). These foods
offer numerous benefits: they are rich in a variety of nutrients, hold deep cultural value, contribute
to social benefits such as improved food security, and support better health outcomes (Kuhnlein et
al., 2001; Miltenburg et al., 2022; Skinner et al., 2016). They have also been shown to help prevent
and manage chronic diseases such as diabetes (Sarkar et al., 2020). However, access to these foods
faces many challenges, such as climate change, transportation barriers, equipment costs, and

governmental policies (Batal et al., 2021).
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Despite the clear importance of traditional foods, healthcare providers may not be equipped with
the knowledge needed to support Indigenous patients in safely consuming these foods as part of a
healthy and nutritious diet across different life stages and disease states. This observation emerged
directly from the first project of this thesis, a study exploring the experiences of urban Indigenous
women enrolled in the Canada Prenatal Nutrition Program (CPNP) with the care they received. As
discussed in Chapter IV, participants indicated that care relating to Indigenous traditional foods
was often missing or inadequate, raising the question of whether healthcare providers themselves

possess the knowledge required to offer such care.

Currently, this question cannot be answered because no valid and reliable tool currently exists to
assess healthcare providers' knowledge of Indigenous traditional foods in Canada. A search of the
literature conducted with the assistance of a research librarian identified no such instrument.
Without a validated tool, it is not possible to determine whether providers are equipped to deliver
culturally appropriate care in this area, or to identify where education and training efforts should
be directed. These findings motivated the second project of this thesis, which focused on the
development of a valid and reliable Indigenous Traditional Foods Knowledge Questionnaire

(ITFKQ).

Together, these two projects form a single line of inquiry. The first explores the experiences and
perspectives of urban Indigenous women receiving care, while the second responds to a gap that
emerged from those experiences by developing a tool to assess provider knowledge. In doing so,
this thesis aims to contribute toward more culturally appropriate care for Indigenous peoples in
Canada — care that has the potential to improve patient satisfaction, strengthen trust in the

healthcare system, and, over the longer term, support better health outcomes for Indigenous
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patients, including those affected by GDM (Castro and Ruiz, 2009; Nikitara et al., 2025; Ohana

and Mash, 2015; Paez et al., 2009; Tajeu et al., 2015; Thom and Tirado, 2006).
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Chapter II: Literature Review

While considerable research has examined culturally appropriate approaches to the prevention and
management of type 2 diabetes, comparatively less attention has been devoted to gestational
diabetes mellitus (GDM). GDM is defined as glucose intolerance resulting in hyperglycemia that
first presents during pregnancy (Mussa et al., 2021). The prevalence of GDM has increased
substantially in Canada over recent decades, rising from 41.2 cases per 1,000 deliveries in 2005 to
104.3 cases per 1,000 deliveries in 2019 (Nelson et al., 2024). In Manitoba specifically, prevalence
increased from 1.3% to 8.6% between 1981 and 2019 (Nelson et al., 2024). Of particular concern,
Indigenous women in Canada experience approximately threefold higher rates of GDM compared
to non-Indigenous women (First Nations Centre, 2009), representing a significant and growing
public health challenge that demands more comprehensive and culturally responsive approaches
to prevention and management. GDM poses meaningful risks to the health of both mother and
child. For mothers, it is associated with a higher likelihood of hypertension, preeclampsia, and
complications during operative delivery, as well as a greater risk of developing type 2 diabetes in
the years following pregnancy (Diaz-Santana et al., 2022). The effects on the child can begin at
birth, where GDM has been linked to macrosomia, birth trauma, hypoglycemia,
hyperbilirubinemia, hypocalcemia, erythremia, and difficulties with feeding (Al Ghadeer et al.,
2024; Stewart and Malhotra, 2015). These risks do not necessarily resolve in infancy. Children
born to mothers with GDM are also more prone to longer-term metabolic and cardiovascular
problems, including obesity, greater adiposity, hypertension, insulin resistance, and type 2 diabetes
(Bianco and Josefson, 2019). The adverse outcomes associated with GDM tend to weigh more

heavily on Indigenous populations. Macrosomia, preterm delivery, and neonatal mortality all occur
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at disproportionately higher rates among Indigenous individuals than among any other racial or
ethnic group in Canada (Rodrigues et al., 2000; Sheppard et al., 2017). The burden also extends
across pregnancies and over time. Nearly half of Indigenous individuals diagnosed with GDM in
one pregnancy go on to be diagnosed again in subsequent pregnancies (Aljohani et al., 2008; Harris
etal., 1997), and as many as 70% of those diagnosed during their first pregnancy will later develop
type 2 diabetes, compared with roughly 40% of their non-Indigenous counterparts (Berger H et al.,
2002). Indigenous individuals with GDM are also more likely to experience high blood pressure

during pregnancy (Dyck et al., 2002).

The impact of GDM and diabetes extends beyond the health of individual patients. Diabetes also
places a substantial financial burden on the healthcare system. One study projected approximately
2,156,000 new cases between 2011/12 and 2021/22, representing an estimated additional cost of
$15.3 billion over that ten-year period (Bilandzic and Rosella, 2017). A study conducted in
Manitoba found that individuals with diabetes-related complications were roughly half as likely to
participate in the labor force, placing a strain on both the workforce and the provincial economy

(Kraut et al., 2001).

Given this growing burden, attention has increasingly turned to how care is delivered, and in
particular to the role that culturally competent care may play in improving outcomes. Culturally
competent care has the potential to improve health outcomes, enhance patient satisfaction, and
strengthen trust in the healthcare system (Castro and Ruiz, 2009; Tajeu et al., 2015; Paez et al.,
2009; Ohana and Mash, 2015; Thom and Tirado, 2006). It is defined as the integration of
knowledge, behaviors, policies, and attitudes within a system to support effective cross-cultural
practice (Hickson, 2022). Trust, engagement, and access to healthcare among Indigenous peoples

have remained low, shaped by the historical and ongoing impacts of colonization, residential
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schools, and Indian hospitals. Experiences of experimental treatments and suboptimal care have,

over time, deeply eroded Indigenous peoples' trust in the healthcare system (Schultz et al., 2021).

A systematic review examining cultural competency training in diabetes care found that, in some
cases, providing such training to care providers led to improved patient outcomes. One study
included in that review reported that a pharmacist-led training program was associated with a
reduction in provider unpreparedness, which in turn corresponded to a decrease in HbAlc — from
6.9 to 6.7 among controlled patients overall, and from 8.0 to 7.65 among those whose diabetes was

poorly controlled (Nikitara et al., 2025).

In recognition of the essential need for culturally competent care, many healthcare professions in
Canada, including dietetics and nutrition, now require education and training in cultural safety,
particularly as it relates to Indigenous values and foods. The Integrated Competencies for Dietetic
Education and Practice (ICDEP) specify that registered dietitians (RDs) must demonstrate an
awareness of the role that Indigenous traditional and country foods play in dietary practices, an
understanding of how these foods are accessed and prepared, familiarity with Indigenous values
and ways of knowing related to health and wellness, and an awareness of the ongoing impact of
colonization, residential schools, intergenerational trauma, and systemic racism on Indigenous
peoples in Canada (Eisenbraun, 2020). The ICDEP further stipulates that RDs must practice in a
way that promotes cultural safety, enabling them to help all Canadians access culturally safe and
appropriate food and nutrition advice, care, and support (Eisenbraun, 2020). Offering guidance on
Indigenous traditional foods, as mandated by the ICDEP (2020), is a fundamental part of providing
culturally competent care to Indigenous peoples in Canada. Such care has been shown to improve
patient satisfaction and strengthen trust in the healthcare system (Govere and Govere, 2016;

Brunett and Shingles, 2018).
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Despite these requirements, gaps remain. Cultural competency training within dietetics education
in Canada is still limited, and students often graduate feeling unprepared to provide culturally
appropriate care to clients from diverse backgrounds (Knoblock-Hahn et al., 2010; Hack et al.,

2015; McArthur et al., 2011).

The Public Health Agency of Canada (PHAC) has developed a number of nutrition programs for
vulnerable populations across Canada. One of these is the Canada Prenatal Nutrition Program
(CPNP), which, as of 2026, has been merged with the Community Action Program for Children
(CAPC) to form the Community Action for Prenatal and Children Program (CAPCHP). The CPNP
includes gestational diabetes prevention education, reflecting the long-recognized health risks
associated with the condition. However, a review of the most recent program evaluation by the
PHAC reveals a similar gap. Although the agency reports high overall participant satisfaction with
the cultural respect shown by the program, key informants in the evaluation specifically noted that
CPNP resources need to be more “culturally and linguistically appropriate”, and pointed to the
unique challenges facing projects serving Indigenous participants (PHAC, 2021). The program's
current public materials reflect this concern. The listed CPNP components, which include nutrition
counselling, food coupons, food preparation training, and breastfeeding support, make no
reference to traditional or country foods, nor do they describe any resources tailored specifically

to urban Indigenous participants (PHAC, 2021).

This potential gap in culturally appropriate care relating to Indigenous traditional foods becomes
especially pressing in light of Canada's growing Indigenous population, and in particular the rapid
growth of Indigenous communities in urban areas, which makes addressing the issue all the more

urgent.
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As of 2021, the Indigenous population in Canada had reached 1.8 million people, accounting for
5.0% of the total population, up from 4.9% in 2016 (Canada’s Indigenous Population - Statistics
Canada, n.d.). Between 2016 and 2021, the Indigenous population grew by 9.4%, nearly double
the growth rate of the non-Indigenous population (5.3%) over the same period. Looking ahead,
population projections for First Nations, Métis, and Inuit peoples suggest that the Indigenous
population could reach between 2.5 and 3.2 million within the next two decades (Canada’s
Indigenous Population - Statistics Canada, n.d.). According to Statistics Canada, Indigenous
people were more likely to be living in urban areas in 2021 than in 2016, with the urban Indigenous
population growing by 12.5% over that five-year period. By 2021, more than 44% of Indigenous
people in Canada were living in large urban centers (Canada’s Indigenous Population - Statistics
Canada, n.d.). Manitoba was home to 237,190 Indigenous people in 2021, representing 18.1% of
the province's total population. The majority of this population, 60%, lived outside of rural areas,
with 41.6% residing in medium or large population centers (Canada’s Indigenous Population -

Statistics Canada, n.d.).

Indigenous people in urban areas encounter numerous barriers to accessing the healthcare they
need. These include difficulties communicating with health professionals, challenges with
medications, being dismissed by healthcare staff, long wait times, mistrust and avoidance of the

healthcare system, racial discrimination, poverty, and transportation issues (Graham et al., 2023).

Indigenous people living in urban areas of Canada also face a heightened risk of food insecurity.
Research has documented a dietary shift that often accompanies relocation to the city, a move
away from what some have described as "good food" toward a "city food" diet, characterized by
greater consumption of fast food, fruits, and vegetables, and a decline in traditional foods (Skinner

et al., 2016). The increase in fast food consumption has been attributed in part to the faster pace of
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urban life, where time to cook is limited and fast food is more readily available (Skinner et al.,
2016). Yet for many urban Indigenous people, accessing traditional foods is not straightforward
(Skinner et al., 2016). A number of barriers have been identified, including the distance from
reserves and a sense of disconnection from family who remain outside the city, the loss of skills
needed to harvest and prepare traditional foods, and the monetary culture of urban life, which can

also erode traditional food-sharing practices (Skinner et al., 2016).

Indigenous traditional foods occupy an important place in this picture. They can help alleviate the
impact of food insecurity while also supporting more culturally appropriate care for Indigenous

patients.

Indigenous traditional foods are generally defined as those consumed by Indigenous peoples in
Canada prior to European contact (Where To Buy Indigenous Traditional Food in Winnipeg, n.d.).
Their significance, however, extends well beyond nutrition, reaching into the cultural, spiritual,
and relational dimensions of Indigenous life. Importantly, it is not only the foods themselves that
hold meaning, but also the practices, knowledge, and relationships involved in how they are

harvested, prepared, and shared (Miltenburg et al., 2022).

From a nutritional standpoint, traditional foods offer considerable benefits. A research and
education intervention conducted with the Nuxalk Nation in British Columbia found that
increasing the consumption of traditional foods led to measurable improvements in vitamin A, iron,
and folic acid status, underscoring the nutritional richness of these food systems and their potential
to support public health (Kuhnlein et al., 2001). More broadly, traditional food systems have been
recognized as valuable resources for nutrition interventions among Indigenous peoples globally,
with evidence suggesting that approaches grounded in local and traditional foods are among the

most effective for improving health outcomes in Indigenous communities (Kuhnlein et al., 2006).
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The benefits of traditional foods to dietary quality are also well documented. First Nations
individuals who incorporate traditional foods into their diets score higher on both the Healthy
Eating Food Index-2019 (HEFI-2019) and the Canadian Healthy Eating Index 2007 (C-HEI 2007)
than those who do not, underscoring the central role these food systems play in supporting overall
diet quality (Sebai et al., 2024). Research among Syilx Okanagan adults in British Columbia
similarly found that those who consumed traditional foods had significantly higher intakes of
protein, omega-3 fatty acids, and dietary fiber, along with superior levels of micronutrients
including magnesium, manganese, phosphorus, potassium, zinc, and vitamins B, D, and E

(Blanchet et al., 2020).

Traditional foods have also been associated with the prevention and management of chronic
disease. Traditional plant-based foods are rich in bioactive compounds that contribute to the
prevention of noncommunicable chronic diseases, while also supporting cultural heritage and
ecological sustainability (Sarkar et al., 2020). In a study conducted with a First Nations community
in Ontario, a traditional foods dietary pattern was not associated with an increased risk of type 2
diabetes, in contrast to a processed foods pattern, suggesting that traditional foods may offer
protective benefits against the very conditions that disproportionately affect Indigenous

populations (Reeds et al., 2016).

The significance of traditional foods, however, cannot be captured by nutrition alone. A substantial
body of research underscores that traditional foods are foundational to holistic health, contributing
to physical, mental, emotional, and spiritual well-being (Kuhnlein and Chotiboriboon, 2022). This
holistic understanding of food and health reflects ways of knowing that differ from a purely
biomedical view of nutrition, and it is central to why traditional foods matter so deeply within

Indigenous communities.
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These multiple dimensions of value make access to traditional foods a pressing concern. The
availability of traditional foods is a critical determinant shaping all dimensions of food security
among Indigenous peoples in Canada. Research suggests that the primary driver behind declining
consumption of specific traditional items is their limited or inconsistent availability within
communities, and for Indigenous people living in cities, access to traditional foods in urban areas
is an added concern (Shafiee et al., 2022). This is compounded by the fact that a strong preference
for traditional foods persists among Indigenous adults in Canada, yet that preference is frequently
met with significant obstacles. First Nations participants have identified a complex range of
barriers, spanning broad structural forces such as climate change, industrial development, and
government regulation, as well as household-level constraints including lack of time, the absence
of an active hunter in the family, and insufficient resources for the equipment and transportation
that harvesting requires (Batal et al., 2021). In Canada more broadly, traditional foods remain
central to the diets of many First Nations communities, though food security challenges persist as
a result of environmental change, limited access to harvesting resources, and reduced time
available for harvesting activities (Schuster et al., 2011). These challenges are not unique to
Canada; traditional diets have been shown to play a crucial role in maintaining food security while
also preserving cultural heritage and environmental sustainability among Indigenous populations

globally (Sidiq et al., 2022).

Taken together, these dimensions explain why access to traditional foods is understood not simply
as a matter of nutrition but as a critical component of food security for First Nations — more
specifically, as cultural food security — reflecting both its nutritional contribution and its deeper

cultural and relational meaning (Sidiq et al., 2022; Schuster et al., 2011).
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Despite the clear nutritional, cultural, and relational importance of traditional foods, healthcare
providers may not be equipped with the knowledge needed to support Indigenous patients in this
area. As noted earlier, dietetics training in Canada often leaves providers feeling unprepared to
deliver culturally appropriate care, and preliminary work suggests that knowledge of Indigenous
traditional foods specifically may be lacking. If providers are to offer meaningful, culturally safe
guidance on traditional foods, they must first possess a foundational understanding of these foods

themselves. This raises an important question: how can such knowledge be measured?

Survey research is a widely used method for efficiently gathering information from large
populations, though it is subject to several sources of bias, including sampling and measurement
error (Ponto, 2015). The development of a validated and reliable instrument that clearly defines
both the population and the construct of interest is an important strategy for mitigating these biases
(Ponto, 2015). Researchers face the challenge of designing an instrument that accurately captures

the construct it is intended to measure.

A construct is a theoretical concept, grounded in empirical observation, that cannot be measured
directly — examples include motivation, anxiety, and knowledge. Because constructs are not
directly observable, they must be measured indirectly through the development of indicators or
items, which allow researchers to move from the theoretical to the empirical and, once defined,
can be scaled collectively to represent the underlying construct (Axelson and Brinberg, 1992).
Nutrition knowledge, for instance, has been defined as a construct representing individuals'
cognitive processes related to information about food and nutrition (Axelson and Brinberg, 1992).
In contrast, researchers have not previously defined the construct of Indigenous traditional foods

knowledge within a psychometric framework.
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Within the nutrition field, questionnaires have been developed to assess knowledge across a range
of topics. One widely used instrument was developed by Parmenter and Wardle (1999) to measure
the nutrition knowledge of adults in the United Kingdom, accompanied by a companion paper
detailing key design considerations including item generation, the use of pilot studies and item
analysis, and assessments of validity and reliability (Parmenter and Wardle, 2000; Parmenter and
Wardle, 1999). Building on this foundation, Trakman et al. (2017) expanded these guidelines to
incorporate factor analysis and Item Response Theory, specifically Rasch analysis, and proposed
an eight-step methodology to guide the development of nutrition knowledge questionnaires

(Trakman et al., 2017).

To date, however, no validated instrument exists to assess knowledge of Indigenous traditional
foods. Given that the ICDEP mandates that registered dietitians demonstrate knowledge of
Indigenous traditional foods as a component of culturally safe practice, the absence of such a tool
represents a meaningful gap. Without a means of assessing this knowledge, it is not possible to
determine whether healthcare providers are equipped to deliver the culturally appropriate care that

policy requires, nor to identify where education and training efforts should be directed.

Research Questions

This thesis explores two interconnected questions that together form a single line of inquiry. The
first centers on the perspectives of community members, particularly those enrolled in the CPNP
in urban areas, and seeks to understand their experiences with the care they have received —
whether they would value culturally appropriate care, how they experienced care relating to
Indigenous traditional foods, and what gaps they perceived. It was through this first project that
the second took shape. In hearing that care relating to traditional foods was often missing or

inadequate, a further question emerged: are healthcare providers equipped with the knowledge
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needed to provide such care? The second project therefore turns to healthcare providers and
students in the field, assessing their knowledge of Indigenous traditional foods. This assessment
goes beyond the nutritional and health dimensions of these foods to take a more holistic approach,
examining whether providers are aware of the cultural significance, accessibility, and teachings
surrounding traditional foods, as well as the complex histories surrounding them. Such knowledge
is foundational to delivering culturally appropriate care, which in turn has the potential to improve
patient satisfaction, trust, and health outcomes, and over the longer term may contribute to better
management of conditions such as GDM among Indigenous patients.

The thesis is organized as follows. Chapter III describes the methods used to explore the
experiences of urban Indigenous women within the healthcare system, with particular attention to
Indigenous traditional foods. Chapter IV presents the findings of this exploration among women
participating in the CPNP, drawing on a multi-methods, community-based participatory approach.
Chapter V outlines the methodology for developing a valid and reliable Indigenous Traditional
Foods Knowledge Questionnaire, which extends existing questionnaire development frameworks
by incorporating a step centred on Indigenous governance and grounding the process in community
needs and knowledge. Chapter VI reports on the work completed to date on the questionnaire,
detailing how each step of the process was carried out and the current stage of development. Finally,
Chapter VII discusses the contributions of this work and the knowledge it adds to the field, serving

as the concluding chapter.
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Chapter III: A Community-Based Participatory Approach
to Developing a Culturally Appropriate Gestational
Diabetes Intervention for Urban Indigenous peoples in
Manitoba: a study protocol

Abstract

Background: Gestational diabetes mellitus (GDM) disproportionately affects Indigenous
populations in Canada, occurring at rates more than three times the national average. While
culturally appropriate prenatal programs exist, they are predominantly designed for rural and

reserve-based communities, leaving urban Indigenous individuals underserved.

Aim: This project employed a mixed methods design and Community-Based Participatory
Research (CBPR) approach to conduct formative work leading to the development of a culturally
appropriate GDM intervention emphasizing traditional country foods and lifestyle activities

available and accessible to urban Indigenous individuals at risk for GDM.

Method: The study used three complementary qualitative methods: focus group interviews, in-
depth interviews (IDIs), and stakeholder workshops. Six focus groups (up to six participants each),
twelve IDIs, and six stakeholder workshops (up to 20 participants each) were conducted across
Winnipeg and Brandon, Manitoba, with urban Indigenous Canada Prenatal Nutrition Program
participants and Indigenous health stakeholders. Data was analyzed using constant comparative

analysis with Atlas.ti software.

Summary: This protocol described formative work to inform the development of a culturally

appropriate GDM risk reduction intervention for urban Indigenous peoples in Manitoba. The study
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identified barriers and facilitators to GDM prevention, explore the role of traditional foods and
Indigenous lifestyle practices in prenatal health, and established community partnerships to guide
intervention development. Findings were disseminated to participants and stakeholders in keeping
with CBPR principles, with the goal of reducing the disproportionate burden of GDM and its long-

term health consequences among this population.

Introduction

Diabetes Canada defines diabetes mellitus as a heterogeneous metabolic disorder characterized by
hyperglycemia resulting from impaired insulin secretion, insulin action, or both. It is primarily
classified into two major types: type 1 and type 2 diabetes mellitus. However, certain forms of
diabetes do not fit neatly within this classification. One such condition is gestational diabetes
mellitus (GDM), which is defined as glucose intolerance with onset or first recognition during
pregnancy. Prevalence of GDM is increasing around the world due to increasing obesity rates,
maternal age, and ethnic diversity (Mussa et al., 2021). In Canada, GDM is the most frequent
endocrinopathy of pregnancy (Aljohani et al., 2008; Behboudi-Gandevani et al., 2019). In a 2024
study, Nelson et al. showed that over the 15-year period from 2005 to 2019 in Canada, there was
a 162.7% relative increase in the rate of GDM (excluding British Columbia), or 153% when British
Columbia was included. They also reported that the largest relative increase in the rate of GDM
during this period was found among the youngest age group, those aged 15—19 years, with a 260%
increase including British Columbia, and 291% excluding British Columbia (Nelson et al., 2024).
Complications of GDM include maternal high blood pressure, preeclampsia, morbidity from
operative delivery, and increased risk of maternal development of T2D post-partum (Diaz-Santana

et al., 2022). In the offspring, GDM can increase risk for fetal macrosomia, birth trauma,
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hypoglycemia, hyperbilirubinemia, hypocalcemia, erythremia, and poor feeding (Stewart and

Malhotra, 2015; Al Ghadeer et al., 2024).

Rates of GDM among Canadian Indigenous populations are even higher and are rising more
rapidly (Rodrigues et al., 2000; Berger H et al., 2002). Prevalence of GDM among Indigenous
individuals in Canada has been reported to be over three times the national rate, ranging from 8%
to 18% (First Nations Centre, 2009). A 2011 report from the Public Health Agency of Canada
indicated that the prevalence of GDM was significantly higher among Indigenous populations,
with rates approximately 8 times higher among Inuit and more than 4 times higher among Métis
populations compared to non-Indigenous populations ((Diabetes in Canada Facts and Figures from
a Public Health Perspective, 2011). Prior studies have consistently identified several factors
associated with an increased risk of GDM among Indigenous populations in Canada. These include
advanced maternal age, higher pre-pregnancy body weight, a prior history of GDM, adverse
outcomes in previous pregnancies, and a family history of diabetes (Zhang and Ning, 2011;
Mclntyre et al., 2019). However, some evidence suggests that these factors may exert a greater
impact within Indigenous populations compared to non-Indigenous groups (Dyck et al., 2002;
Oster et al., 2014). Social and structural determinants of health have been linked to this higher
level of GDM among Indigenous people (Reading and Wien, 2009). Research has also shown that
Indigenous ancestry, specifically First Nations, is considered to be an independent risk factor for
GDM (Dyck et al., 2002; Oster et al., 2014). Additionally, nearly 50% of Indigenous individuals
diagnosed with GDM in one pregnancy are diagnosed in subsequent pregnancies (Aljohani et al.,
2008; Harris et al., 1997). Furthermore, similar trends are observed in other Indigenous
communities around the world. A retrospective cohort study examining Indigenous and non-

Indigenous women in Australia demonstrated that Indigenous women faced a greater than fourfold
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increased risk of developing type 2 diabetes within eight years following a GDM diagnosis,
compared to their non-Indigenous counterparts (Chamberlain et al., 2016). Indigenous individuals
with GDM are also more likely to have high blood pressure during pregnancy (Dyck et al., 2002).
As of 2021, Indigenous peoples represented approximately 5% of the total Canadian population,
reflecting a modest increase from 4.9% in 2016. Over the same period, the Indigenous population
grew at nearly twice the rate of the non-Indigenous population, with a growth rate of 9.4% between
2016 and 2021 compared to 5.3% among non-Indigenous populations. It is also worth mentioning
that during this period the Indigenous populations within urban areas have risen by 12.5%. In this
census it also mentioned that the Indigenous population is younger than non-Indigenous population
with the average age of 33.6 in 2021 with 41.2% of Indigenous people were under the age of 25,
compared to 27.3% of the non-Indigenous population (Canada’s Indigenous Population - Statistics
Canada, n.d.). This represents a significant portion of the Indigenous population that is of
childbearing age and potentially at risk for GDM. In Manitoba, 18.1% of the population is
Indigenous, 43% of whom reside in the urban areas (Canada’s Indigenous Population - Statistics
Canada, n.d.). Together, these statistics demonstrate the large potential impact that prevention of
GDM in urban Indigenous individuals in Manitoba could have on overall population health. Given
the high proportion of Indigenous individuals of childbearing age, the increased risk for GDM in
this population, and the potential for increased health risks in both the parent and the offspring, it
is of critical importance to address this issue and minimize the potential for significant disease
burden that could result in both the present and future generations of a population already severely

impacted by health disparities.

The health risks associated with GDM have long been recognized and there are existing programs

that include GDM prevention education as a part of their services. It has been proven that
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nutritional interventions both before and during pregnancy may decrease the frequency of GDM
(Mierzynski et al., 2021). The Canada Prenatal Nutrition Program (CPNP), administered by the
Public Health Agency of Canada, has historically focused on providing targeted nutritional
interventions for vulnerable populations. As of April 2026, CPNP has been integrated with the
Community Action Program for Children (CAPC) to form a unified initiative known as the
Community Action for Prenatal and Child Health Program (CAPCHP). Through these combined
efforts, approximately 495 projects are funded annually, serving over 230,000 pregnant people,
young children (aged 0-6 years), and their parents or caregivers across Canada (Community

Action for Prenatal and Child Health Program - Canada.Ca, n.d.).

The most recent publicly available data from the Public Health Agency of Canada indicate that, as
of 2008, six projects in Manitoba were funded through the Canada Prenatal Nutrition Program
(CPNP), while 16 projects were supported through the Community Action Program for Children
(CAPC). More recent program-level data specific to Manitoba are not publicly available. These
figures also predate the 2026 integration of CPNP and CAPC into a unified national program
(Healthy Pregnancy for First Nations and Inuit, n.d.). Three of those six are located in urban areas
as defined according to Statistics Canada (Archived — From Urban Areas to Population Centres,
n.d.): Winnipeg, Brandon, and Steinbach. Project activities are flexible at each site, and may
include nutrition counseling, prenatal vitamins, food and food coupons, food preparation training,
counseling in prenatal health and lifestyle, breastfeeding education and support, education and
support on infant care and child development, and referrals to other agencies. The CPNP strives to
deliver culturally sensitive prenatal support for Indigenous individuals or recent immigrants, as
evidence shows that materials that are culturally adapted and tailored to a specific population are

more successful for health and nutrition interventions, particularly among Indigenous populations
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(Vincze et al., 2021). The Indigenous Services Canada provides publicly available resources on
healthy pregnancy, nutrition, and physical activity. However, these materials are not specifically
tailored to Indigenous populations in the context of traditional foods and culturally grounded
practices (Canada Prenatal Nutrition Program (CPNP) - Canada.Ca, n.d.). Prior to this merger, a
distinct stream of the Canada Prenatal Nutrition Program (CPNP)—the First Nations and Inuit
component (CPNP-FNIC)—was implemented within First Nations and Inuit communities. This
component produced a guidebook to support the design and delivery of CPNP initiatives in these
settings, emphasizing the importance of traditional (country) foods for health and offering
culturally relevant guidance and recommendations (The CPNP Guidebook : A CPNP Worker’s
Guide to Running a Great Community Program). At present, it remains unclear how these
resources and approaches have been adapted or integrated following the program merger. However,
resources provided by the Indigenous Services Canada, along with previously developed guideline
documents, may have limited applicability for Indigenous individuals living in urban settings,
where access to traditional foods and opportunities to engage in traditional activities can be limited.
The lack of culturally appropriate GDM prevention programming that specifically addresses the
challenges faced by urban Indigenous individuals represents a significant scientific and public

resource gap that urgently needs to be addressed.

Despite efforts such as the existing federal prenatal programs such as CAPCHP, the disparities of
increased GDM and associated negative health outcomes among Indigenous individuals persist,
suggesting the need to move towards methodological approaches that enable communities to co-
create research that responds to their own health concerns and ambitions (CIHR, 2007). This
approach, referred to as Community-Based Participatory Research (CBPR), requires that

community partnership be foundational throughout project planning, implementation, data
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collection, analysis, and dissemination (Stephens et al., 2006). Employing a CBPR approach to
engage with CPNP, Indigenous individuals at risk for GDM, and stakeholders committed to
Indigenous health and wellness in Manitoba may be the key to successful GDM intervention
development. The present study addressed this gap through a CBPR approach, conducting the
formative work necessary to inform the development, implementation, and evaluation of a
culturally appropriate GDM risk reduction intervention for urban-dwelling Indigenous peoples.
Grounded in Indigenous knowledge systems, the proposed intervention prioritized traditional
country foods and lifestyle practices that are accessible within urban environments, offering a
culturally responsive and community-driven solution to the disproportionate burden of GDM

among this population.

Method
Study design

This study employed a CBPR approach to conduct extensive formative work that characterizes the
community of urban Indigenous CPNP participants within Manitoba, identifies optimal strategies
for community engagement, and described community attributes relevant to GDM risk and
prevention. A CBPR approach ensures knowledge integration and translation for the mutual
benefit of all partners, making it particularly well-suited to research conducted in partnership with
Indigenous communities. Three complementary qualitative methods — focus group interviews,
in-depth interviews (IDIs), and stakeholder workshops — were employed to accomplish these
objectives. Focus groups are selected for their capacity to surface shared community experiences,
cultural values, and collective perspectives on GDM and prenatal health within a group setting.
IDIs complemented this by enabling deeper, individualized exploration of participant thoughts,

behaviors, and experiences that may not emerge in a group context, providing richer contextual
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detail to support a more complete understanding of the topic. Both focus groups and IDIs are
dynamic by design, allowing participants to share and communicate their knowledge in an
environment built to adapt to their comfort levels — an especially important consideration when
engaging Indigenous participants on topics intersecting culture, identity, and health. Stakeholder
workshops were conducted with individuals operating within the Indigenous health sphere in each
community, including healthcare providers, business owners, Elders, and other relevant
community members. Workshops were oriented toward collaborative knowledge generation, with
discussion focused on considerations for future resource development and opportunities to expand
partnerships for ongoing community collaboration. Workshop outputs takes various forms,
including mind maps, SWOT analyses, drivers and gaps analyses, and flowcharts, reflecting the

participatory and iterative nature of the CBPR process.

Setting and context

This study was conducted within the context of the Community Action for Prenatal and Child
Health Program (CAPCHP) in Manitoba, focusing specifically on urban Indigenous participants
enrolled at CPNP sites. For the purposes of this study, "urban" was defined according to Statistics
Canada criteria based on population size and density, as established in the 1971 Census: an urban
area is defined as having a population of at least 1,000 and a population density of 400 or more
persons per square kilometre (Archived — From Urban Areas to Population Centres, n.d.). Based
on this definition, three urban centres in Manitoba with CPNP sites were initially identified:
Winnipeg, Brandon, and Steinbach. However, Steinbach was excluded from the study due to
insufficient enrollment of Indigenous participants at that site to support meaningful data collection.

Including both Winnipeg and Brandon ensures that the perspectives of Indigenous participants

35



across urban centres of varying size and context are represented, supporting the development of a

tool that is broadly applicable to urban Indigenous CPNP participants across Manitoba.

Participants recruitment and eligibility criteria

Focus group interviews participants
Convenience sampling was used to recruit participants for all focus groups. Inclusion criteria
includes: self-identifying as Indigenous (First Nations, Métis, Inuit, or any combination thereof),
currently participating in the CPNP initiatives within their respective community, currently living
in the respective community and have lived there for at least six months prior, and English
speaking. Recruitment flyers were posted at CPNP sites and sent home with current CPNP
participants. Participants were also recruited in person and via phone or email for the focus groups.
Interested individuals were emailed a link to view the project description, read and sign a consent
form, and complete a brief demographic survey. Participants were compensated with a meal

provided during the focus group and one $75 Amazon gift card upon completion.

In-depth interviews participants

Individuals identified from focus group participants were invited to participate in an in-depth
interview, with the aim of four IDIs per each community. Individuals were recruited in person and
via phone or email for the IDIs. Interested individuals will be emailed a link to view the project
description and read and sign a consent form. IDIs will be conducted only among individuals
identified from focus group participants, no further demographic survey will be required. All IDI

participants will receive one $100 Amazon gift card upon completion of the interview.

Stakeholders' workshops

Convenience and purposive sampling were used to recruit up to 20 participants for each workshop.

Inclusion criteria include: individuals whose work relates to Indigenous health and wellness within
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the respective community (this could include healthcare providers, business owners, Elders, and
others) and English speaking. Participation in the focus groups or IDIs were preclude anyone from
also participating in the workshops. Recruitment flyers were posted at relevant community sites
(i.e., health centers) and on social media sites. Research staff also attended Indigenous health and
wellness community meetings and events to advertise the workshop and seek participants.
Participants were also recruited in person and via phone or email for the workshops. Interested
individuals were emailed a link to view the project description, read and sign a consent form, and
completed a brief demographic survey. The first 20 individuals in each community to sign the
consent form and complete the survey were contacted to participate in each workshop. Participants
were compensated with a meal provided during the workshop and one $50 Amazon gift card upon

completion.

Data Collection

Each of the three methods were implemented as follows. Six focus groups of up to six participants
each were conducted, with each session lasting approximately 60 minutes. Focus groups were co-
moderated by two moderators employing grounded theory techniques, with a dedicated note-taker
present at each session to record observations and notes. Each focus group was open with a review
of the project overview and consent form, allowing participants adequate time to raise questions,
followed by the establishment of group guidelines by the moderators. Moderators then utilized
three to five predetermined questions and/or prompts to guide discussion. Topics invited
participants to reflect on the issue of GDM within their community, the support received through
existing prenatal programs, barriers and facilitators to accessing culturally appropriate nutrition
and healthcare, the role of traditional country foods and lifestyle activities in health and wellbeing,

Indigenous knowledge frameworks relevant to health within their cultures, and preferred means of
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learning and communication, among other areas. Complementing the focus groups, twelve
individual IDIs were also conducted, each lasting approximately 60 minutes. IDIs were open-
ended and discovery-oriented in nature, allowing for deeper exploration of participants' individual
perspectives and experiences. Each focus group and IDI were audio-recorded and transcribed for
analysis, with transcriptions supplemented by recorded notes and observations. Additionally, six
stakeholder workshops of up to 20 participants each were conducted, with each session lasting
approximately 60 minutes. Workshops were co-moderated by two moderators and a dedicated
note-taker. Moderators utilized predetermined questions and prompts to facilitate interactive
brainstorming sessions aimed at identifying key considerations for the development of a culturally
appropriate GDM prevention program for urban-dwelling Indigenous CPNP participants. Each
workshop were similarly audio-recorded and transcribed for analysis, with transcriptions
supplemented by recorded moderator notes and observations. An overview of the data collection

process is provided in Figure3. 1.
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Figure 3.1: Data Collection Process
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Data analysis

All focus group interviews, in-depth interviews, and stakeholder workshops will be transcribed
using Otter.ai transcription software, with transcriptions subsequently verified against original
audio recordings and notes to ensure accuracy. Data will be managed and analyzed using Atlas.ti
(version 23; ATLAS.ti Scientific Software Development GmbH, Berlin, Germany) qualitative data
analysis software. Constant comparative analysis was employed as the primary analytic approach,
as this method has demonstrated particular utility in studies involving multiple focus groups by
enabling systematic identification of patterns and themes across data sources. This approach
proceeds through three sequential stages: open coding, in which data are segmented into discrete
units and descriptive codes are assigned to each; axial coding, in which codes are grouped into
broader categories based on their relationships and shared properties; and selective coding, in
which overarching themes that capture the essence of each category are developed and refined.
Together, these stages allow for a rigorous and iterative process of meaning-making that is well
aligned with the exploratory and community-centered aims of this study (Onwuegbuzie et al.,

2009).

Dissemination and Knowledge Translation

Upon completion of data collection and analysis, the research team returned to each community to
meet with community partners and stakeholders to disseminate study findings. Consistent with
CBPR principles, this step is critical to ensuring that community voices have been authentically
heard, meaningfully incorporated, and appropriately reflected in the results (LaVeaux and
Christopher, 2009). Findings were disseminated through in-person or virtual meetings, providing
an opportunity for collaborative discussion of results and facilitating dialogue around continued
data management and ownership, manuscript preparation and co-authorship, and identification of

next steps for program development.
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Rigor and Trustworthiness

Several strategies were employed to ensure the rigor and trustworthiness of the study findings.
Credibility were supported through triangulation of data across three complementary methods —
focus group interviews, IDIs, and stakeholder workshops — as well as through member checking,
whereby preliminary findings were returned to stakeholders for review and verification during
dissemination meetings. Three team members independently coded a subset of the data in Atlas.ti,
with discrepancies resolved through discussion and consensus, to enhance dependability and
confirm the consistency of the analytic process. Reflexivity was maintained throughout data
collection and analysis, with the research team documenting and critically examining their

positionality in relation to the communities involved.

Summary

It is anticipated that the formative work will lay the foundations for development and pilot testing
of a GDM intervention program for urban Indigenous CPNP participants in Manitoba. It is
expected that knowledge gained from this project will inform intervention program format, content,
length, and focus. Importantly, it will identify Indigenous knowledge frameworks to be utilized
and barriers and facilitators to be addressed. It will also establish connections with stakeholders
and potential partners, including the CPNP, which aligns with recommendations for the CPNP to
partner with research teams to improve services. Subsequent development of the intervention
program has the potential to improve the personal health of urban-dwelling Indigenous individuals
experiencing pregnancy by reducing risk factors for GDM and even reducing overall incidence of
GDM. This would lead to improvements for both maternal and fetal health, with the potential for
improved health benefits across the lifespan for pregnant individuals postpartum as well as their

offspring.
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Bridge to Chapter IV

The protocol described in this chapter provided the methodological framework for the qualitative
and community-based participatory work conducted with urban Indigenous peoples in Manitoba.
The study was subsequently implemented to explore participants' experiences with gestational
diabetes, Indigenous traditional foods and activities, and culturally appropriate care. Chapter IV
presents the implementation and findings of Project Radiant, including participant characteristics,

qualitative themes, and implications for culturally appropriate GDM care and support.
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Chapter IV: Project Radiant

Abstract

This qualitative study examines the experiences of urban Indigenous women in Manitoba,
Canada, receiving care through the Canada Prenatal Nutrition Program (CPNP), focused on the
integration of traditional foods and activities and how it relates to gestational diabetes mellitus
(GDM). Given that Indigenous women in Canada experience approximately three times higher
rates of GDM compared to non-Indigenous women, this research addresses an urgent public health
concern. Utilizing a Community-Based Participatory Research (CBPR) approach and a modified
grounded theory design, 23 participants from Winnipeg and Brandon were initially surveyed; 21
were recruited for focus groups and in-depth interviews to share their lived experiences. The study
highlighted the vital role of traditional foods, activities and teachings in sustaining cultural identity
and spiritual well-being, especially during pregnancy. However, significant challenges
were identified, including economic and physical barriers to accessibility, such as financial
constraints, transportation challenges, and loss of connection to community, that restrict
traditional resources in urban settings. Furthermore, accessibility to appropriate prenatal care was
limited by systemic gaps, including a lack of provider confidence regarding Indigenous cultural
needs and low community awareness of existing prenatal support options. The findings
suggest prioritizing knowledge and awareness of Indigenous traditional foods, activities and
cultural practices among healthcare providers. This study provides crucial insights for policy and
community-based interventions, such as targeted provider training, Elder involvement,
and Indigenous-centered program promotion, aimed at improving access and supporting culturally

safe maternal healthcare.
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Introduction

The World Health Organization (WHO) defines health as “a state of complete physical, mental
and social well-being and not merely the absence of disease or infirmity.” (Constitution of the
World Health Organization, n.d.). Although this definition has remained unchanged since 1948, it
has been critiqued for excluding spiritual health (Chirico, 2016), which is considered an important
dimension of well-being in many cultures. For many First Nations, Inuit, and Métis families in
Canada, pregnancy is understood not only as a biological event but also as a significant spiritual
and cultural journey (Hayward and Cidro, 2021). Consequently, culturally appropriate
prenatal care extends beyond addressing clinical needs to incorporating spiritual values, traditional
practices, and Indigenous ways of knowing into individualized care plans, often through a focus
on traditional foods and activities (Maloney et al., 2024). This holistic approach is particularly
important in the context of gestational diabetes mellitus (GDM), which disproportionately affects
Indigenous populations in Canada and contributes to significant maternal and infant health

risks (Elamurugan et al., 2022).

Gestational diabetes mellitus (GDM), a condition characterized by elevated blood glucose levels
during pregnancy (Kunarathnam V et al., 2025), carries substantial long-term health risks for both
mother and child, yet its prevention and postpartum follow-up have remained underprioritized in
many healthcare settings (Elomrani et al., 2025). However, the prevalence of GDM has
increased substantially in Canada over recent decades, rising from 41.2 cases per 1,000 deliveries
in 2005 to 104.3 cases per 1,000 deliveries in 2019 (Nelson et al., 2024). In Manitoba specifically,
GDM prevalence increased from 1.3% to 8.6% between 1981 and 2019 (Brunton et al., 2025). This
upward trend underscores the urgent need for more comprehensive and culturally responsive

approaches to GDM prevention and management. Notably, Indigenous women in Canada
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experience approximately threefold higher rates of GDM compared to non-Indigenous
women, representing a significant and growing public health concern (First Nations Centre,

2009).

While many risk factors for GDM are considered to be nonmodifiable — such as history of GDM,
family history of type 2 diabetes, and advanced maternal age — dietary intake also plays a
significant role (First Nations Centre, 2009). Dietary quality influences the body’s ability to
manage blood sugar and process insulin, and diets high in refined grains, processed foods, and
dietary saturated fats have been shown to increase risk (Schoenaker et al., 2016). These dietary
patterns also contribute to nutrient deficiencies and poor overall diet quality. A 2008 dietary
assessment of Indigenous Canadian Arctic women, with a focus on those experiencing pregnancy
and lactation, revealed thatthe prevalence of vitamin and mineral inadequacies
was generally high (Berti et al., 2008). This was further demonstrated in a 2021 scoping review of
the nutrition status among Canadian First Nations women during pregnancy, which revealed that
Indigenous women residing on reserve lands and in remote communities experienced major

deficiencies in many vitamins and minerals (Kloss et al., 2021).

Importantly, the same 2008 study cited above found that contributions of traditional food to energy
intake varied but remained relatively low with the highest reported contribution of just over 25%
among participants from Qikiqtarjuaq, a small island community in Nunavut (Berti et al.,
2008). Indigenous traditional foods are defined as the nutrient-dense foods and sustenance
systems utilized by First Nations, Métis, and Inuit peoples prior to European contact (Where To
Buy Indigenous Traditional Food in Winnipeg, n.d.). In Canada, these food systems vary
significantly based on geographical location. Historically, they are categorized into seven

distinct regions: six representing diverse First Nations cultural groups (First Nations in Canada,
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n.d.) and one representing the Inuit. The availability of traditional foods is a critical determinant
influencing all dimensions of health and food security among Indigenous peoples in Canada
(Shafiee et al., 2022). Research indicates that the primary driver behind the declining consumption
of specific traditional food items is their limited or inconsistent availability within the community
(Schuster et al., 2011). Indigenous traditional foods availability specifically within urban areas is
a concern as well (Shafiee et al., 2022), as trends continue to show an increased migration of
Indigenous peoples from rural to urban areas (Canada’s Indigenous Population - Statistics Canada,

n.d.).

Despite a strong preference for traditional foods among many Indigenous adults in
Canada, obtaining these foods is often met with significant obstacles. In one study, First Nations
participants identified a complex array of barriers ranging from climate change, industrial
development, and government regulations to household-level constraints, including lack of time,
the absence of an active hunter, and insufficient capital for essential equipment and transportation

(Batal et al., 2021).

These documented barriers to obtaining traditional foods are concerning, as
research further demonstrates that consumption of traditional foods can contribute to improved
dietary quality. First Nations individuals who incorporated traditional foods into their diets
achieve higher scores on both the Healthy Eating Food Index-2019 (HEFI-2019) and the Canadian
Healthy Eating Index 2007 (C-HEI 2007) compared to those who do not. These findings
underscore the vital role that traditional food systems play in supporting overall dietary quality
(Sebai et al., 2024). Additionally, research among Syilx Okanagan adults in British Columbia
demonstrated that individuals who consumed traditional foods had significantly higher intakes of

protein, omega-3 fatty acids, and dietary fiber, alongside superior levels of micronutrients such as
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magnesium, manganese, phosphorus, potassium, zinc, and vitamins B, D, and E (Blanchet et al.,
2020). Consequently, access to these foods is a critical component of health and cultural food

security for First Nation, as it directly enhances overall dietary quality (Batal et al., 2021).

Although the role of traditional foods in nutrition and health has been explored, there remains a
significant gap in the research regarding the role of traditional foods during pregnancy and their
potential for reducing risk of GDM. A 2021 scoping review explored the nature, extent, and range
of research activity related to the role of country (i.e., traditional) food in pregnancy and early
childhood on health among Circumpolar Inuitin Canada (Caughey et al.,
2021). Researchers identified a gap in understanding the barriers that pregnant women and their
children experience in accessing and consuming country foods and the role of country food in

supporting healthy pregnancy and lactation (Caughey et al., 2021).

In addition to traditional foods, it is also important to understand the role of
traditional Indigenous activities in overall health and wellness. A study done by the University of
Alberta in collaboration with the Yellowknives Dene First Nation’s Community Wellness Program
found that being physically active in the eyes of the participants was to be culturally active and to
contribute to the community actively and was beyond being sports, recreation and exercise (Tang
and Jardine, 2016). Research has also shown that traditional activity, specifically, hunting has
protective effects on mental and general health of indigenous people living off-reserve (Kassem et
al., 2024). A systematic review, grounded in the Two-Eyed Seeing (Etuaptumumk)
framework, demonstrated that land-based activities enhanced the self-reported health and well-
being of Indigenous adults. These practices were found to bolster physical activity, spiritual
fulfillment, and socio-emotional resilience while simultaneously strengthening community ties.

Furthermore, the review highlighted that integrating these traditional activities into Western health
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interventions facilitated a multifaceted approach to wellness; participants showed increased
awareness of modifiable risk factors, developed effective stress management techniques,
and benefited from vital inter-generational knowledge transfer and social support (Tang and
Jardine, 2016). Benefits have also been observed in youth populations. A systematic review
investigating the impact of traditional physical activity on Indigenous youth underscored
significant spiritual, emotional, mental, and some physical benefits across the literature.
These activities provided a vital mechanism for youth to reconnect with their land, ancestry, and

community, fostering a state of holistic well-being (Tang and Jardine, 2016).

The role of traditional Indigenous activities during pregnancy is underexplored. While there have
been important contributions to the literature related to the role of Indigenous doulas in supporting
cultural aspects of birthing and family (Cidro et al., 2021),as well as interviews
with Anishinabe First  Nation elders describing  historical cultural birthing  practices  that
included prescriptions for healthy diets and moderate exercise during pregnancy and preparations
of a moss blanket (i.e., cradleboard) (O’Driscoll et al., 2011), the importance of engaging in
traditional activities during pregnancy and the potential role for these activities in supporting

overall health remains unclear.

This study aimed to explore the role of Indigenous traditional foods and activities in overall health
and healthy pregnancy experience of urban Indigenous women in Manitoba, with an emphasis on

risk and management of GDM.
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Materials and Methods

Study Design Overview

This study utilized a modified grounded theory approach. The Journal Article Reporting Standards

for Qualitative Research (JARS-Qual Standards) was used to report findings (Levitt et al., 2018).

Participants

A total of 23 participants were initially surveyed and 21 of these individuals met the inclusion
criteria and were recruited for the focus group and in-depth interviews through word of mouth and
recruitment flyers. All participants identified as Indigenous individuals who had been diagnosed
with gestational diabetes or had experienced this condition during their pregnancies while living
in urban areas. Three focus group interviews were conducted, along with nine in-depth interviews.

There was no existing relationship between the researchers and the participants.

Recruitment

Recruitment took place through community partnerships with Healthy Start, Winnipeg-based non-
profit charity that provides free pregnancy and parenting support, and In a Good Way, a Brandon-
based family resource centre providing free, culturally safe support services for pregnant women,
breastfeeding mothers, and families. Recruitment involved announcements and flyers distributed
through the programs, with interested individuals contacting the research team for further
information and scheduling. For In-depth Interviews, a subset of participants who attended the
Focus group interview were recruited. Participants in the focus group interviews received
compensation in the form of a light meal, childcare services for the time of the interview, and a
$75 Amazon electronic gift card. Those who participated in the in-depth interviews were provided

with childcare as well and received a $100 Amazon electronic gift card.
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Participants Selection

Participants who identified themselves as Indigenous and were participating in the Canada
Prenatal Nutrition Program (CPNP) and residing in urban areas were included in this study. The
interviews took place at the Healthy Start facility in Winnipeg and the In a Good Way facility in

Brandon. They were conducted from April to August 2023.

Data Collection

Data were collected in the forms of Focus Group (FG) interviews and In-depth interviews (IDI).

Focus group Interviews

FGs were moderated by the PI and employed grounded theory techniques. There was a second
moderator and a note-taker present at each FG (student research assistants). Each FG began with
a review of the project and the consent form and allowed participants time to ask questions. Next,
moderators suggested a few rules before getting started; for example, reminding participants that
all responses are valid, to be respectful of each other’s opinions, and to stay on topic. Moderators
then utilized 3-5 predetermined questions and/or prompts to guide the conversation. Questions
asked participants to consider the issue of GDM in their community, the support that they received
through provincial or national programs, barriers and facilitators to obtaining culturally
appropriate nutrition and overall healthcare, the role of traditional foods and lifestyle activities in
their health and well-being, Indigenous knowledge frameworks that are important to health within

their cultures, and preferred means of learning and communication, among other topics.

In-depth Interviews

In-depth interviews were conducted among a subset of participants identified from focus groups.

The IDIs aimed to explore more detailed information about a participant’s thoughts and behaviour,
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explore new issues in depth, and provide context that will offer a more complete picture of the
topic. Interviews were conducted by the PI or trained student research assistant. An IDI guide

consisting of 15 open-ended and discovery-oriented questions was utilized.

The interviews were recorded as audio, and Otter.ai was used to transcribe them. One researcher

reviewed the transcriptions, filling in missed points and correcting mistakes made by Otter.ai.

Analysis

Axial coding and grounded theory were utilized to develop a hypothesis from the collected data.
Given that qualitative research is particularly vulnerable to researcher biases, three researchers
were tasked with coding the interviews. To minimize personal biases regarding the study topic,
they were instructed to refrain from reviewing any relevant literature. Additionally, the researchers
underwent training in axial coding using pertinent articles from this field. The codes and the code
groups emerged from the analysis. Each researcher performed an independent analysis of the
data, assigning codes to each sentence in the transcripts. Following this coding process, codes were
organized into groups. Once the code groups were established, the researchers convened virtually
to identify the overarching themes. Each theme comprised one or two prominent code groups,
which are referred to as sub-themes. This process was conducted separately for both the focus
group interviews and the in-depth interviews. Atlas.ti (version 23; ATLAS.ti Scientific Software
Development GmbH, Berlin, Germany) was used for this analysis. This process is shown in Figure

4.1.
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Researchers convened and pinpointed the
sub themes and the mainthemes.

This analysis was conducted
independently by three different
researchers

Data

e Sub-themes Main Themes
transcription

Open Coding Axial Coding

This procedure was carried out once for the focus groups and
then again separately for the in-depth interviews.

Figure 4.1: Data analysis process

Results

The findings of this study are derived from the perspectives of 21 individuals who participated in
either focus groups or in-depth interviews. The demographic characteristics of the participants are
detailed in Table 4.1. All participants self-identified as Indigenous, with 20 identifying as First

Nations and one as Métis. All participants resided in either Winnipeg or Brandon, Manitoba.

Regarding gender identity, 18 participants identified as cisgender females, while three individuals
opted not to disclose their gender identity. In terms of educational attainment, four participants
reported having obtained a General Educational Development (GED) certificate or an equivalent
qualification, three had completed education up to the middle school level, and nine
had attained some high school education or had graduated from high school. Additionally, four
participants reported having attended some college or university without obtaining a degree, while

one participant declined to disclose their educational background.
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With respect to employment status, nine participants reported that at least one adult in their
household was engaged in full-time employment, whereas 12 participants indicated that no adults

in their household were employed. Household sizes ranged from one to eight individuals.

The mean age of participants was 30.3 years. The age distribution was as follows: five participants
were between 18 and 24 years old, ten were between 25 and 34 years old, and six were between
35 and 44 years old. The average annual income among participants was $30,750 CAD, with
reported incomes ranging from below 10,000CAD to between $55,000 and 64,499 CAD. Notably,
11 participants were either unsure of their annual income or preferred not to disclose this

information.
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Table 4.1: Participants’ Characteristics.

n (%)

Indigenous Identity

First Nation 20 (95.2%)

Métis 1 (0.04%)
Gender

Female 18 (85.7%)

Unspecified 3 (14.3%)
Education Level

General Educational Development (GED) or equivalent 4 (19.0%)

Grade School to Middle School 3 (14.3%)

High School 9 (42.9%)

Some College or University 4 (19.0%)

Unspecified 1 (0.04%)
Employment Status in Household

At least one Adult is Employed Full-Time 9 (42.9%)

No Adults Employed 12 (57.1%)
Household Size Range 1-8 People
Age

18-24 5(23.8%)

25-34 10 (47.6%)

35-44 6 (28.6%)
Annual Household Income (CAD)

Below $10,000 2 (0.09%)

$10,000-14,999 1 (0.04%)

$15,000-24,999 1 (0.04%)

$25,000-34,999 3 (14.3%)

$45,000-54,999 1 (0.04%)

$55,000-64,999 2 (0.09%)
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Income nonresponse 11 (52.4%)

Three focus groups and nine in-depth interviews were conducted. Three FG interviews were held
for 32 to 55 minutes and the average time of interviews was 42 minutes. Nine IDI were held for
20 to 36 minutes, with average of 27 minutes. Data from the focus groups and in-depth interviews
were analyzed separately. A total of eight main themes were identified, six of which were common
across both focus groups and in-depth interviews. However, a deeper analysis of
participants’ perceptions and experiences in the in-depth interviews revealed two additional main

themes. Six common themes emerged from the data and are presented as follows:

Themes Identified in Focus Groups and Confirmed in In-Depth Interviews

The overarching themes and their corresponding sub-themes are described in the sections that

follow. A summary of these themes and sub-themes is provided in Table 4.2.

Table 4.2: Themes and subthemes for participants’ perceptions and experiences with CPNP
program and GDM

Theme # Themes Subthemes

Limited Access to Indigenous Traditional Foods and Knowledge

Perceived Flaws within Insufficient Understanding within Healthcare System

Theme 1 Healthcare System
y Lack of Access to Culturally Appropriate Care
Inadequate Patient Education
Community Awareness ) )
Theme 2 Family and Friends
and Support
Experience with Current ~ Program Support
Theme 3 .
Programs Program Limitations
Theme 4 Appreciation of Indigenous Culture
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Indigenous Cultural )
Loss of Cultural Practices

Practices
Traditional Foods and Significance

Theme 5 _ : -
Activities Barriers to Accessing

Healthy Pregnancy

Theme 6 Related Challenges
Experience with Gestational Diabetes

Perceived flaws within healthcare system

Perceived flaws within the healthcare system can be categorized into three primary areas: limited
access to Indigenous traditional foods and knowledge; insufficient understanding within the
healthcare system of Indigenous traditional values and practices or lack of access to a culturally
appropriate care; and inadequate patient education regarding gestational diabetes or diabetes in
general. Participants highlighted several systemic shortcomings within the current healthcare
system, including the absence of traditional activities and foods in hospital settings, a limited
understanding of the cultural values and practices related to Indigenous pregnancy within
healthcare system, and inadequate education regarding gestational diabetes and its associated
testing procedures. These issues were perceived to be more prevalent in urban contexts,
particularly where connections to reserve communities, as well as access to traditional harvesters

and hunters, are lacking. As one participant mentioned;

“Just want more resources. ... At one point in time, I thought [ wasn’t [going
to] keep my babies, so just doing research, like having that resource
information available. ... Even if I went to my gynecologist and just sat
there...She just scribbled pamphlets, ‘Just check these out. Maybe you might be

interested.”
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Participants noted that their initial understanding of GDM or diabetes in general was primarily
informed by personal connections, such as family members or friends who had previously
experienced GDM during pregnancy. However, they reported receiving little to no formal
education regarding what is gestational diabetes, its symptoms, risk factors, or management until
after receiving a diagnosis themselves. Furthermore, participants expressed that during their
clinical visits for GDM testing, healthcare providers failed to offer explanations about the
purpose, process, or implications of the test. This lack of communication was described as
particularly distressing, given the emotional and physical demands of undergoing such procedures
during pregnancy. Although there are some support programs that provide education for pregnant
mothers or people who want to become pregnant, some of our participants were not aware of any
programs and some were only familiar with some of the programs which could be due to the lack

of advertisement of the existing programs. As one participant mentioned;

“Yeah, like somewhere easy to look up. ‘Okay. I need to ... this is my next
step.” Yeah. I had no idea what my next step would have been at that time. So I
think that’s really  important for — every  clinic ... That’s something  that
you don’t take for granted, and you want to help other people, make

sure they re having a safe and healthy pregnancy.”

Moreover, participants felt a lack of access to traditional activities and foods within the healthcare
system, this was discussed as healthcare providers were not able to provide suggestions on
traditional foods and activities during the pregnancy, lack of traditional foods or activities in the
hospital setting, lack of emotional and spiritual support in healthcare system. As on participant

elaborated;

57



“I even asked my doctor, I was like, ‘Would it be okay, if I did a sweat, while
I'm pregnant?’ And she said it wouldn’t hurt to do a sweat. ... When I asked a
lady who knows more about it, she say, ‘I wouldn’t prefer it.” But she said, ‘It’s

up to you, because the hotter it gets, because the baby’s already in a sweat.”

The most frequently applied codes within this theme are illustrated in the word cloud presented
in Figure 4.2.

Experience with Diabetes

Figure 4. 2: Word cloud of codes applied within the “Perceived Flaws within the Healthcare” theme. Terms represent participants’
perceptions of challenges, gaps, and shortcomings within the healthcare system. Font size reflects the frequency of coded references, with
larger terms indicating a greater number of coded references. Colors distinguish the overall valence of the codes, with yellow representing
negative or critical perceptions and green representing positive or neutral experiences.
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Community awareness and support
Participants commonly became aware of GDM through the experiences of family members or

friends who had previously encountered the condition. As one participant explained:

"I don’t know too much about that kind of diabetes. My auntie, I think she
has type two diabetes, so I do know a little bit about diabetes in general... 1
always seen her taking her blood... and she tells me, 'I'm making sure my sugars
[are] well."... I know you have to eat properly, take care of yourself properly,
exercise... and I would say it would be the same kind of thing... with that diabetes

and type 2."

They expressed appreciation for the support offered by community-based programs, particularly
the educational content and culturally relevant teachings provided. However, many emphasized
the need for these programs to incorporate more Indigenous traditional teachings—such as the
Seven Teachings and the conceptualization of pregnancy as a sacred journey—while also

recognizing that such teachings may vary across different Indigenous communities.

Participants also noted disparities in the availability and nature of community support across
regions. For example, while some programs extended services to individuals living off-reserve,
others did not. In certain communities, initiatives included the provision of traditional Indigenous
foods and cultural activities for both on-reserve and off-reserve members. As on participant

mentioned:

".At’s not a big program. It’s only certain reserves can go to it
I can’t remember what’s there. There’s only like three or four reserves can go

toit."
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The inclusion of Elders and Indigenous knowledge keepers, as well as opportunities
to participate in support groups and sharing circles, were identified as additional strengths of these

programs. Access to healthy, nutritious meals was also viewed as a significant benefit.

Despite the value of these services, many participants identified financial constraints as a major
barrier to accessing healthy foods and the support they needed during pregnancy. They stressed
the importance of expanding community-based support programs and called for the continuation
of such services beyond the prenatal period. Participants also highlighted the usefulness of
comprehensive, culturally appropriate informational resources to guide them through each stage

of pregnancy.

Importantly, some participants noted that receiving this support did not necessarily require care
from an Indigenous provider, so long as the services were delivered in a culturally safe and

respectful manner.

Experience with current programs

Two key sub-themes within this overarching theme are program support and program limitations.
Program support primarily refers to the educational content delivered through various initiatives,
including information on healthy eating, available community resources, and parenting.
Programs that incorporated traditional beliefs or facilitated opportunities for participants to engage
in cultural activities alongside other women were particularly valued. The presence of support
groups—especially those specifically designed for Indigenous women—was consistently
appreciated and positively highlighted by participants. Having the presence of others and not
experiencing pregnancy in isolation—particularly the opportunity to share experiences with other
pregnant women—was emphasized as a significant benefit of programs that offered this type of

support. One participant explained:
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"..prenatal class here, they have a lot of information. Yes. And I love all that
information. But I would like to be like, moss bag making in just like, you know,
like, the teaching of the moss bags you know, or even like, giving a little
moccasin making type of things, you know, like, in a good way, when you come
for your prenatal and postnatal they, they give you a lot of information, but to
really have a hands on activity. Yeah. Like, I know, there are ones that they do,
too. Here’s the blanket making, and it’s just like, the knot blanket. You get a
blanket you cut those things and you just hide them...that stuff looks cute and
everything, I got like a couple of them at home. So yeah, I would say just
more, you know, a little bit of activity doing, like I would love to at least try and

make my baby boy his own moss thing..."

The sub-theme “program flaws” captured participant reflections on limitations within existing
services and suggestions for improvement. Participants expressed that there was a need to enhance
current programming or develop new initiatives and materials. A commonly discussed point was
the lack of integration of Indigenous knowledge, traditional practices, and culturally meaningful
content—such as the Seven Teachings, drum making, smudging ceremonies, cooking classes,
recipe sharing, blessings from Elders, and opportunities to connect with knowledge keepers—into

program delivery. As one participant explained:

"Elders teaching the Seven Teachings and stuff like that. So, inside knowledge,
what they know, right? ... Connecting with an Elder ... gives me [a] spiritually

good [feeling] about yourself afterwards."”
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Some participants also noted insufficient education within the healthcare system regarding the
status and specific needs of pregnant individuals prior to screening or diagnosis. Additionally,

limited access to culturally appropriate resources and support services was identified.

Additional challenges and benefits were identified by participants in this group. Barriers included
limited access to transportation and a lack of culturally appropriate programming. Conversely, the
provision of meals and childcare during program sessions was noted as a significant facilitator of

participation.

Indigenous Cultural Practices

Two main subjects identified within this theme were the appreciation of Indigenous culture and
the loss of cultural practices. Participants expressed a strong appreciation for engaging in
traditional cultural activities, which were described as calming and beneficial for health. There
was also a noted interest in learning and reclaiming these traditions. Specific activities mentioned

included sweat lodge ceremonies, traditional cooking, and grounding ceremonies.

Traditional foods were frequently mentioned and praised for both their cultural significance and
health benefits, and many participants expressed a craving or longing for them. However, financial
constraints were identified as a barrier to accessing both cultural activities and traditional foods.

For instance, one participant stated that:

"Well, even just learning about it [ traditional foods and activities|, and stuff
like that is awesome. My daughter here [name redacted], she loves to learn
about our culture and even to like, what was it that they just had done
on Indigenous peoples Day or something? There we went and checked

out there, and they were making Bannock down there. She stood right there
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watching even though we make Bannock at home and, you know, just seeing an
elder doing it too, you know, this were to be a teaching, you know, pretty
good and stuff. And so it gets everybody involved, and it just brings back that,
you know, a sense of just belonging to something because, like, being indigenous
and stuff, it’s the way we re looked at and stuff through the whole world and
everything and we just have our own sense of everything. So it’s just like, you

know, it was taken from us..."

Participants also discussed Indigenous perspectives on pregnancy, describing it as a sacred time

during which women are to be deeply respected for their role in creating life.

The loss of culture was attributed to several factors. Participants linked this loss to the experiences
of previous generations, particularly those who attended residential schools. Some shared that
parents were hesitant to pass on traditions out of fear, while others described being raised in
environments disconnected from their Indigenous identity, such as being brought up in the
Catholic faith. A lack of access to resources and opportunities to learn about Indigenous traditions

was also described as a barrier to cultural continuity.

Traditional Foods and Activities

Two key sub-themes that emerged within this overarching theme were the significance of

traditional foods and activities, and the barriers to accessing them.

Participants described traditional foods and activities as important components of their well-being
and cultural identity. They expressed a desire for increased availability and accessibility of these

practices. Traditional activities mentioned included beading, moccasin making, sweat lodges,
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ribbon skirt making, ceremonies, dances, and feasts. Engaging in these activities was also

described as beneficial for mental health and spiritual well-being.

With respect to traditional foods, participants identified cost as a primary barrier. They also noted
the importance of having a network of individuals who could assist in locating or providing these
foods. Additional barriers included geographic distance and not being raised within the culture,

which limited both familiarity and access. As one participant explained:

"I always think of it [having access to traditional foods and lifestyle activities]
as being important until I was thinking and pondering over at the last time, 1
was doing something similar to this. And I thought that, you know, it can be
important for a lot of people, help them feel closer to home or their traditions
and  stuff  like  that. And when I  was looking  for deer
during pregnancy, I can’t wait to try again, because I tried it once. But that was
with a family friend. And I didn’t have that access and couldn’t figure out where
to source it without having that. That connection. And then other than that, 1

couldn’t figure it out on my own."

Barriers to traditional activities included limited access in urban areas compared to rural
communities and reserves. Participants also reported lack of time and caregiving responsibilities,
particularly caring for young children, as further challenges to participation. This constraint is

reflected in the following participant account:

"It was just really hard to because like you know the beef and chicken and stuff

like that is kind of cheap, but when you try to buy salmon, and like I usually like
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moose meat, but it’s really hard to get because it’s so expensive and so the

travel, the transportation, it’s just really hard."”

Related Challenges
The two main sub-themes that emerged from the data in this overarching theme were healthy

pregnancy and Experience with gestational diabetes.

The sub-theme of healthy pregnancy reflected participants’ knowledge and understanding of
practices that contribute to a healthy pregnancy, including the importance of staying physically
active, consuming nutritious foods, and maintaining overall well-being. Participants emphasized
that traditional foods and cultural activities also play an important role in supporting a
healthy pregnancy. Additionally, many participants expressed that pregnancy served as a strong
motivator to adopt healthier behaviours and seek out more information related to maternal health.

As one participant explained,

"...Like some herbal teas...much I can’t remember. There’s this one tea that they
give, is made like I can’t remember what it’s called. But how was it? But it was
really good. Well, I didn’t find it really good, but probably other people

do. Yeah, it’s good for you. It’s like, it’s a tea that helped with some medicine."”

The sub-theme of experiences with gestational diabetes referred to participants’ accounts of living
with the condition, including its treatment and management. Participants described
their previous experiences with gestational diabetes, a lack of knowledge about the condition,
challenges in following a restrictive diet, the education they received about GDM, and the

difficulties in accessing care in rural areas. This is reflected in the following participant account:

65



"I didn’t [know about diabetes or gestational diabetes]. Yeah, I
really didn’t until they gave me the test. I should have started reading
up about this pregnancy stuff. But there’s a lot of people that don’t know
about it exactly, I think it’s just a thing where they want you to be on their
medication thing for a while...yeah, It should have been [communicated before
the test and being diagnosed] Because you know what? I would have changed

my diet beforehand."

Additional Themes Identified in In-Depth Interviews

As in-depth interviews are more detailed in nature, two additional themes emerged during the
analysis of the in-depth interview data. These themes are presented in the sections that follow, and

a summary of them and their sub-themes is provided in Table 3.

Table 4.3: Themes and subthemes from in-depth interviews

Theme # Themes Subthemes

Accessibility of Indigenous Accessibility
Traditional Foods and Activities

Theme 7
Barriers to Accessing

Experiences with Culturally Current Experiences with Healthcare Services

Appropriate Care

Theme 8
Importance of Receiving Culturally Appropriate Care

Accessibility of Indigenous traditional foods and activities

Accessing traditional foods and activities was identified a main sub-theme. Participants discussed
differences between rural and urban areas in terms of accessibility, noting that access was more

limited in urban settings. This constraint is reflected in the following participant account:

66



"I love wild meat and it’s really difficult to get my hands on. It’s just if somebody
up north knows me, and they 're nice enough to send me some. But it’s not easy

to get my hands on. Yeah. That kind of bothers me, but it is what it is."”

Financial barriers to both healthy and traditional foods were commonly reported. Additionally, a
lack of social networks was mentioned as a barrier to accessing traditional foods

and participating in cultural activities. his challenge is illustrated by one participant, who noted:

"... because we’re not on the reserve and we don’t know anybody to bring it in
for us. So it’s very limited, I guess. Those types of traditional foods like fish and
deer meat, moose meat, all that. It’s harder for us I would say, I guess. Yeah,

you have to know people on the reserve that bring it in and stuff..."”

Being in an urban environment was consistently described as another factor that limited access to

these resources.

Participants described several barriers to engaging in traditional activities. These included
transportation difficulties, limited time, caregiving responsibilities—particularly having
young children, and a  perceived loss of  cultural connection. These
challenges impacted participation in practices such as ceremonies, traditional crafts, and

community events. As one participant described,

"

.. Whatever’s in walking distance. Because I know transportation is [hard] if
we don’t have a vehicle, and it’s very limited for us to really attend anything like

that...”

Barriers to accessing traditional foods included limited availability in urban areas, high costs, and

geographic distance from sources of traditional foods, which were often located in reserves.
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Transportation challenges were also mentioned as contributing factors to geographic
inaccessibility. These barriers collectively limited consistent access to traditional foods. As one

participant explained,

"..That’s where that’d be, you know, out here in the city you know, it’s guys
have to actually leave and then go hunting...or they have to bring it in from the
reserves. Really all you need to know somebody to be able to get those types of
foods and stuff and my kids really love deer meat, but we don’t get to have that
often...because we 're not on the reserve and we don’t know anybody to bring it

in for us..."

Figure 4.3 presents a word cloud illustrating the codes most frequently applied within this theme.

accessing traditional activities
Differences Between urban and Rural areas

networking as a facilitator
accessing traditional foods

Figure 4.3: Word cloud of codes applied within the “Accessibility of Indigenous Traditional Foods and Activities” theme. Green
terms represent positive experiences and perceived strengths, whereas yellow terms represent negative experiences, challenges,
or perceived gaps. Font size reflects the frequency of coded references, with larger terms indicating a greater number of coded
references.

Participants described notable differences between urban and rural settings. Some noted that there
may be a higher prevalence of diabetes in rural areas. While traditional foods and activities were
reported to be more accessible in rural communities, several challenges were also identified. These
included limited overall resources, transportation difficulties, restricted access to gestational

diabetes mellitus (GDM) care, higher living expenses, and a lack of available funding to address
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these challenges. Participants also described difficulties accessing healthy foods, such as fresh
fruits, due to both financial constraints and the geographic distance to grocery stores, which were
often far away and not immediately accessible. Additionally, some participants expressed
concerns about personal safety when walking around reserve areas, noting fear of encountering
bears and stray dogs. Some participants also reported frequently moving between rural and urban

arcas.

Suggestions to improve accessibility to traditional foods and activities included providing
transportation to activity sites, offering incentives to encourage children’s participation, and
ensuring the availability of childcare to mitigate caregiving responsibilities. It was also noted that
urban areas are generally preferred due to greater opportunities and resources. However, rural
areas were recognized as having distinct advantages, such as access to fresh air and greater
availability of Indigenous traditional foods and activities, despite the potential for increased

feelings of isolation.

Experiences with culturally appropriate care

Within this overarching theme, participants primarily described their current experiences with
healthcare services and emphasized the importance of receiving culturally appropriate care. They
expressed a strong appreciation for care tailored to their cultural context, as reflected in the

following participant statement:

"... yeah, it was definitely important. It was just the midwives over at [local
Indigenous medical clinic], they offer that type of care there. They gave

me cedar bath, which was very lovely. I really liked that and you could talk to
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elders if you want to, talk groups, talks and stuff like that. Very, very
nice. I'm glad I went there..."

A word cloud depicting the codes most commonly applied within this theme is provided in
Figure 4.4.

Suggestions for culturally appropriate care

Importance of Culturally appropriate care

Culturally Appropriate Care

Figure 4.4: Word cloud of codes applied within the “Experience with Culturally Appropriate Care” theme. Green terms
represent positive experiences and perceived strengths, whereas yellow terms represent negative experiences, challenges, or
perceived gaps. Font size reflects the frequency of coded references, with larger terms indicating a greater number of coded
references. Particularly highlighting a desire for physicians to have greater knowledge of women’s health within Indigenous
cultures. Participants also underscored the need for the integration of Indigenous teachings into existing care programs.
Furthermore, they identified inconsistencies between biomedical and traditional sources of guidance, for example, while some
physicians indicated that participation in sweat lodge ceremonies during pregnancy was acceptable, knowledge

keepers advised against it.

Discussion

This study explored the pregnancy experiences of Indigenous women living in urban areas of
Manitoba and their perspectives on the importance of availability and accessibility of Indigenous
traditional foods and activities in the prevention and management of GDM. The significance of
traditional foods, activities, and teachings emerged as an overarching theme across both
focus group discussions and in-depth interviews, underscoring their centrality to participants’
identity, beliefs, and well-being. Participants described pregnancy as a sacred time during which

women deserved deep respect and culturally informed support — a perspective that highlights the
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profound disconnect between Indigenous understandings of pregnancy and the predominantly

biomedical framework within which most participants received their care.

These findings are consistent with previous research conducted with urban Indigenous peoples in
Saskatchewan by Shafiee et al., as well as with Elliott et al., who identified comparable challenges
regarding access to Indigenous traditional foods in British Columbia and noted that food security
can be improved through increased accessibility of these foods (Elliott et al., 2012; Shafiee et al.,
2022). Despite the recognized importance of traditional foods and activities, access remained
hindered by key barriers — most notably transportation challenges, financial constraints, and a
loss of connection to community. Social networking and knowing someone within the community,
such as a hunter or a harvester, was identified as an important facilitator for accessing these
resources, suggesting that urban relocation and the resulting disconnection from community

networks represent one of the primary barriers faced by participants.

These findings highlight multiple areas warranting attention within both the healthcare system and
at the program level. Within the healthcare system, there is a clear need for the incorporation of
Indigenous knowledge and cultural practices into care delivery, as well as a formal evaluation of
the existing knowledge of healthcare providers and students to determine whether a knowledge
gap exists. One reason behind the shortcomings in providing appropriate care to Indigenous
patients may be a lack of provider confidence, which could itself stem from insufficient knowledge
of Indigenous cultural practices, traditional foods, and activities. This is consistent with existing
literature on cultural safety in healthcare, which identifies provider discomfort and lack of
training could potentially stem from lack of knowledge (Curtis et al., 2019). Importantly,
participants noted that receiving culturally safe care does not necessarily require an Indigenous

provider — rather, it requires knowledge, genuine respect, and a commitment to cultural humility.
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This is a significant finding, as it suggests that meaningful improvements in care are achievable
through targeted education and training of existing healthcare providers, without

requiring immediate structural overhaul of the healthcare workforce.

Another notable finding was the inconsistency between biomedical and traditional guidance
received by participants. For example, while some physicians indicated that participation in sweat
lodge ceremonies during pregnancy was acceptable, community members advised against it. This
divergence not only reflects the possible knowledge gap among healthcare
providers regarding Indigenous cultural practices but also places an unfair burden on Indigenous
patients to navigate conflicting information during an already vulnerable time. Bridging this gap
requires healthcare providers to develop a foundational understanding of Indigenous cultural
practices and to engage respectfully with traditional knowledge systems rather than dismissing or

misrepresenting them.

Participants also identified the need to provide education on GDM to pregnant women regardless
of their diagnosis, reflecting a desire for proactive and inclusive health information. Many
participants reported having little to no knowledge of GDM prior to receiving a diagnosis
and described receiving minimal explanation from healthcare providers during testing procedures,

which was experienced as distressing.

These findings align with those of Whitty-Rogers et al., whose study of Mi'kmaq women with
GDM similarly identified transportation as a barrier to accessing healthcare services
and appropriate support, while noting that participants relied heavily on community and family
networks during difficult times (Whitty-Rogers et al., 2016). In that study, transportation limited
access not only to healthcare services but also to grocery shopping and the locations where prenatal

care was provided, mirroring the experiences described by participants in the present study. The
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cost of healthy foodemergedas a further barrier to accessing nutritious options
and purchasing groceries, again consistent with what our participants reported. Likewise, the
appreciation participants expressed for the support of family and friends during pregnancy and
GDM echoed a theme that was also prominent in the current study. Taken together, the consistency
of these findings across different Indigenous communities and contexts suggests that transportation,
food affordability, and the importance of family and community support are not isolated concerns

but recurring barriers and facilitators that shape the experiences of Indigenous women with GDM.

Notably, pregnancy was identified by many participants as a strong motivator to adopt
healthier behaviors and seek out health information, suggesting that the prenatal
period represents a critical and receptive window for proactive education and culturally informed
intervention. At the program level, existing community programs should be revised to better
integrate Indigenous knowledge and cultural practices, and their visibility must be increased
among both healthcare providers and the general population. Participants specifically called for
the incorporation of practices such as elder involvement, the Seven Teachings, smudging
ceremonies, moss bag and moccasin making, ribbon skirt making, drum making, traditional
cooking classes, and sharing circles into existing programming. This aligns with earlier reports
that these activities are important historical and cultural birth practices (Cidro et al., 2021;
O’Diriscoll et al., 2011). The inclusion of these culturally meaningful elements was seen not only
as enriching but as essential to participants feeling seen, respected, and genuinely supported.
Practical facilitators such as the provision of meals and childcare during program sessions
were also identified as significant enablers of participation and should be considered in program

design and funding decisions.
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Although participants appreciated the existence of support programs during pregnancy, they felt
these could be better tailored to the specific needs of Indigenous peoples — a finding that points
to the importance of co-designing programs with Indigenous communities rather than developing
them externally. Limited awareness of existing programs among both healthcare providers and the
general population may be attributed to inadequate promotion, as well as the absence of a
centralized and regularly updated database of available resources or the absence of promotion of
such database. This gap may be further compounded by the continuous emergence of new
programs, some of which risk duplicating existing efforts rather than building meaningfully upon

them.

Beyond individual knowledge gaps, systemic barriers persist in the delivery of appropriate care to
Indigenous populations. These barriers are not incidental but are deeply rooted in the historical
exclusion of Indigenous peoples’ needs from the design and development of healthcare programs
and services. The legacy of residential schools, forced urbanization, and the deliberate suppression
of Indigenous cultural practices has resulted in profound intergenerational trauma and a
widespread loss of cultural connection that continues to shape the health experiences of urban
Indigenous peoples today. Addressing these systemic barriers therefore requires not only
programmatic changes but a broader commitment to reconciliation and decolonization within the

healthcare system.

To our knowledge, at the time this study was conducted, no existing research had assessed the
experiences of urban Indigenous peoples in Manitoba with care received through the Canada
Prenatal Nutrition Program (CPNP) — specifically regarding Indigenous traditional foods and
activities and their relationship to GDM — wusing a CBPR approach. This study

therefore addressed an important gap in the literature while contributing a methodological
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framework that centers Indigenous community members as active participants in the research
process. Having identified these gaps, the logical next steps involve addressing their root causes.
Most urgently, a formal assessment of healthcare providers’ knowledge regarding Indigenous
traditional foods, activities, and cultural practices should be prioritized, as this would clarify the
extent of any knowledge gap and inform the development of targeted educational interventions. In
parallel, developing a centralized and regularly updated database of existing programs and services
would improve information accessibility for both providers and the broader population. Evaluating
existing programs to determine whether they adequately meet the needs that newer initiatives aim
to address would also represent a more efficient use of resources than developing redundant
programming. Finally, broader and more strategic promotion of existing support programs — both
within the healthcare system and in the wider community — is essential to ensure that those who

would benefit from these resources are aware of and able to access them.

Several strengths of this study are worth noting. The use of a CBPR approach allowed gaps in care
to be identified in direct collaboration with the community, while also ensuring that participants’
proposed solutions were heard and meaningfully incorporated into the findings. To mitigate the
inherent subjectivity of qualitative research, data analysis was conducted independently by three
researchers who subsequently convened to identify common themes and points of convergence,
thereby reducing the potential influence of individual researcher bias. The researchers also did
not possess extensive prior knowledge of the subject matter under investigation, further supporting
an objective approach to analysis. Despite these strengths, several limitations should be
acknowledged. Due to the challenges associated with recording and transcribing interviews, some
data were lost, which may have affected the completeness of the findings. Additionally, while

steps were taken to minimize researcher bias, the personal experiences of the researchers may have
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had a residual influence on data analysis — an inherent limitation of qualitative inquiry that cannot

be entirely eliminated.

Conclusions

This study explored the experiences of urban Indigenous women in Manitoba with the care
provided through the Canada Prenatal Nutrition Program (CPNP), with a particular focus on
Indigenous traditional foods and activities and their relationship to GDM. Using a CBPR approach,
this study centered the voices and lived experiences of Indigenous women, enabling gaps in care
to be identified in direct collaboration with the community and ensuring that participants’
proposed solutions were meaningfully incorporated. The findings revealed that Indigenous
traditional foods, activities, and teachings hold profound significance for participants’ cultural
identity, spiritual well-being, and understanding of pregnancy as a sacred journey. Yet access to
these resources in urban settings remains persistently hindered by barriers including transportation
challenges, financial constraints, and a loss of connection to community networks. At the
healthcare system level, gaps were identified in the integration of Indigenous knowledge and
cultural practices into care delivery, in providers’ confidence and knowledge regarding Indigenous
cultural needs, and in the consistency between biomedical and traditional guidance. While prenatal
and other support programs exist and were appreciated by participants, they were felt to be
insufficiently tailored to the specific cultural needs of Indigenous peoples, and many participants
were unaware of their existence. The loss of cultural practices — rooted in the intergenerational
trauma of residential schools and the historical dismantling of Indigenous ways of life — further
underscores the urgency of creating healthcare and community environments that actively support
cultural reclamation and continuity. These findings carry important implications for both practice

and policy. Most urgently, a formal assessment of healthcare provider
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knowledge regarding Indigenous cultural practices, traditional foods, and activities is needed
to identify existing gaps and guide targeted educational interventions. Critically, participants noted
that culturally safe care does not require an Indigenous provider — it requires knowledge, respect,
and a genuine commitment to cultural safety, suggesting that meaningful change is achievable
through training and systemic reform. At the program level, integrating specific cultural practices
— such as Elder involvement, the Seven Teachings, traditional cooking, and ceremonial activities
— into existing programs, alongside practical facilitators such as childcare and meal provision,
would significantly improve both participation and cultural relevance. A centralized and regularly
updated database of available programs and services, combined with broader promotion of these
resources, would further improve access for both providers and community members. To our
knowledge, this is the first study to examine the experiences of urban Indigenous peoples in
Manitoba with CPNP care in relation to traditional foods, activities, and GDM using a CBPR
framework, addressing a significant gap in the existing literature. Ultimately,
achieving equitable and culturally safe healthcare for urban Indigenous communities requires
sustained commitment to incorporating Indigenous knowledge, amplifying Indigenous voices, and
dismantling the systemic and historical barriers that have long excluded Indigenous peoples’ needs
from healthcare design and delivery. The findings of this study underscore the urgent need for a
culturally responsive and community-informed approach to the care of urban Indigenous women,
particularly in the context of pregnancy and GDM. Addressing the identified gaps — through
healthcare provider education, program reform, and improved access to traditional foods and
activities — is essential not only for improving clinical outcomes, but for honoring the cultural
identity, spiritual well-being, and holistic health of Indigenous peoples. By centering Indigenous

voices and knowledge through a CBPR approach, this study contributes a meaningful step toward
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more equitable and culturally safe healthcare for urban Indigenous communities in Manitoba and

beyond.
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Bridge to Chapter V

The findings from Project Radiant highlighted the importance of culturally appropriate care and
the need for healthcare providers to have knowledge of Indigenous traditional foods and related
cultural practices. Participants' experiences of limited or inadequate guidance regarding traditional
foods raised an important question regarding the preparedness of healthcare providers to provide
such care. This question informed the second study of this thesis, which focused on the
development of a questionnaire to assess knowledge of Indigenous traditional foods among
healthcare providers and students in Canada. Chapter V describes the protocol used to guide the

development and validation of this questionnaire.
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Chapter V: Development of a Valid and Reliable
Indigenous Traditional Foods Knowledge Questionnaire:
A study protocol

Abstract

Background: Ensuring patient satisfaction involves providing culturally competent care, including
offering culturally appropriate advice on food and nutrition. Traditional foods, consumed by
Indigenous peoples, hold culturally significant importance. Preliminary results of ongoing research
exploring gestational diabetes (GDM) prevention among urban Indigenous people in Manitoba
revealed their perception that healthcare professionals do not know about traditional foods or
provide culturally sensitive care. To enable Canadian healthcare professionals to provide culturally
appropriate care to this population, any existing knowledge gap about Indigenous traditional foods

must first be identified. A valid and reliable survey is needed to assess their knowledge.

Aim: To develop a valid and reliable survey to assess Indigenous traditional foods knowledge
among healthcare providers and students within Canada. Method: A nine-step, three-phase process
was employed to develop an Indigenous Traditional Foods Knowledge Questionnaire. The central
innovation of the study was Phase 1 (Steps 1-4), particularly Step 1, which involved establishing
an Indigenous advisory board to provide oversight and ensure alignment with Indigenous values
and priorities. The remaining Phase 1 steps included: (2) defining the construct and developing a

test plan; (3) generating an item pool; and (4) selecting appropriate scoring and response formats.

Phase 2 comprised: (5) assessment of content validity and (6) assessment of face validity. Phase 3
included: (7) refinement of the scale using item analysis; (8) evaluation of factor structure and

internal reliability; and (9) re-examination of item analysis and reliability.
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Summary: This tool can assess knowledge gaps and inform revisions to health professional training
in Canada, including curricula, continuing education, in-service trainings, and professional

standards of practice.

Introduction
Cultural competency is conceptualized as the capacity to interpret and engage effectively with
individuals from diverse backgrounds by maintaining a rigorous respect for cultural norms and

pursuing mutually valued objectives.

Culturally competent care is a key element emphasized within most healthcare professions and has
been shown to be beneficial in various studies. In one systematic review and meta-analysis, almost
all of the studies reviewed found that culturally competent care was associated with patient
satisfaction (Alizadeh and Chavan, 2016). A study conducted by (Damashek et al., 2012) on
culturally competent care in home-based programs for child abuse and neglect mentioned that
programs with higher culturally competent providers have higher client satisfaction and goal
completion (Damashek et al., 2012). Additionally, a 1991 study by (Wade and Bernstein, 1991)

found greater engagement in clinic-based services (Wade and Bernstein, 1991).

Recognizing the essential need for culturally competent care, many healthcare professions in
Canada, including dietetics and nutrition, require education and training related to cultural safety,
especially as it relates to Indigenous values and foods. Indeed, the Integrated Competencies for
Dietetic Education and Practice (ICDEP) in Canada specify that registered dietitians (RDs) must
demonstrate the following: awareness of the role of Indigenous traditional/country foods in dietary
practices; awareness of availability and preparation of Indigenous traditional/country foods;

awareness of Indigenous values and ways of knowing related to health and wellness; and
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awareness of the ongoing impact of colonization/residential schools/intergenerational
trauma/systemic racism on Indigenous peoples in Canada (Eisenbraun, 2020). The ICDEP also
state that RDs must practice in a manner that promotes cultural safety so that dietitians can ““assist
all Canadians in accessing culturally safe and appropriate food and nutrition advice, care and
support” (Eisenbraun, 2020). These competencies were crafted in response to the Truth and
Reconciliation Committee of Canada’s call to address the health needs of off-reserve Indigenous
people and they emphasize the significance of Indigenous knowledge and healing traditions.
Despite this, research shows that few dietetics programs provide required coursework in cultural
competency (Kuhnlein et al., 2006) and dietetics students generally report feeling unprepared to

work with clients from cultures other than their own (Hack et al., 2015).

Indigenous traditional foods are defined as those consumed by Indigenous peoples in Canada prior
to European contact. The significance of these foods extends beyond their nutritional value,
encompassing cultural, spiritual, and relational dimensions of Indigenous life. Importantly,
cultural importance is not limited to the foods themselves but also includes the practices,
knowledge systems, and methods associated with their harvesting, preparation, and consumption

(First Nations Traditional Foods Fact Sheets, n.d.).

Indigenous traditional foods provide numerous health benefits, as demonstrated by a research and
education intervention conducted within an Indigenous community in British Columbia. Increased
consumption of traditional foods among participants was associated with improvements in key
nutritional biomarkers, including vitamin A, iron, and folate status. These findings highlight the
nutritional value of traditional food systems and their potential to contribute to improved health

outcomes. Moreover, traditional foods represent a culturally relevant approach to nutrition for
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Indigenous peoples, underscoring their importance as a foundation for future research and public

health initiatives (Kuhnlein et al., 2006).

A growing body of literature has further documented the role of traditional foods in the prevention
and management of chronic diseases. Traditional plant-based foods, in particular, are rich in
bioactive compounds that contribute to the prevention and management of noncommunicable

chronic diseases (NCDs), while also supporting cultural continuity and ecological sustainability

(Sarkar et al., 2020).

Additionally, a longitudinal study conducted in a First Nations community in Ontario, Canada,
examined the relationship between dietary patterns and the incidence of type 2 diabetes mellitus
(T2DM) over a ten-year period. Three primary dietary patterns were identified: Balanced Market
Foods, Beef and Processed Foods, and Traditional Foods. Notably, adherence to the Traditional
Foods pattern, characterized by the consumption of culturally significant, locally sourced foods,
was not associated with an increased risk of T2DM. In contrast, the Beef and Processed Foods
pattern was linked to a higher incidence of T2DM. These findings suggest that traditional dietary
patterns may confer protective health benefits and emphasize the importance of promoting
traditional and balanced food consumption, while reducing reliance on highly processed market

foods, in efforts to address T2DM among Indigenous populations (Reeds et al., 2016).

In addition to being knowledgeable about the health benefits that traditional foods can provide,
RDs should also be well informed about the important role these foods have in terms of food
security. The ICDEP mandate that dietitians possess knowledge to address household food
insecurity and advocate for food systems that support equity and Indigenous food sovereignty
(Eisenbraun, 2020). Food security within indigenous communities is inextricably connected to the

accessibility and continuation of traditional food resources. A comprehensive review of literature
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on traditional diets and food security among Indigenous populations in Low- and Middle-Income
Countries (LMICs) demonstrates the crucial role these diets play in ensuring food security, as well
as in preserving cultural heritage and environmental sustainability. The review analyzed thirty-
seven studies, highlighting the significant impact of traditional foods in supporting food security
and maintaining cultural and ecological systems. The findings underscore the necessity of
promoting and safeguarding traditional food knowledge among Indigenous peoples, suggesting
that such efforts are crucial for their long-term food security and cultural preservation (Sidiq et al.,
2022). Food security in Yukon First Nations communities is closely linked to the consumption of
traditional foods, as highlighted in a study evaluating food patterns in Vuntut Gwitchin households
in Old Crow and Tlingit households in Teslin. Using food frequency questionnaires and the Health
Canada Household Food Security Survey Module, the study compared traditional food
consumption in the spring of 2007 and winter of 2008 to data from the early 1990s. The findings
revealed that the overall frequency of traditional food consumption remained stable over the 15-
year period. However, significant variations in the consumption of specific food groups
underscored the impact of environmental changes on food availability. The study concluded that
while traditional foods remain crucial in these diets, food security challenges persist due to the
limited availability of food species, lack of access to harvesting equipment, and decreased time for
harvesting activities (Schuster et al., 2011). It is crucial to recognize that the shift from traditional
foods to a more Western diet can have adverse effects on the public health and food security of
Indigenous communities. As previously discussed, the promotion and increased accessibility of

traditional foods for Indigenous people play a vital role in addressing this issue.

Additionally, preliminary findings from our ongoing project, which focuses on developing a GDM

prevention program for urban-dwelling Indigenous individuals, suggest that healthcare
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professionals may not be adequately equipped to provide culturally appropriate care related to
traditional foods and dietary practices. As highlighted by interview participants, this gap may be
attributed, in part, to insufficient knowledge and education regarding Indigenous traditional foods.
Providing patients with information about traditional foods and their health benefits is a critical
component of culturally competent care, as it supports the integration of cultural practices and
preferences into healthcare delivery (Alizadeh and Chavan, 2016). However, healthcare providers
cannot effectively offer such guidance without first possessing a strong foundational knowledge

of these foods.

To assess healthcare providers’ current knowledge of Indigenous traditional foods and identify
areas for improvement, the development and implementation of a questionnaire represents a
practical and systematic approach. Survey research, defined as the collection of data from a sample
of individuals through structured questions, is widely used in academic research to efficiently
gather information from large populations (Ponto, 2015). However, survey research is subject to
potential sources of bias, including sampling and measurement error (Ponto, 2015). One key
strategy to mitigate these limitations is the use of a validated and reliable survey instrument that

clearly defines and accurately measures the population and constructs of interest (Ponto, 2015).

A central challenge in survey development lies in the accurate assessment of constructs. Constructs
are theoretical concepts derived from empirical observations that are not directly measurable, such
as knowledge, attitudes, or behaviours. As a result, they must be assessed indirectly through
carefully developed indicators or items, which collectively represent the underlying concept. In
the field of nutrition, knowledge has been conceptualized as a construct reflecting individuals’

cognitive processes related to food and nutrition information (Axelson and Brinberg, 1992).
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However, the construct of Indigenous traditional foods knowledge has not yet been clearly defined

or operationalized within a psychometric framework.

Previous research in nutrition has established methodological foundations for the development of
knowledge-based questionnaires. For example, (Parmenter and Wardle, 1999) developed a widely
used instrument to assess adult nutrition knowledge in the United Kingdom, followed by further
work outlining key design principles, including item generation, pilot testing, and evaluation of
validity and reliability (Parmenter and Wardle, 2000). Building on this work, (Trakman et al.,
2017a) incorporated advanced psychometric techniques, such as factor analysis and Item Response
Theory (including Rasch analysis), and proposed an eight-step framework for developing robust

nutrition knowledge instruments.

Building on these established methodologies, the present study aims to develop a valid and reliable
questionnaire to assess healthcare professionals’ knowledge of Indigenous traditional foods in
Canada. This tool will serve as a foundation for identifying existing knowledge gaps and will
inform recommendations for enhancing university curricula and educational strategies to better

support culturally competent care.

Method

A comprehensive three-phase, nine-step model was employed to develop a valid and reliable
Indigenous Traditional Foods Knowledge Questionnaire (ITFKQ). This process builds on the
framework proposed by (Trakman et al., 2017a), with the addition of an initial step to ensure that
Indigenous leadership and data sovereignty are appropriately integrated throughout the study. The

whole process is outlined in Figure 5.1.
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Phase I
In Phase I, the initial draft of the questionnaire was developed under the guidance and oversight

of the Advisory Board. This phase consists of four steps, each of which is described in detail below.

Step 1: Formation of an advisory board

Development of the ITFKQ occured in partnership with Indigenous knowledge keepers and
experts in Indigenous traditional foods in Canada, including Elders, community members,
academics, and other relevant contributors. Advisory board members provided ongoing oversight
and guidance throughout all stages of questionnaire development. Purposive sampling were
employed for this step. Individuals were identified and invited to serve on the Advisory Board,
with a target membership of three to eight participants. The inclusion criteria included: being at

least 18 years of age and having the ability to speak, read, and write in English.

Step 2: Definition of Construct and development of the test plan

A one-on-one meeting was conducted with each advisory board member. These sessions began
with an overview of the project, followed by open-ended discussions on key components,

including:

Definitions of Indigenous traditional foods and traditional food knowledge

How to assess this knowledge among healthcare professionals

e Recommended questionnaire sections and culturally appropriate question formats

The key aspects that each section should address regarding Indigenous traditional foods

All meetings were recorded, and detailed notes were taken. Insights from these discussions

informed the development of a test plan. Due to the complexity of the topic, the questionnaire is

87



expected to include multiple sub-sections, each addressing key aspects of Indigenous traditional

foods.

Step 3: Generation of the item pool

Once the construct is identified and the test plan is developed, an item pool was created to represent
each sub-section, with items targeting the key aspects within each area. The initial item pool
contained approximately three to four times the number of items expected to appear in the finalized
questionnaire (Trakman et al., 2017a). A certain degree of redundancy was used so that items that
do not behave as expected can be removed at later validation stages (Trakman et al., 2017a). Item
creation was informed by current literature, including peer-reviewed journal articles, educational
materials, books, guides on Indigenous Traditional Foods, and relevant grey literature. Language
was kept simple and concise, and item development was guided by the advisory board. Items were
written in plain-language level appropriate for health professionals. Double negatives and double
barrel questions were avoided to minimize ambiguity and confusion (Dawis, 1987; Fink, 2003;
MacKenzie et al., 2011; Sudman and Bradburn, 1982). Questions were written as full sentences
and slang, abbreviations, and jargon will be avoided. Case-based questions will be included to
assess higher-order cognitive processes, allowing participants to apply knowledge to realistic,

context-specific scenarios (Cecilio-Fernandes et al., 2018).

Step 4: Choice of the scoring system and response format

Responses were close-ended (i.e., pre-selected responses), as open-ended responses are less
reliable (Fink, 2003); specifically, a multiple-choice (MC) format was used. A MC format allows
for analysis of distractor options as well as valuable information regarding potential nutritional

misinformation or knowledge gaps (Presser et al., 2004).
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One point was awarded for each correct option selected, as this is the most common and widely
accepted scoring mechanism (Parmenter and Wardle, 1999). Total score and sub scores were both

reported to allow for assessment of gaps in knowledge (Trakman et al., 2017a).
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Figure 5.1 Overview of the study methodology
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Figure 5.1: Three-phase, nine-step process for the development and validation of the Indigenous Traditional Foods Knowledge Questionnaire (ITFKQ).
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Phase I1

In Phase II, the validity of the developed item pool was assessed using a panel of experts and by
engaging the target population of healthcare providers in Canada. This phase consists of two steps,

which are described in detail below.

Step 5: Assessment of Content Validity

Content validity will be assessed by a panel of three to ten experts to ensure that items are relevant
and cover all topics of the construct defined. This panel of experts will not include members of the
Advisory Board to avoid bias. Rather, it will be a new panel consisting of Indigenous knowledge
experts, RDs, nutritionists, and survey design scientists from a wide range of sectors, including
academia, private practice, and industry (Trakman et al., 2017a). A guide outlining the definition
of the construct and the key aspects of each sub-section will be provided at the beginning of each
corresponding section. Validity will be quantified using the content validity index (CVI) (Polit et
al., 2007). Each expert will rate the individual items for relevance on a 4-point Likert scale (1 =
‘very irrelevant,” 2 = ‘irrelevant,” 3 = ‘relevant,” and 4 = ‘very relevant’). The CVI for each item
is then calculated by dividing the number of raters who scored the item as 3 or 4 by the total
number of raters. Scores above 0.8 are considered adequate. All questionnaires will be
administered electronically via REDCap electronic data capture tools hosted at the University of
Manitoba. REDCap (Research Electronic Data Capture, Vanderbilt University, Nashville, TN,
USA) is a secure, web-based software platform designed to support data capture for research

studies.

Step 6. Assessment of Face Validity

An assessment of face validity will confirm that the instructions are clear and easy to follow and

that there are no technical issues when completing the questionnaire. It will also estimate how long
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it will take to complete the questionnaire. To reliably assess face validity, a retrospective think-
out-loud model will be used, whereby participants verbalize their thought process as they complete
each item (Presser et al., 2004). A small sub-sample (ten to twenty participants) representative of
the target audience (i.e., health professionals) will be recruited to complete the questionnaire. After
completing the questionnaire, each participant will be asked to book a time at their earliest
convenience to meet virtually in one-on-one interviews with a research team member to discuss
their experience. Questions such as “what do you think this section is testing?”” and “what questions

did you find to be confusing?”” may be asked.

Phase 111

Phase III of the study will involve rigorous statistical analyses to ensure the reliability of the
developed questionnaire and to confirm that it accurately measures the construct of interest in

alignment with the hypothesized framework. This phase will consist of the following three steps.

Step 7: Purification of the scale using item analysis

After the questionnaire has been revised based on face and content validity assessments, item
analysis will be conducted. This will involve techniques from Classical Test Theory (CTT),
including evaluation of item characteristics, item difficulty, item discrimination, and inter-item

correlations (Trakman et al., 2017a).

1. Item characteristics:
Response frequencies, means, and standard deviations will be screened and items whose
responses are very positively or negatively skewed will be considered for removal
(Collison et al., 1996; Gable and Wolf, 2012; Pallant, 2016). Incorrect options chosen by

less than 5% of participants will be deemed ‘non-functional’ and modified (Petrillo et al.,
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2015), with the goal that all distractors be endorsed by an equal number of respondents
(Parmenter and Wardle, 2000).

. Item difficulty:

Item difficulty will be assessed by reviewing how frequently respondents answered
individual questions correctly; if less than 20% or more than 80% of respondents answered
an item correctly, it will be considered for removal (Kline, 2000; Parmenter and Wardle,
1999). However, items may also provide useful information about gaps in knowledge, so

this will be considered in the decision-making process (DeVellis, 2016).

. Item discrimination:

An item will be considered as a poor judge of knowledge if respondents do well overall on
the questionnaire but poorly on the item (Parmenter and Wardle, 2000). To assess for this
item discrimination, correlation between the item score and the total score (minus the item
of interest) will be determined. Items achieving a minimum correlation coefficient of 0.2—
0.3 will be retained (Parmenter and Wardle, 2000). As the ITFKQ will utilize a MC format,
a Pearson’s correlation coefficient will be used (Trakman et al., 2017a).

Inter-item correlation:

Inter-item correlations will also be evaluated to determine if items are measuring the same
thing (high correlations, r >0.7) or if the items are too diverse to be assessing a single

construct (low correlations, r<0.3) (Pallant, 2016).

Step 8: Evaluation of the Scale: Factor Structure and Internal Reliability

Exploratory Factor Analysis (EFA), grounded in Classical Test Theory (CTT), will be conducted

to identify the underlying factor structure of the instrument. Principal Component Analysis (PCA)

will be used as the extraction method. Prior to conducting EFA, several assumptions will be
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evaluated, including adequate sample size, inter-item correlations of at least 0.30, a statistically
significant Bartlett’s Test of Sphericity (p<0.05) and a Kaiser—Meyer—Olkin (KMO) measure of

sampling adequacy of at least 0.60 (Trakman et al., 2017a).

Internal reliability will be assessed to evaluate consistency and minimize random error (Kline,
2000). Cronbach’s alpha (Ca) will be calculated, with a threshold of >0.70considered acceptable
(Parmenter and Wardle, 2000; Streiner, 2003). Cronbach’s alpha will be reported separately for
each subscale identified (Trakman et al., 2017b). Inter-item correlations will also be examined

alongside Cronbach’s alpha to ensure that high values are not attributable to item redundancy

(Briggs and Cheek, 1986).

Rasch analysis will be conducted to further assess measurement properties, including
unidimensionality. This analysis will evaluate whether individuals with higher levels of knowledge
are more likely to respond correctly (Trakman et al., 2017a). Model fit statistics will be used to

examine consistency between observed and expected responses (Trakman et al., 2017b).

Step 9: Re-examine Item Analysis and Reliability

Construct validity will be assessed using a known-groups comparison to determine whether the
questionnaire can distinguish between groups expected to differ in knowledge levels (Mokkink et
al., 2010; Parmenter and Wardle, 2000). A sub-sample representative of the target audience will
be recruited using convenience sampling. Academic program directors and professional
organizations (e.g., Indigenous Physicians Association of Canada, Indigenous Nutritional
Knowledge Information Network, etc.) will be contacted. Concurrently, a sub-sample of
participants representative of a group from which knowledge should not be as high will also be

recruited for this step. The above recruitment procedure will be followed; however, non-health
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related academic programs and professional organizations will be targeted for the comparison
group (e.g., engineering, law, computer science, etc.). A power analysis for an independent
samples t-test will be conducted to determine the required sample size, using an alpha level of 0.05,

a power of 0.80, a two-tailed test, and an anticipated large effect size (0.80).

Temporal stability will be evaluated to assess external reliability using a test—retest approach. The
questionnaire will be administered on two occasions, two weeks apart, and the correlation between
scores will be assessed using Pearson’s r, with a threshold of >0.70 considered acceptable

(Parmenter and Wardle, 2000).

Summary

Culturally appropriate care plays a critical role in patient satisfaction and overall well-being.
Providing guidance on Indigenous traditional foods, particularly in relation to specific health
conditions or life stages, has been identified as an important component of care for Indigenous
patients. However, healthcare professionals often lack confidence in delivering such guidance,
which could be due to gaps in knowledge. At present, no valid and reliable instrument exists to
assess this knowledge. Through a rigorous and culturally grounded development process, this
study will produce a validated Indigenous Traditional Foods Knowledge Questionnaire that
integrates Indigenous leadership, values, and priorities. This tool will enable the identification of
knowledge gaps and inform strategies to enhance culturally safe care within the Canadian

healthcare system, contributing to ongoing commitments toward truth and reconciliation.
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Bridge to Chapter VI

The protocol described in this chapter established the methodological framework for developing
and validating the Indigenous Traditional Foods Knowledge Questionnaire (ITFKQ), including
Indigenous governance, item development, content validity, face validity, and the planned
assessment of reliability and construct validity. Following this protocol, Phases I and II of
questionnaire development were completed. Chapter VI reports the implementation and findings
of these completed phases, including the contributions of the Indigenous advisory board,
development and refinement of the questionnaire items, and assessments of content and face

validity. Phase III, which will assess reliability and construct validity, remains ongoing.
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Chapter VI: Indigenous Traditional Foods Knowledge
Questionnaire

Abstract

Objective: To develop a questionnaire evaluating cultural competency and Indigenous food

knowledge among Canadian dietetics students.

Design: A multi-phase validation framework was used to develop the Traditional Food Knowledge
Questionnaire (ITFKQ), adapting established nutrition knowledge questionnaire guidelines to
incorporate Indigenous governance and advisory oversight throughout. This paper reports on
Phase I (forming the Indigenous advisory board, defining the construct and development of the
test plan, generating the item pool, and selecting the scoring system) and Phase II (assessments of

content validity and face validity).

Results: Guided by the advisory board, the final test plan includes eight sub-sections defining
regional and historical contexts of Indigenous traditional foods. Evidence of content validity and
face validity was confirmed based on feedback from an expert panel and participant think-aloud
interviews. The evaluation of the phases resulted in modifications, including targeted item
omissions, a reduction in multiple-choice response options, and terminology updates to eliminate

colonial language.

Conclusions: Measuring the knowledge of healthcare providers on Indigenous traditional foods is
important for providing culturally appropriate care. With the development of the ITFKQ, the
potential gap in cultural knowledge among health care practitioners may be identified and

Indigenous governance throughout healthcare ensured.
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Introduction

Cultural competence refers to the integration of behaviors, policies, knowledge, and attitudes
within a system to enable effective cross-cultural practice. This integration is essential for the
provision of care that is equitable, free of disparity, and maintains acceptable standards of quality
and efficacy. Research has demonstrated that culturally competent care is associated with
improved patient satisfaction and trust (Castro and Ruiz, 2009; Ohana and Mash, 2015; Paez et al.,
2009; Tajeu et al., 2015; Thom and Tirado, 2006). Furthermore, higher levels of cultural
competency within the healthcare system have been shown to improve patient adherence to
medication and treatment plans, as well as increase engagement with and utilization of health

programs (McCalman et al., 2017).

Recognizing the essential need for culturally competent care, many healthcare professions in
Canada, including dietetics and nutrition, require education and training related to cultural safety,
particularly as it pertains to Indigenous values and foods. The Integrated Competencies for Dietetic
Education and Practice (ICDEP) in Canada specify that registered dietitians (RDs) must
demonstrate awareness of the role of Indigenous traditional and country foods in dietary practices,
awareness of the availability and preparation of Indigenous traditional and country foods,
awareness of Indigenous values and ways of knowing related to health and wellness, and
awareness of the ongoing impact of colonization, residential schools, intergenerational trauma, and
systemic racism on Indigenous peoples in Canada (Eisenbraun, 2020). The ICDEP further
stipulates that RDs must practice in a manner that promotes cultural safety, enabling dietitians to
assist all Canadians in accessing culturally safe and appropriate food and nutrition advice, care,

and support (Eisenbraun, 2020).
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Indigenous traditional foods are defined as those consumed by Indigenous peoples in Canada prior
to European contact. The significance of these foods extends beyond their nutritional value,
encompassing the cultural, spiritual, and relational dimensions of Indigenous life. Importantly, it
is not solely the foods themselves that hold cultural importance, but also the practices, knowledge,
and methods through which these foods were harvested, prepared, and shared (First Nations Centre,
2009). Indigenous traditional foods therefore represent more than sources of nutrition; they are

connected to cultural identity, knowledge, relationships, and community well-being.

Access to Indigenous traditional foods is also closely connected to food security, cultural

continuity, and community well-being (Sidiq et al., 2022; Schuster et al., 2011).

Providing guidance on Indigenous traditional foods, as mandated by the ICDEP
(2020), represents a fundamental component of culturally competent care for Indigenous peoples
in Canada. Culturally competent care has been shown to improve patient satisfaction and trust in

the healthcare system (Brunett and Shingles, 2018; Govere and Govere, 2016).

Preliminary findings from an ongoing project focused on developing a gestational diabetes
mellitus (GDM) prevention program for urban-dwelling Indigenous individuals suggest that
healthcare professionals may lack the knowledge necessary to deliver culturally appropriate
care related to traditional foods and dietary practices. Providing culturally competent care requires
that healthcare providers have a solid foundational knowledge of their patients' traditional foods
and dietary practices (Alizadeh and Chavan, 2016); however, providers cannot offer meaningful

guidance in this area without first possessing that knowledge themselves.

A validated instrument is needed to assess healthcare providers' knowledge of Indigenous

traditional foods and identify areas for improvement. The present study therefore developed the
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Indigenous Traditional Foods Knowledge Questionnaire (ITFKQ) using a culturally grounded,
Indigenous-governed approach. The complete three-phase, nine-step methodological framework
used to guide questionnaire development is described in Chapter V. This chapter reports the
implementation and findings of Phases I and 11, including the formation of the Indigenous advisory

board, development of the questionnaire content, and assessment of content and face validity.

Method

3 phase, 9 step validation process

A three-phase, nine-step framework was used to develop and validate the ITFKQ, as described in
detail in Chapter V. This chapter reports the implementation and findings of Phases I and II,
including item development under Indigenous governance, content validity, and face validity.

Phase III, which will assess reliability and construct validity, remains ongoing.

Recruitment

Advisory Board

Purposive sampling was used to recruit members for the advisory board. With the assistance of
Indigenous leaders on the University of Manitoba campus and throughout the greater community
in Canada, individuals were identified and invited to participate on the advisory board, with a
target membership of five to eight individuals. Inclusion criteria included being at least 18 years
of age and able to speak, read, and write English. Virtual meetings were held on need basis
according on the progress of the project, using the University of Manitoba Zoom platform, ranging
from 60 to 120 minutes depending on the agenda. Members were compensated for their time with

funds provided by the Faculty of Agricultural and Food Sciences.
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Content Validity

Purposive sampling was used to recruit content validity experts. Experts were identified through
word of mouth and referral by other individuals in their respective fields, and by
searching Canadian academic program and professional organization websites. Inclusion criteria
included being at least 18 years of age and able to speak, read, and write English. Those who
agreed and completed an online eligibility criteria and consent form. Participants were

then given access to the online questionnaire on REDCap to rate the individual items.

Face Validity

Convenience sampling was used to recruit face validity participants via email to Canadian health-
related academic programs and health professional organizations representing dietetics and
nutrition, nursing, and medicine, including physicians and physician assistants. Inclusion criteria
included being at least 18 years of age and able to speak, read, and write English. Interested
individuals followed a link in the email to complete eligibility screening. Those found eligible
were directed to an online consent form and were provided access to the draft ITFKQ via
REDCap. After completing the questionnaire on REDCap, Microsoft online booking system was
used to book the one-on-one interviews which were then conducted via the University of Manitoba

Zoom platform, and audio was recorded. Each interview lasted between 30 and 60 minutes.

Ethics

This study received ethics approval from the Committee for Harmonized Health Impact, Privacy,
and Ethics Review (CHIPER). Participants in the content validity expert panel and the face validity
think-aloud interviews provided electronic informed consent via REDCap prior to participation.
All data were collected and stored securely within the REDCap system, accessible only to the

research team. In accordance with the principles of Indigenous data sovereignty, the Indigenous
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advisory board provided oversight throughout all phases of the study to ensure that the research
process and outputs aligned with the values, priorities, and self-determination of Indigenous
communities. Recruitment of the Indigenous advisory board did not require ethics approval, as
board members served in a governance and oversight capacity rather than as research participants,
and no personal data were collected from them. Advisory board members were compensated at a
rate of $50 per hour. Content validity expert panel members were entered into a random draw for
a $50 Amazon electronic gift card, and face validity participants were entered into a random draw

for a $100 Amazon electronic gift card.

Result

Participants

The advisory board consisted of two Indigenous dietitians and one librarian specializing in
Indigenous Studies. For the content validity panel, thirteen individuals completed the eligibility
screening. Of these, three did not meet the eligibility criteria; one did not sign the consent form,
and two did not begin the questionnaire's rating. The final panel consisted of seven experts who
self-identified as being at least 18 years of age, able to speak English, and currently working as a
dietitian, nutritionist, or survey design scientist, or identifying as an Indigenous knowledge keeper
in Canada. Of the seven panel members, five rated all sections of the questionnaire while the
remaining two rated only some sections. For face validity, 56 individuals initiated the eligibility
screening process by providing their email address. Of these, ten did not complete the eligibility
screening, seven did not meet the eligibility criteria, eleven did not sign the consent form, four did
not begin the process, and twelve did not schedule an interview with the research team. The

remaining twelve completed the questionnaire and booked an interview; however, two did not
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attend their scheduled interview. The final sample consisted of ten participants who completed the

questionnaire and participated in a one-on-one interview with a member of the research team.

The final questionnaire to date

"Indigenous traditional food knowledge" was defined by the advisory board as knowledge of
edible resources sourced directly from local ecosystems and landscapes that were available to
Indigenous communities prior to external contact, with the diversity of these foods shaped by
geographical location, reflecting the distinct ecological conditions and cultural practices of each
region. Based on the Government of Canada's classification of six groups of First Nations
according to geographical location prior to European arrival, this distinction was proposed to the
advisory board as a framework for the development of the test plan. The advisory board
acknowledged that Indigenous traditional foods differ across these regions and further
recommended that Inuit peoples' distinct food culture be included as a separate section. All
advisory board members also emphasized that colonialism, residential schools, and nutrition
experiments have had a significant impact on Indigenous traditional foods, and that a section
addressing the history of Indigenous culture and its relationship to traditional foods was necessary.
Based on these discussions, a test plan with eight sections was developed, as presented in Table

6.1.
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Table 6.1: Test plan developed to address the history of Indigenous culture and its relationship to traditional foods

Sub-sections

Key aspects

Indigenous History

Woodlands

Iroquoian

Plains

Plateau

Pacific Coast

Mackenzie and Yukon River Basin

Inuit Nunangat

Traditional foods, colonization, loss of land, residential schools, and food skills

Nutritional/cultural value, preparation, accessibility (food insecurities), resources, health
benefits/concerns

Nutritional/cultural value, preparation, accessibility (food insecurities), resources, health
benefits/concerns

Nutritional/cultural value, preparation, accessibility (food insecurities), resources, health
benefits/concerns

Nutritional/cultural value, preparation, accessibility (food insecurities), resources, health
benefits/concerns

Nutritional/cultural value, preparation, accessibility (food insecurities), resources, health
benefits/concerns

Nutritional/cultural value, preparation, accessibility (food insecurities), resources, health
benefits/concerns

Nutritional/cultural value, preparation, accessibility (food insecurities), resources, health
benefits/concerns
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In consultation with the advisory board, the key aspects of each section were identified and
discussed. Based on these conversations, a member of the research team developed the test plan
outlining each section and its key aspects, which was then sent to the advisory board for review
and was revised based on their guidance. Additionally, the most commonly consumed foods in
each region were identified using multiple resources, and a comprehensive list was developed,

which is presented in Table 6.2.
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Table 6.2: List of commonly consumed foods and most consumed foods in each region

Regions Commonly consumed foods Most consumed foods
Berries, cod, lobster, oysters, eel, Atlantic salmon, scallops, dulse, Irish moss, Moose, deer, bear, caribou,
Woodland kelp, corn, potatoes, fiddleheads, blueberries, cranberries, sunflowers, pear, geese, ducks, muskrat, beaver,
plum, tomatoes, squash, cotton, flax hare
Squash, seeds of squash, sunflower, strawberries, raspberries, blackberries, .
. ) o . Corn (sweet, popped, flint,
. chokecherries, maple syrup, wild asparagus, cattail, milkweed, sorrel, wild
Iroquoian : . . hulled, bread), beans (soup,
pea, wild dock, mushrooms, puftballs, artichoke root, yellow pond lily root,
pole, dwarf)
maple sugar, nuts, fish
Pemican, labrador tea, moose, deer, whitefish, pike, pickerel, caribou, hare,
. . . : ) Buffalo, chokecherry paste,
Plains waterfowl, sucker heads, whitefish, fish eggs, pigweeds, dandelion, cattails
) ) ) saskatoons, bear, moose nose
roots, poplar cambium, rosehips, mint
Raspberries, blueberries, salmonberries, inner bark of evergreen, poplar,
waterfowl, game meat, roots, greens
Cod, flounder, halibut catch, salmon, shellfish, octopus, herring, seal, sea lion,
Plateau sea otter, ooligans grease, mussels, clams, crab, abalone, sea urchin, cow Salmon, saskatoons

parsnip, sheep sorrel, lamb’s quarters, shoots from salmon berries, fireweed,
thimbleberries, silverweed, camas, rice root, fern, cottonwood mushrooms,
raspberries, salmonberries, blueberries, huckleberries, soapberries, elderberries

Cod, flounder, halibut catch, salmon, shellfish, octopus, herring, seal, sea lion,
sea otter, ooligans grease, mussels, clams, crab, abalone, sea urchin, cow
parsnip, sheep sorrel, lamb’s quarters, shoots from salmon berries, fireweed,
thimbleberries, silverweed, camas, rice root, fern, cottonwood mushrooms,
raspberries, salmonberries, blueberries, huckleberries, soapberries, elderberries

Whale (all parts used, including
eggs, organs, backbone, head),
sea cucumber, roots clover,
seaweed

Pacific Coast
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Mackenzie and
Yukon River
Basin

Moose, caribou, mountain sheep, wood buftalo, wild duck, rabbit, seal,

Whitefish, muskoxen
whales, beaver, muskrat, bear

Marine mammals, caribou, birds, fish, muskoxen, partridge, ducks, geese,

Seal ib
salmon, cod, smelt, char, trout, bakeapples, blueberries, blackberries cal, catibou

Inuit Nunangat

Indigenous Traditional foods knowledge is defined as edible resources sourced directly from local ecosystems and landscapes that were available to Indigenous communities prior
to external contact. The diversity of these foods inherently shaped by geographical location, reflecting the distinct ecological conditions and cultural practices of each region.
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Items were only developed for food items for which sufficient information was available in the
literature, as the development of accurate and evidence-based items was not possible for all
commonly consumed traditional foods due to gaps in the existing literature and the fact that some
existing literature examines Indigenous traditional foods through a colonial lens that does not
recognize or value the cultural, spiritual, and relational significance of these foods. Questionnaire
items were then developed based on the key aspects outlined in the test plan and the most
commonly consumed foods in each region. Items were developed primarily using Indigenous
community food guides, further prioritizing Indigenous community knowledge and perspectives
throughout the item development process. Items were written in multiple choice format, which has
been established as the most common and efficient format for knowledge assessment. Following
the development of the initial item pool, the questionnaire was sent to the advisory board for
review and approval. During this review, the advisory board identified additional food items that
are widely consumed within specific regions but had not been captured in
the initial literature review and recommended their inclusion. Items were subsequently developed
for these additional food items in accordance with the same key aspects outlined in the test plan.
The draft questionnaire was subsequently sent to the advisory board for final review and approval
and was revised based on their feedback. Examples of these comments and the resulting changes
are presented in Table 6.3. The initial item pool consisted of 204 items, which was revised to 212

items based on feedback from the advisory board members.
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Table 6.3: Examples of advisory board comments and question revisions

Questionnaire Question/answers Advisory Board Question/answer
section comments revisions

Indigenous History “What are not defined Remove “not” and  Item removed
as traditional food ask in a positive
skills?” way

Woodland “You have a patient
“You have a patient Bold key symptoms who recently ate
who recently ate or cues for question muskrat meat and is
muskrat meat and is clarity now experiencing
not experiencing fever, lethargy, and
fever, lethargy, and infected sores. What is
infected sores. What one possible diagnosis
is one possible to consider?”
diagnosis to

Plains consider?”
“Salt-curling” Standardize terms ~ “Salt-curing”

Inuit Nunangat for consistency
“An Inuit woman...”  Use respectful, “A woman from the

person-first Inuit community...”
phrasing

Note. Bolded words indicate changes made to the question.

Content Validity assessment

The questionnaire was administered to the expert panel via REDCap, where panel members rated
each item based on the test plan to determine whether the items assessed knowledge of Indigenous
traditional foods in accordance with the definition and key aspects developed for each region under
the guidance of the advisory board. Items were rated on a Likert scale and content validity index
(CVI) was calculated for each item. Items with a CVI below 0.80 were removed from the item

pool. Following content validity assessment, the item pool was reduced to 159 items. All changes
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in the number of items throughout the development process are presented in Figure 6.1. A sample

of items that were removed and their corresponding CVI values are presented in Table 6.4.

Table 6.4: Examples of questionnaire items removed and their corresponding CVI values

Section Question # Item removed CVI value
Indigenous Which of the following are not considered
. 1 . » 0.43
History Indigenous traditional foods?
Woodland 9 Whic'h of the following meats has the lowest 0.50
protein content?
Iroquoian 4 How were corn grains traditionally planted? 0.50
Plains 9 What is one‘ important consideration regarding 0.60
chokecherries?
What are some of the types of salmon that are
Plateau 1 used by Indigenous peoples? Choose all that 0.75
apply.
h fish i
Pacific Coast 9 Whe'lt‘are some common ways that cod fish is 0.75
traditionally consumed? Choose all that apply.
Mackenzie and
ich f muskox i 11 f
Vukon River 5 Whlc part of muskox is an excellent source o 0.50
) zinc?
Basins
Inuit Nunangat 10 Which part of seal contains vitamin C? Choose 0.75

all that apply.

Note. CVI = Content Validity Index
Items with a CVI below 0.80 were removed.
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Figure 6.1: Questionnaire Development Process

204 items developed based on regional differences and the
most commonly consumed Indigenous traditional foods
within each region

( Advisory board review: addition of items on specific food

8 items added following review by the advisory board and
principal mvestigator, bringing the total to 212 items

items, correction of typographical errors, and bolding of key
L points to improve clarity

53 items removed following content validity analysis,
leaving 159 items

( Content validity analysis applied: itzms with a CV1 below
L (.80 were removed

Face validity analysis applied: items revised to improve

| item removed and 31 items revised, bringing the total to
158 items

Figure 6.1: Questionnaire development process

understanding and clarity and to reduce repetitiveness
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Face Validity Assessment

Semi-structured think-aloud interviews were conducted with participants who booked an interview
with the research team via Zoom. Interview duration ranged from 23 to 60 minutes. Interviews
were conducted using a standardized interview guide, which included the following questions
asked for each section of the questionnaire: (1) What do you think this section is testing? (2) What
terms are unfamiliar to you? (3) Which questions do you find confusing? (4) Which questions do
you find to be intentionally misleading? and (5) What other feedback do you have? When further
clarification was needed, follow-up questions were asked in relation to specific items to encourage
participants to elaborate on their responses, such as asking them to explain what they found
confusing or misleading about a particular term or item. Interviews were transcribed using Otter.ai
(Otter.ai, Inc., Mountain View, CA, USA), and Atlas.ti (version 23; ATLAS.ti Scientific Software
Development GmbH, Berlin, Germany) was used to generate a report summarizing the suggestions
made for each section and item. Some suggestions were general in nature, such as requesting
clearer instructions on whether looking up answers was permitted or asking whether an "I don't
know" option could be added to all questions or have progress bar for the questionnaire or save for
latter button. Suggestions specific to individual sections and items were reviewed by a team
member and the principal investigator. Items that were identified as confusing, misleading, or
containing double negatives — where such issues were not attributable to a lack of knowledge —
were revised or removed from the questionnaire. The nature of the feedback and the changes made
are described for each section below, and a summary of the specific revisions, removals, and
additions for each item is presented in Table 6.5. On average, completion of the questionnaire by

participants took 65 minutes, with a minimum of 21 minutes and a maximum of 173 minutes.
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Table 6.5: Questionnaire section revisions, removals, and additions for each item after the Face Validity Assessment

Section  Question/responses

Suggestions

Question/response revisions,
removals, and/or additions

“Which of the following do you think
has not had a negative impact on

1 . .. Avoid using double negative Item removed from questionnaire
access to Indigenous traditional
foods?”
“Goose is an excellent source of...7” « . "
Goose is an excellent source of...?
a. B vitamins o .
b1 a. B vitamins (specifically B12),
. Iron . . .
2 o Decrease number of response options iron, and protein
c. Vitamin B12 o o
. b. Vitamin A and vitamin D
d. Fiber .
o c. Vitamin C and fiber
e. Vitamin A 4 AandB
o . Aan
f. Vitamin D
“Corn is seen as a symbol of unity and . . . “... unity and peace between different
3 ) Y o y Eliminate colonial terminology ) ty p ,
peace between different tribes. Indigenous nations
“Hare meat is a source of which Eliminate possibility of multiple “ . ’
4 ) . ) Hare meat is an excellent source...
nutrient(s)? correct response options
“... health benefits of blueberry . e ) “...potential health benefits of
5 . Avoid presupposition in phrasing e
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No items revised in this section

Comments related to knowledge, not
clarity

NA

“What is the usual traditional season
for seal hunting?”

Remove additional word to improve
precision and flow of the item

“What is the traditional season for seal
hunting?”’
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Section 1

Following face validity review, one item containing a double negative was removed as it was
identified as a source of confusion. The wording of two items was revised for clarity, and the
response options of one item were revised to ensure they were clear, concise, and accessible. The
remaining feedback received for this section was determined upon review to reflect knowledge
deficiencies rather than issues with item or instruction clarity, and therefore no further

modifications were made.

Section 2

Several multiple-response items were revised due to an excessive number of response options;
some were converted to single-response multiple choice items and the number of options in others
was reduced. Items pertaining tothe same food item that appeared consecutively were
redistributed throughout the section to avoid cueing effects. The remaining feedback
was determined upon review to reflect knowledge deficiencies rather than issues with clarity, and

therefore no further modifications were made.

Section 3

The term "tribe" was replaced with "Indigenous Nations" throughout this section to eliminate the
use of colonial terminology. One response option was removed from an item as it was the only
unfamiliar option, which had the potential to lead participants to select it based on its novelty rather
than knowledge. An item with two correct response options was revised and one option was
removed to ensure a single correct answer. Two items were revised for specificity to reduce
ambiguity; specifically, "safety concern associated with corn" was revised to "safety concern
associated with fresh corn," and "pure maple syrup causes a spike in insulin levels" was revised to

"pure maple syrup causes a spike in glucose levels," as individuals with diabetes may not
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experience an insulin response. One item whose response options included both "all of the above"
and "A and B" was revised to eliminate response option redundancy. Additionally,
items pertaining to the same food item that appeared consecutively were redistributed throughout
the section. The remaining feedback was determined upon review to reflect knowledge

deficiencies rather than issues with clarity, and therefore no further modifications were made.

Section 4

Multiple-response items were revised to include fewer response options to reduce cognitive load,
and one was converted to a single-response multiple choice item. Items pertaining to the same food
item that appeared consecutively were redistributed throughout the section. One item was revised
to eliminate the possibility of multiple correct response options causing confusion. The remaining
feedback was determined upon review to reflect knowledge deficiencies rather than issues with

clarity, and therefore no further modifications were made.

Section 5

One item with ambiguous wording was revised for clarity. One item was identified as leading in
its phrasing; specifically, "health benefits of blueberry juice" was revised to "potential health
benefits of blueberry juice" to avoid presupposition. One item was revised for temporal clarity;
specifically, "when is bear grease most available" was revised to "when was bear grease
traditionally most available based on the hunting season"
to eliminate ambiguity regarding contemporary preservation  practices. Typographical
errors identified in this section were corrected. The remaining feedback was determined upon
review to reflect knowledge deficiencies rather than issues with clarity, and therefore no further

modifications were made.
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Section 6

One item was revised for temporal clarity; specifically, "how was flounder usually preserved" was
revised to "which preservation method was most commonly used for flounder traditionally?" to
clearly situate the item within a historical context. The response options of one item were revised
entirely due to their excessive length and complexity. One item was revised to include a serving
size to improve precision. One item was relocated within the section to avoid consecutive

items pertaining to the same food item.

Section 7

Typographical errors were corrected throughout this section. One response option was revised for
clarity as it was not appropriately worded. Feedback regarding the number of response options in
multiple-response items was determined upon review to reflect knowledge deficiencies rather than

issues with item clarity, and therefore no further modifications were made.

Section 8

Typographical errors were corrected throughout this section. One item was revised by removing
the word "usual" to improve the precision and flow of the item. The response options of one item
were revised to include multiple animals rather than options all pertaining to the same animal,
to eliminate response option bias and reduce leading. Feedback regarding the number of response
options in multiple-response items was determined upon review to reflect knowledge deficiencies

rather than issues with item clarity, and therefore no further modifications were made.

Discussion

The findings of a previous study suggest a potential gap in knowledge of Indigenous traditional

foods among healthcare providers. Prior to this study, no valid or reliable instrument existed to
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assess this construct. The aim of this study was therefore to develop a valid and reliable instrument
to assess knowledge of Indigenous traditional foods among healthcare providers. To achieve this,
a three-phase, nine-step development process was employed. Phases I and 11, which are the focus

of this paper, resulted in a questionnaire that has been assessed for content and face validity.

The questionnaire consists of eight sections. Acknowledging the significant impact of history and
colonialism on Indigenous traditional foods, one section was dedicated to this topic which was
suggested by our advisory board. The remaining sections were developed to reflect the
geographical diversity of Indigenous traditional foods across Canada. Prior to European contact,
six distinct groups of First Nations peoples lived across different regions of Canada, each with
their own distinct food traditions shaped by their environment. In addition, recognizing the distinct
food culture of Inuit peoples, a separate section was dedicated to their traditional foods. This eight-
section structure was developed in collaboration with and approved by the advisory board. To our
knowledge, no existing nutrition knowledge questionnaire has adopted a geographically and
culturally structured approach of this nature, making this questionnaire a novel contribution to the

field.

On average, completion of the questionnaire took 65 minutes, with a minimum of 21 minutes and
a maximum of 173 minutes. The wide range in completion time may reflect variability in
participants' familiarity with the content, which is expected given that this is a specialized and
previously unassessed area of knowledge. Furthermore, the questionnaire was designed with the
intention that Section 1, in combination with the section corresponding to a specific region, could
be used independently to assess the knowledge of healthcare providers residing or working in that
region. This modular approach could also help reduce completion time. Although the statistical

analyses required to support such independent use have not yet been conducted, item development
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was guided by this goal and will be evaluated in Phase III. This study adapted and extended the
eight-step validation framework proposed by Trakman et al. (2017) by adding a ninth step — the
formation of an Indigenous advisory board — as the foundational first step of the process. This
addition represents a novel methodological contribution, as Indigenous governance was embedded
throughout all phases of questionnaire development, an approach that has not been previously

applied in nutrition knowledge questionnaire development.

Furthermore, this study prioritized Indigenous community and cultural wisdom throughout the
entire development process. The advisory board played a central role in defining the construct,
approving the test plan and its key aspects, and identifying traditional food items that were widely
consumed within specific regions but absent from the published literature. However, it is important
to note that items were only developed for food items for which sufficient and appropriate
information was available in the literature, as the development of accurate and culturally grounded
items was not possible for all commonly consumed traditional foods. This was due in part to gaps
in the existing literature, and in part to the fact that some existing literature examines Indigenous
traditional foods through a colonial lens that does not recognize or value the cultural, spiritual, and
relational significance of these foods. This highlights a critical limitation of the current literature
on Indigenous traditional foods and underscores the need for further research that is grounded in
Indigenous perspectives and values. The advisory board's involvement ensured that the
questionnaire reflected Indigenous community knowledge and priorities, which is consistent with
the ICDEP requirement for cultural knowledge competency in dietetic practice in Canada

(Eisenbraun, 2020).

In the content validity assessment, items that did not meet the threshold of 0.80 were removed.

These items were predominantly those that were too broad in scope, overly specific, controversial
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in nature, or did not align with the criteria defined in the test plan. Items were considered
controversial when there was lack of consensus among experts regarding their inclusion, such as
items pertaining to bannock, which some experts consider a traditional Indigenous food while
others do not, recognizing that while bannock holds cultural significance for many Indigenous
communities, it is not an original Indigenous food. As the construct definition developed by the
advisory board specifically pertains to foods available to Indigenous communities prior to external

contact, such items were removed to ensure alignment with the established construct definition.

In the face validity assessment, all feedback provided by participants was reviewed, and changes
were applied where appropriate and consistent with the goal of this assessment, which was to
evaluate the clarity and comprehensibility of the questionnaire rather than the accuracy of
participants' knowledge. Accordingly, many comments were not acted upon as they were
determined to reflect knowledge deficiencies rather than issues with item clarity. This was
particularly evident in feedback regarding unfamiliar terms, where the majority of terms identified
as unfamiliar pertained to Indigenous traditional food items themselves rather than to the wording
or structure of the items or response options. This is an expected and acceptable finding at the face
validity stage, as unfamiliarity with content reflects the potential knowledge gap that the
questionnaire is designed to measure rather than a flaw in item construction. Moreover, feedback
was received regarding the addition of an "I do not know" response option to all items, which was
not applied as research suggests that explicitly providing such an option may encourage satisficing
— whereby respondents select the easy "don't know" response rather than engaging thoughtfully
with the item — thereby reducing the quality and validity of the knowledge data obtained

(Krosnick et al., 2002).
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This study has several strengths. To our knowledge, this is the first study to develop a knowledge
questionnaire using a culturally appropriate approach that centers Indigenous governance,
community knowledge, and cultural wisdom, while assessing knowledge of Indigenous traditional
foods. The integration of an Indigenous advisory board to provide oversight and guidance at each
step of the questionnaire development process was a particular strength, ensuring that the
questionnaire remained grounded in Indigenous priorities and values throughout. Furthermore, the
systematic and rigorous multi-step development process, modelled after and extending the
framework of Trakman et al. (2017), strengthens the credibility and transparency of the
methodological approach. This study also has several limitations. Although a distinctions-based
approach was adopted in the development of the questionnaire by organizing sections according
to regional differences in Indigenous traditional foods prior to European contact, it was not
possible to develop items that reflect the distinct cultural values, beliefs, and teachings of each
individual Indigenous nation, given the vast diversity of nations across Canada. Furthermore, as
only Phases I and II of the study have been completed, no psychometric evaluation has been
conducted, and therefore the validity assessment of the questionnaire remains incomplete and the
reliability of the questionnaire has not yet been established. However, initial steps have been taken

to obtain ethics approval for Phase III, which is currently under review by the ethics committee.

In Phase III, purification of the scale will be conducted through item analysis to assess item
characteristics including difficulty, discrimination, and inter-item reliability. The scale will further
be evaluated using exploratory factor analysis, and internal reliability will be assessed to evaluate

consistency and minimize random error.

It is worth acknowledging that the development of a questionnaire-based tool could itself be

viewed as a colonial approach to addressing this issue; however, the current system in Canada
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requires evidence-based proof to support and accept change, which necessitates working within
existing frameworks as a first step toward meaningful reform. This validated tool would be the
first of its kind to assess knowledge of Indigenous traditional foods among healthcare providers
across Canada and would represent an important step toward more culturally competent care. If a
knowledge gap is identified, the findings could inform continuing education initiatives and
curricula changes to ensure that such gaps are addressed and do not persist. Furthermore, this work
could serve as a foundation for future policy changes and demonstrates a methodological approach
for integrating Indigenous governance within research — one that could be adopted more broadly

across health research in Canada.

Conclusion

The development of a valid and reliable instrument to assess healthcare providers' knowledge of
Indigenous traditional foods is essential, particularly given that the ICDEP mandates that
registered dietitians demonstrate knowledge and awareness of these foods as a component of
culturally competent practice. Prior to this study, no such instrument existed. The
ITFKQ represents the first step toward addressing this gap, with Phases I and II resulting in a
content- and face-valid questionnaire grounded in Indigenous governance and community
knowledge. Once fully validated through Phase III, this instrument has the potential to contribute
meaningfully to improving culturally competent care for Indigenous peoples in Canada, with

broader implications for patient satisfaction, trust in the healthcare system, and health outcomes.
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Bridge to Chapter VII

Together, the two studies presented in this thesis provide complementary perspectives on culturally
appropriate care for Indigenous peoples in Canada. Project Radiant explored the experiences and
priorities of urban Indigenous women and identified gaps in culturally appropriate care, including
care related to Indigenous traditional foods and activities. The second study responded to this gap
through the development of the ITFKQ, providing a culturally grounded tool for assessing
healthcare providers' knowledge of Indigenous traditional foods. Chapter VII integrates the
findings from both studies, discusses their contributions to the broader research and healthcare

context, and outlines future directions for this work.
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Chapter VII: Conclusion and Future Directions

With the rising prevalence of gestational diabetes and the complications it brings to both mother
and child, together with the growing Indigenous population in Canada , the increasing urbanization
of Indigenous peoples , and the mistrust of the healthcare system rooted in a history of colonization,
residential schools, Indian hospitals, and nutrition experiments , it becomes crucial to find ways to

address this pressing challenge.

Culturally competent care has the potential to address these challenges on two fronts: clinically,
by improving health outcomes and patient adherence to treatment, and socially, by strengthening
patients' trust and satisfaction. One important aspect of providing culturally appropriate care is
offering guidance related to Indigenous traditional foods. Because these foods hold strong cultural
value, support good health, and can improve food security among Indigenous peoples, they form

part of the solution to these challenges.

By using a Community-Based Participatory Research (CBPR) approach and centering the voices
of Indigenous community members in describing their experiences with the CPNP and GDM,
several pressing issues came to light. First, culturally competent care relating to Indigenous
traditional foods and activities matters to the community, both for its cultural value and its health
benefits. Second, participants' experiences indicated that this kind of care is often not being
provided; one participant noted directly that they had received conflicting guidance from a
healthcare provider and an Indigenous knowledge keeper. Third, there is a lack of awareness of
existing support programs, as some participants knew of such programs while others believed none

existed. Fourth, accessing Indigenous traditional foods and activities is more challenging in urban
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areas than in rural ones. Finally, there appears to be a knowledge gap among healthcare providers

regarding Indigenous traditional foods and activities.

Taken together, these findings make clear that these challenges are deeply interconnected. The
second project of this thesis addresses the last of these challenges: because no valid and reliable
instrument exists to assess healthcare providers' knowledge of Indigenous traditional foods,

developing one becomes an essential first step.

Prior to the second project of this thesis, there was no guidance on how to develop culturally
appropriate nutrition knowledge questionnaires. By extending the guidelines proposed by
Trakman et al., adding a step centered on Indigenous governance, and ensuring that each step was
reviewed and approved by the advisory board, this research has provided such guidance. The

project also approached Indigenous traditional foods knowledge through a distinctions-based lens.

Several future steps and directions are needed to ensure that the needs of the community are met
and that culturally competent care is provided to Indigenous Nations. First, the awareness gap
surrounding existing support programs must be addressed, with a focus on making these programs
more visible. Second, as the urban Indigenous population continues to grow, it is becoming
increasingly important to explore how the accessibility of Indigenous traditional foods and
activities can be improved. Third, it is essential that healthcare providers possess a foundational
knowledge of Indigenous traditional foods and activities. While the second project has taken the
initial step toward assessing this knowledge, the instrument must still complete its final phase to
ensure that it is valid and reliable. Should a knowledge gap be identified, the next steps would
include providing continuing education for healthcare providers in the relevant fields, reviewing
the curricula of these fields to ensure sufficient training on traditional foods, and advocating for

policy changes that make such training a requirement for delivering culturally competent care. The
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final version of the instrument could also serve as a pre- and post-education questionnaire to

evaluate the effectiveness of such training.

By centering the voices of the community and respecting Indigenous governance, these two
projects represent a step in the right direction toward providing culturally appropriate care, in

keeping with the calls to action set out by the Truth and Reconciliation Commission.
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Appendix I: Indigenous Traditional Foods Knowledge
Questionnaire

Section 1: Indigenous History

1. Ofthe following, which is the best definition of Indigenous traditional foods?
a. Foods that are cultivated through modern agricultural practices
b. Foods that have been consumed by Indigenous peoples for generations, often
derived from the land and water
c. Foods introduced through colonial trade
d. Foods produced in urban settings with Western methods
2. Which of the following should be considered while talking to patients or clients about
their ability to access Indigenous traditional foods?
a. Harvesting and gathering skills
b. The use of processed ingredients in traditional recipes
c. The use of fast food in Indigenous communities
d. The use of modern technology in food production
3. How did residential schools impact Indigenous peoples’ diets?
a. Led to loss of knowledge and skills related to traditional foods
b. Forced adaptation of a Western diet and culture
c. Resulted in students being under nourished
d. All of the above
4. Which of the following was not an impact of colonialism on Indigenous peoples' diet?

®

Displacement from traditional lands and food sources

b. Introduction of new food systems and agricultural practices
c. Strengthening of traditional Indigenous food networks

d. Forced assimilation through food policies

5. What was the main result of the nutrition experiments that were carried out in residential
schools?

a. Significant improvements in the overall health and nutrition of Indigenous
children.
b. Widespread nutritional deficiencies and worsening health among children.
c. Reduction in the prevalence of malnutrition in Indigenous communities.
d. Establishment of robust nutritional programs to address child health.
6. In what way do you think the loss of traditional lands has impacted the overall health of
Indigenous peoples?
a. Increased risk of chronic diseases
b. Increased amount of physical activity
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C.

Decreased risk of mental health issues

d. Increased access to nutritious foods

C.

d.

€.

a.

What is potentially lost if Indigenous peoples do not have access to traditional foods?
a.
b.

Indigenous teachings
Food harvesting skills
Food sovereignty

Food preservation skills
All of the above

What is the definition of Indigenous food sovereignty?

The right of Indigenous peoples to control and access their traditional food
systems, including land, resources, and cultural practices.

b. A government policy ensuring Indigenous communities have access to food aid

a.

© a0 o

and supplies.

The process of adopting modern agricultural practices to improve food security in
Indigenous communities.

The act of growing only locally sourced foods within Indigenous communities to
ensure environmental sustainability.

Which aspects of Indigenous culture are reflected through the use of traditional foods?

Teachings and knowledge sharing
Cooking and food preparation
Tool making and craftsmanship
Harvesting and gathering practices
All of the above

10. In what way has colonialism negatively impacted Indigenous traditional foods?

/e o o P

.

Loss of access to traditional lands
Erosion of food sovereignty
Disruption of cultural practices
Environmental changes

All of the above

11. How do you think residential schools impacted Indigenous traditional foods and health?
a.

o a0 o

Disruption of cultural knowledge

Dietary changes

Loss of food skills

Negative associations with traditional foods
All of the above

12. In what ways do you think nutrition experiments impacted Indigenous traditional foods

and communities?

a. Loss of trust in food systems

b. Introduction of non-traditional foods
C.

Nutritional deficiencies
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d. Disconnection from traditional food practices
e. All of the above

13. What are some of the key factors that have impacted Indigenous traditional foods?
a. Colonialism and settler colonial practices

Residential schools

Environmental changes

Government policies

Cultural assimilation
All of the above

me a0 o

14. How did colonization affect Indigenous peoples' access to traditional foods?

a. Forced relocation of Indigenous communities, disrupted access to their traditional
land and food sources.
b. New farming techniques was introduced to Indigenous communities that
improved their food systems.
c. The availability of traditional foods through trade with settlers was increased
15. How do Indigenous traditional foods vary?
a. Local geography
b. Seasonality
c. Cultural group
d. All of the above
16. How did colonialism impact Indigenous traditional diets and health?
a. Increased intake of fat and sugar
b. More active lifestyle
c. Increased access to nutrient-rich foods
d. Greater reliance on store-bought foods

17. How do traditional Indigenous foods contribute to cultural values?

a. They are only important for health benefits.

b. They promote cultural values like sharing and cooperation.
c. They are valued only for their spiritual significance.

d. They replace the need for modern food systems.

Section 2: Woodland

1. Which of the following is a traditional food commonly associated with Indigenous peoples of
the woodland regions?

a. Corn

b. Moose

c. Buffalo (bison)
d. Salmon
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What are some common ways that moose meat is traditionally consumed?

a.
b.
C.
d.

Fresh
Dried/smoked
Half dried/smoked
All of the above

During which season is moose meat most commonly available to Indigenous communities
due to traditional hunting practices?

a.
b.
C.

d.

Late summer/early fall
Late spring/ early summer
Late winter/ early spring
Late fall/early winter

What are some of the common indigenous traditional foods made with moose meat? (choose

all that apply)
a. Moose stew
b. Moose pemmican
¢. Moose sausage
d. Moose meat pies
e. Moose lasagna
f.  Moose curry

g.

Grilled moose steaks

Moose meat is a primary source of which of the following nutrients? (Choose all that apply)

a.
b.
C.
d.

Iron, Zinc

Vitamin B and Choline
Vitamin C and D

A and B

What are some common ways that caribou meat is traditionally consumed? (Choose all that

apply)

/e o o

.

Raw
Frozen
Aged
Roasted
Dried

During which season is caribou meat most commonly available to Indigenous communities
due to traditional hunting practices?

a.

b.
C.
d

Late summer
Late fall
Late winter
Late spring
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8. What are some of the common indigenous traditional foods made with caribou meat? (choose

all that apply)
a. Jerky
b. Sausage
c. Steaks
d. Caribou lentil soup
e. Pemmican
f. Stir fry

9. What are some Indigenous traditional ways of preserving foods? (Choose all that apply)

f.

o a0 o

Smoking and drying
Salt-curing

Canning

Vacuum sealing
Pasteurization
Freezing

10. What are some of the barriers to accessing Indigenous traditional foods? (Choose all that

apply)

g.

™o Qo o

Hunting cost

Urbanization

Loss of land

Changing food and taste preferences
Social problems

Climate change

Food storage limitations

11. What contaminant may be a concern when moose or caribou meat is consumed?

Arsenic

Lead

Mercury
Cadmium

None of the above

12. Which food source does not contain Vitamin C?

a.

b.
C.
d

Bear meat
Seal meat
Moose liver

. None of the above

13. Moose and caribou are unique sources of which nutrients?

a.
b.

Protein
Calcium
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c. Functional lipids
d. Vitamin C

14. Which parts of a moose may contain potential contaminants when consumed?

a. All moose meat is likely to be contaminated.

b. Moose meat is completely safe and free from contaminants.
c. The liver and kidney may contain contaminants.

d. None of the above.

15. How is goose usually consumed?

a. Dried
b. Barbecued
c. Smoked
d. Fresh
16. When is the hunting season for the goose?
a. Fall
b. Winter
c. Spring
d. Summer
e. AandC
17. Goose is an excellent source of ....... ?
a. B vitamins (specifically b12), Iron and protein
b. Vitamin A and Vitamin D
c. Vitamin C and Fiber
d. AandB

18. During which seasons are muskrats usually hunted?

a. Winter/ early spring
b. Spring/ early summer
c. Summer/early fall
d. Fall/early winter
19. What are some common indigenous traditional foods made from muskrats?
a. Muskrat in oven
b. Muskrat soup
c. Muskrat pemmican
d. All of the above

20. What is a potential health risk associated with muskrats?

a. They cause allergic reactions in humans.

b. They can transmit tularemia through contaminated water, meat, or open cuts.
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C.
d.

They are a primary source of nutrient-rich food.
They help purify water sources.

21. What health risks are associated with consumption of muskrats?

o o

d.

They can transmit various diseases and parasites to humans.
They are a primary source of medicinal remedies.

They help prevent the spread of infectious diseases.

They pose no health risks to humans.

22. You have a patient who recently ate muskrat meat and is now experiencing fever, lethargy,
and infected sores. What is one possible diagnosis to consider?

a.
b.
C.
d.

Tularemia infection
Leptospirosis infection
Salmonellosis
Brucellosis

23. A 68-year-old patient with a low-iron diet and a history of active cigarette smoking has
been consuming moose liver and kidney. They are now showing early signs of kidney
damage and have been advised to stop consuming these organs. What is a possible
explanation for this recommendation?

a.

Moose liver and kidney may contain elevated levels of contaminants such as
cadmium.

Moose liver and kidney are exceptionally high in iron, which could lead to iron
overload and kidney stress.

Moose liver and kidney are known to accumulate mercury, which primarily
causes neurological symptoms rather than kidney damage.

Moose liver and kidney have an extremely high purine content, which increases
the risk of gout and could secondarily affect kidney function.

Section 3: Iroquoian

1. In Indigenous culture, what does the term “Three Sisters” refer to?
A traditional storytelling trio in Indigenous folklore.

a.
b.
C.
d.

Three main staple crops: corn, beans, and squash.
A group of sacred rivers in Indigenous traditions.
A symbolic representation of the sun, moon, and stars.

2. Which three staple crops were traditionally planted together in Indigenous agriculture?
Corn, beans, and squash
b. Wheat, barley, and rye

a.

C.

Potatoes, tomatoes, and peppers
d. Rice, millet, and sorghum

3. How was corn mainly used in Indigenous foods? (choose all that apply)
a. Bread making
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b. Pudding

c. Parched

d. Roasted

e. Soup

f. Coffee like beverage

. What is the cultural significance of corn in Indigenous traditions?

a. Corn represents wealth and status within the community.

b. Corn is viewed as a sacred gift from the Creator, symbolizing life and nourishment.
c. Corn is primarily used for trade and economic exchange.

d. Corn is seen as a symbol of unity and peace between different Indigenous nations.

. What are some of the traditional Indigenous foods made from corn? Choose all that apply.
a. The Three Sisters soup

b. Corn patties

c. Cornbread and hominy

d. Corn-husk dolls
Corn is naturally high in which of the following nutrients?
a. B vitamins

b. Fiber
c. Phosphorus
d. Calcium

e. Vitamin D
. What is the main food safety concern associated with fresh corn?
a. Potential allergic reactions from genetic modifications
b. Mycotoxin contamination, especially aflatoxins
c. Reduced nutritional value due to genetic modification
d. High levels of glucose leading to health issues
. What are the three major types of beans classified by the Iroquois based on their traditional
uses?
a. Bread beans, soup beans, and cranberry beans
b. Wild beans, dried beans, and fresh beans
c. Edible beans, medicinal beans, and ceremonial beans
d. Black beans, kidney beans, and pinto beans

. How were beans traditionally consumed by Indigenous peoples?

a. Eaten as "green beans" in the pod, cooked and eaten whole, or cut up and boiled with
squash, corn, or meat

b. Left to ripen fully, then shelled and cooked whole, mashed, or mixed with corn bread
paste and re-cooked in bread-making

c. Dried and ground into flour for baking
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10.

1.

12.

13

14.

15.

16.

d. AandB
Why is corn boiled with wood ash among the Iroquoia? Choose all that apply.
a. Itreduces the cooking time by removing the hull or pericarp.
b. It enables the corn to be stored for long periods of time.
c. It improves the nutritional value of the corn by increasing the availability of amino
acids and niacin
d. Reduces problems associated with mycotoxins in corn.
e. The calcium content of corn may be increased as much as 400 percent
How was corn significant to the Iroquoian people in their creation story and culture?
a. It was considered a sacred gift that provided sustenance and life.
b. It was only used for trade and not for consumption.
c. It symbolized war and was used mainly in battle rituals.
d. It was believed to have no connection to their creation story or daily life.

Which of the following nutrients are found in significant amounts in maple syrup? Select all
that apply

a. Calcium and Magnesium

b. Manganese, Potassium, and Zinc
c. Iron and Vitamin D

d. AandB

. Does pure maple syrup cause a spike in glucose levels like other sugars?

a. Yes, it has the same effect as white sugar.

b. No, it has no impact on blood sugar levels.

c. It has alower glycemic index than white sugar but can still raise insulin levels,

though not as high as white sugar.

d. It prevents insulin spikes and regulates blood sugar.
Why were the Three Sisters crops (corn, beans, and squash) traditionally planted and
consumed together? (choose all that apply)

a. They provided balanced nutrition by complementing each other’s nutrients.

b. They improved soil health and supported each other’s growth.

c. They were easier to harvest when grown together.

d. They symbolized unity and were important in cultural traditions.

What are some of the health benefits of the strawberry plant?

a. To treat digestive disorders
b. To treat skin problems
c. To treat heart conditions
d. All of the above
Which of the following is a cultural belief associated with the strawberry plant?
a. Itis considered a man's medicine used for strength.
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b.
C.
d.

It teaches young women about creation, community, and love.

It is used to promote healing for the elderly.
It is considered a symbol of wealth and prosperity.

17. What does strawberry represent in Indigenous culture?

a.
b.
C.
d.

It represents “I show you I care”

It symbolizes wealth and prosperity.

It is considered a symbol of strength and power.
It represents the cycle of the seasons

18. Strawberry leaves and fruit are excellent sources of which nutrient?

a.
b.
C.
d.

Vitamin C
Vitamin B group
Calcium

Pectin

19. How was venison (deer meat) usually preserved?

a. Salt-curing
b. Smoking
c. Freezing
d. Canning
20. Deer meat is particularly high in which of the following nutrients?
a. Vitamin D
b. Iron
c. Fat
d. Zinc

21. Why does the young woman avoid eating strawberries and other berries for a year?

a.

b. To show gratitude to nature and mark her transition into womanhood

C.
d.

To test her physical endurance

Because berries are considered unhealthy in her culture
To follow a religious dietary restriction

22. When is it most likely to have venison available in the community?

a.
b.
C.
d.

23. Your middle-aged patient has just been diagnosed with sepsis and is also at high risk of

Summer
Winter
Fall
Spring

cancer. When you review their diet and social history, you see that they report consuming

primarily the Three Sisters crops, which they store in open containers in their basement.
Which of the following is a possible explanation for their situation?
The patient’s exclusive diet of the Three Sisters could result in nutrient deficiencies

a.

(e.g., B12, vitamin D) and expose them to aflatoxin contamination from corn, which

may contribute to immune dysfunction, increased cancer risk, and sepsis.
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b. As beans are considered to be carcinogenic, they are the likely cause of their
condition.

c. The patient’s diet of Three Sisters crops is healthy because it is rich in antioxidants,
and their condition is not related to their diet at all.

d. None of the above.

Section 4: Plains

1.

Which of the following is a traditional food commonly associated with Indigenous peoples of
the Plain regions?
a. Buffalo (bison)

b. Corn
c. Bean
d. Salmon

How did Indigenous peoples traditionally consume chokecherries?
a. Frozen, as they become less dry and sweeter when frozen
b. Eaten like popcorn
c. Used in pemmican and other traditional foods
d. Used to make syrup
e. All of the above
What is one of the common indigenous traditional foods made from buffalo (bison)? (Choose
all that apply)
a. Cranberry buffalo (bison) meatball
b. Buftalo (bison) stew
c. Buffalo (bison) soup
d. Buffalo (bison) bowl
e. Buffalo (bison) chili
Buffalo (bison) meat is an excellent source of which nutrient(s)? (Choose all that Apply)

B Vitamins (specifically Vitamin B12), and Protein
Choline, Iron, and Zinc

Manganese, Magnesium, Niacin

Vitamin C and Vitamin D

e o o e

What methods were used to preserve buffalo (bison) meat? (Choose all that apply)
a. Drying with Sun/wind

b. Drying with Shade/smoke
c. Drying with Fire/ hot air
d. Drying with Sweat house
e. Drying with Heated coals
f. Canning
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g.
h.

Salt-curing
Pemmican

6. What is the health risk associated with eating buffalo (bison) meat?

a.
b.
C.
d.

Heart disease
Food poisoning
High cholesterol
Brucellosis

7. What is one of the teachings surrounding the buffalo (bison)?

a.

b.
C.
d.

Buffalo (bison)s need to be shot to the head

A shot to the kidney will make the meat bitter

You could travel three times faster after a meal of buffalo (bison) meat

It is believed that a person who hunts buffalo (bison) at young age will be a good
hunter in the future

8. What are some common ways that buffalo (bison) meat is traditionally consumed? (Choose

all that apply)
a. Dried
b. Pemmican
c. Roasted
d. Boiled
e. Raw
f. Salt-curing
g. Freezing
h. Canning

9. How is Labrador tea typically prepared?

a.

b.
C.
d.

One leaf picked up, washed carefully and air dried, stored and used under adult
supervision

Fresh leaves are boiled immediately without drying

Leaves are crushed into a powder and mixed with other herbs

The whole plant is harvested and consumed raw

10. What is the medicinal use of Labrador tea?

It is used to treat asthma or a cough
Used to reduce swelling and bloating
Used to treat constipation

It is considered to be a diuretic

All of the above

11. Which statement best describes the dandelion plant?

a.
b.

It grows in a limited number of regions and climates
All parts of the plant are edible and can be used in various foods like pancakes,
muffins, and jelly
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12.

13.

14.

15.

16.

17.

18.

c. Only the flowers are edible, while the leaves and roots are toxic
d. Itis primarily used as a decorative plant and not for consumption
What is one traditional medicinal use of dandelions?
a. They can be made into a healing salve for eczema
b. They are only used as a food ingredient and have no medicinal benefits
c. The roots are used to make a cooling gel for burns
d. Only the flowers are used for herbal tea, with no other applications
How can hare meat be consumed in Indigenous culture? (Choose all that apply)
a. Salt-curing

b. Raw

c. Boiled
d. Cooked
e. Baked
f. Roasted

When is the season for hunting hare?
a. All year around, usually fall
b. All year around, usually winter

c. Winter
d. Fall

What is the main concern for buffalo (bison) meat regarding contamination?
a. E.coli

b. Salmonella
c. Listeria
d. Brucellosis
What are common Indigenous traditional foods made from hare meat in this region? (Choose
all that apply)
a. Hare stew
b. Snowshoe hare
c. Hare soup
d. Baked hare
Hare meat is an excellent source of which nutrient(s)?
a. Protein and iron
b. Poly unsaturated fatty acid and Magnesium
c. Vitamin B12 (specifically Vitamin B12)
d. AandC
How was hare meat usually preserved?
a. Salt curing
b. Frozen
c. Pemmican
d. Canned
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19. What contaminants are associated with hare meat?
a. High levels of lead
b. Contamination with E. coli
c. Contamination with mycotoxin
d. Contamination notice has never been issued.
20. What is the Indigenous teaching surrounding hare hunting?
a. The child who easily caught a hare one day would be a good hunter
b. The feet of the hare were kept as good luck charms
c. Elders say that hare meat is a “special food”
d. AandB
21. When are rose hips usually harvested?
a. Early September
b. Late June
c. Early April
d. Early December
22. What are the medicinal uses of rose hips in Indigenous culture? (Choose all that apply.)
a. Diarrhea treatment for children
Heartburn treatment
Infection treatment
Relieve headache
To treat eye soreness
Used as the heart tonic for adults
23. How are rose hips prepared for medicinal usage?
a. Boiled and the liquid was used
b. Rose hips powder was prepared.

™o a6 o

c. It was eaten as it was.
d. All of the above

24. When can cattails be harvested?
a. Summer

b. Fall

c. Winter
d. Spring
e. AandB

25. Which parts of cattails can be used in Indigenous culture?
a. The roots and the shoots in summer

The heads in the fall

Only the leaves in winter

Flowers in early spring

Seeds in mid-summer

Bark and branches in autumn

e oo o
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Section 5: Plateau

1. What parts of salmon is used by indigenous people?

a. Head
b. Eggs
c. Meat
d. Soft bones

e. All of the above
2. Salmon is rich in which nutrients?
a. Protein, niacin, vitamin D
b. Protein, thiamin, vitamin C
c. Vitamin A, vitamin C, riboflavin
d. Iron, niacin, vitamin D
3. Salmon heads are an excellent source of which nutrient(s)? Choose all that apply.

a. Protein

b. Vitamin A

c. Vitamin C

d. Vitamin B group
e. Iron

f. Thiamin

g. Calcium

4. Salmon eggs are an excellent source of which nutrient(s)? Choose all that apply.
a. Vitamin A

b. Vitamin C
c. Riboflavin
d. Iron

e. Fat

f. Calcium
g. Protein

5. What is the primary reason for cutting and cleaning salmon in a prescribed manner?
a. To make them easier to cook
b. To demonstrate reverence and facilitate preservation
c. To increase their weight
d. To change their color
6. What are the ways that salmon is being preserved in Indigenous culture? Choose all that
apply.
a. Wind drying on racks
b. Smoke curing
c. Canning
d. Freezing
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.

Fermenting

7. What is one of the Indigenous traditional foods made from salmon?

a. Salmon soup
b. Salmon stew
c. Stuffed salmon
d. Salmon cake
e. All of the above
f. AandD
8. How did Indigenous communities traditionally preserve blueberries? Select all that apply.
a. Canning
b. Dried
c. Smoked
d. Boiled
e. Salt-curing

9. In Indigenous medicine, how was blueberry juice traditionally used?

a. To treat coughs

b. As relaxant during childbirth

c. To treat diarrhea

d. All of the above
10. Which of the following are traditional Indigenous foods made using blueberries? Select all

that apply.

a. Blueberry pudding

b. Pemmican

c. Bannock with blueberries

d. Blueberry syrup

e. Fermented blueberries paste
11. Blueberries are rich in which nutrient(s)? Choose all that apply.

a. Vitamin A

b. Vitamin C

c. Vitamin E

d. Beta-carotene

e. Antioxidant

f. Potassium

g. Manganese

h. Magnesium

i. Iron

j.  Lycopene

12. Which of the following potential health benefits has blueberry juice been scientifically

proven to provide?

a.

Boosting immune function
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b.
C.
d.

13. What are some common ways that Saskatoon berries are traditionally consumed?

/e o o P

.

Reducing blood sugar levels
Improving digestion
Increasing bone density

Fresh with oil

Mixed with bear grease
Dried

Salt curling

Smoked

14. When is the Saskatoon berry harvesting time?

a.
b.
C.
d.

Summer
Spring
Winter
Fall

15. What are some of the common Indigenous traditional foods made from Saskatoon berries?

16. The Saskatoon berries are a good source of which nutrients? Choose all that apply.

18. What are the medicinal uses of Saskatoon berries in Indigenous culture? Choose all that

a. Saskatoon berry soup
b. Pemmican
c. Saskatoon Berry Pie
d. All of the above
a. Vitamin C
b. Calcium
c. Fibre
d. Antioxidants
e. Vitamin B group
f. Iron
g. Vitamin D

17. How are Saskatoon berries usually preserved?
a. Dried with fire
b. Dried with wind
c. Dried with sun
d. Salt curing
e. Canning
f. Buried in underground caches
g. Frozen

apply.

a. To relieve stomach upset

b.

Drops to treat earache
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Dried berries to make eye drops

Were given to mothers after childbirth for afterpains

Prescribed as blood remedy

Can slow down the aging process

No medicinal use for saskatoon berries exists in Indigenous culture
a&b

19. When is poplar buds harvesting time?

S0 oo

a. Spring- April/ May
b. Summer- July/August
c. Fall-September/October
d. Winter-December/January
20. What are the medicinal uses of poplar buds in Indigenous culture? Choose all that apply.
a. Fresh leaves were used to treat toothache
b. They were used to lessen the pain of a bee sting
c. Poplar tea was used to treat colds
d. Congestion treatment
e. Heart burn treatment
21. What are some of the traditional uses of poplar buds?
a. Were used to make massage oil
b. To make lip balm
c. To make pemmican
d a&b
22. When was traditionally bear grease most available based on the hunting season?
a. Fall
b. Spring
c. Winter
d. Summer
23. What are the medicinal uses of bear grease in Indigenous culture? Choose all that apply.
a. To relieve muscle and joint soreness
b. To improve hair thickness
c. To make lip balm
d a&b

Section 6: Pacific Coast

1. Which parts of the halibut fish were traditionally consumed? Choose all that apply.

a. Tails

b. Skin

c. Roe

d. Backbone
e. Stomach
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2. What are some of the beliefs surrounding the halibut in Indigenous culture?

a. Needed to wash themselves of the smells of “uncleanness” before fishing
b. Used songs or prayers while fishing halibut
c. They asked permission from the spirits before fishing
d. a&b
3.  When was flounder usually harvested?
a. Fall
b. Summer
c. Spring
d. Winter
e. a&d
4. What are some common ways that flounder is traditionally consumed? Choose all that apply.
a. Steam
b. Boiled
c. Broiled
d. Roasted
e. Smoked
f. Raw
5. Which preservation method was most commonly used for flounder traditionally?
a. Dried
b. Salt curling
c. Canned
d. It was not preserved for later use

6. What is the cultural belief surrounding a dish made from flounder?

a.

d.

They avoided drinking too much water after eating it, as they believed it would cause
them to always be thirsty.

They washed their hands before eating it, believing this was a way to honor the spirit
of the flounder.

They did not waste any part of the fish, believing that doing so would prevent them
from catching flounder again.

None of the above

7. Halibut is a good source of which of the following nutrients?

a.
b.
C.
d.

Protein

Calcium

Iron

None of the above

8. How is cod fish usually preserved?

a.
b.
C.

Dried
Salt curled
Froze
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d.

Cod fish was not preserved for later use

9. What is one of the Indigenous teachings around cod fishing?

a. Fishermen performed various dances to ensure a good catch
b. Itis taboo to put the cod carcass on the ground if it has been skinned.
c. People could travel three times as fast and three times as long after a meal of cod.
d. All of the above
10. Cod fish is a good source of which nutrient?
a. Protein
b. Calcium
c. Vitamin b group
d. Vitamin D
e. Omega-3
11. Which of the following fish are good sources of omega-3 fatty acids?
a. Salmon
b. Halibut
c. Cod
d. Flounder
e. None of the above

12. Which of the following has the highest amount of protein (per 100g cooked)?

a. Salmon
b. Halibut
c. Cod
d. Flounder
13. Which of the following fish species is at the highest risk of contamination?
a. Salmon
b. Halibut
c. Cod
d. Flounder
e. All of the above are at equal risk.
14. Which of the following fish species is the least likely to be contaminated?
a. Salmon
b. Halibut
c. Cod
d. Flounder
e. All of the above are at equal risk.

15. How were salmon berries traditionally preserved?

a.

C.

They were not being preserved
b. Frozen
Dried
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d.

They were fermented and stored underground for several years

16. What is one of the Indigenous beliefs surrounding salmon berries?

a.

e

The coyote was instructed to place these berries in the mouths of each salmon he
caught in order to ensure continued good fishing.

Salmonberries were believed to ward off evil spirits when worn as necklaces.
Eating salmonberries before sunrise would bring bad luck for the entire season.
Salmonberries were believed to grow only in places where thunder had struck the
ground.

17. When is silverweed usually harvested?

a. Fall
b. Winter
c. Summer
d. Spring
18. How is silverweed usually preserved for winter use?
a. Dried
b. Smoked
c. Frozen
d. Salt curled

19. What is the medicinal use of silverweed roots in Indigenous culture?

e o

d.

Roots can be made into a medicinal tea for diarrhea and chest pains.
Silverweed roots were chewed to improve night vision.

The roots were burned and the smoke inhaled to cure headaches instantly.
Silverweed roots were used as a sleep aid by placing them under pillows.

20. What significance do salmonberries hold in Indigenous culture?

a.

e

Salmonberries were cultivated in dedicated gardens and traded as a primary currency
among Pacific Northwest nations.

They were considered bad luck and avoided during important ceremonies.
Salmonberries were thought to be poisonous and were never consumed.
Salmonberries are culturally significant as they mark the return of salmon and the
changing of seasons.

Section 7: Mackenzie and Yukon River Basins

1. How is muskox meat usually preserved for future use?

o o

d.

Dried
Smoked
Frozen
Salt-curled

2. What is the primary health risk associated with consuming muskox meat?

a.

It can contain Brucellosis.
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b.

It is naturally high in toxic mercury levels.

c. It has no nutritional value and provides little energy.
d. It causes severe allergic reactions in most people.
. Duck meat is an excellent source of which nutrient(s)? Choose all that apply.
a. Protein
b. Iron
c. Omega-3
d. Vitamin B group
e. Vitamin C
f. Vitamin A
. Duck eggs are an excellent source of which nutrient (s)? Choose all that apply.
a. Vitamin B group
b. Vitamin D
c. Omega-3
d. Omega-6
. What is the primary health risk associated with consuming duck meat that has not been
properly handled?
a. Containing bacteria such as salmonella
b. High cholesterol levels
c. Excess sodium content
d. Risk of mercury contamination

. How was mountain sheep meat traditionally preserved?

a. Dried

b. Roasted

c. Smoked
d. Frozen

e. Salt-cured

. What is one of the Indigenous teachings regarding whitefish?

a.
b.
C.
d.

Fresh whitefish was strictly prohibited among pregnant women.
Whitefish was only eaten during the winter months.

Whitefish was believed to cause bad dreams if eaten at night.
Only the elders were allowed to prepare whitefish.

Section 8: Inuit Nunangat

. Which parts of beluga were traditionally consumed? Choose all that apply.

a.
b.
C.

Maktaaq
Skin
Blubber
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d. Meat
e. Flippers

2. Beluga maktaaq is an excellent source of which nutrient(s)? Choose all that apply.
a. Vitamin E

b. Vitamin A
c. Zinc
d. Vitamin D
e. Vitamin C
f. Iron
g. Omega-3
h. Omega-6
3. Which part of the beluga is an excellent source of iron?
a. Maktaaq
b. Blubber
c. Dry meat
d. Skin
4. What is the main health concern related to beluga?
a. Botulism

b. High gluten content
c. Risk of E. coli contamination
d. Excessive carbohydrate levels

5. Which parts of seal are traditionally consumed? Choose all that apply.
a. Meat

Liver

Broth

Blubber

Heart

Intestines

Brain

S@ o a0 o

Kidney
Skin
J- Lungs

o e

6. What are some common ways that seal is traditionally consumed? Choose all that apply.
a. Raw- fresh

b. Raw-frozen
c. Boiled

d. Broiled

e. Roasted

f. Dried

g. Aged
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10.

1.

12.

13.

h. Smoked
i. Barbecued
When is the traditional season for seal hunting?
a. Winter/spring
b. Spring/summer
c. Summer/fall
d. Fall/winter
What is considered a “special food” in Inuit culture?

a. Secal

b. Beluga
c. Whale
d. Caribou

What is one Indigenous teaching regarding seal meat?
a. [t generates body warmth, and you will start sweating if you eat it.
b. It should only be eaten raw to preserve spiritual energy.
c. It must never be shared with visitors or outsiders.
d. Eating seal meat before sleep causes restless dreams.

Which part of the seal is advised for pregnant women to consume to help absorb vitamin ¢?
a. Meat
b. Liver
c. Intestine
d. Heart

Which part of seal is an excellent source of vitamin A?

Liver
Meat
Blubber
d. Intestine

o o P

Which of the following foods is recommended for Inuit women who are pregnant or planning
to become pregnant to ensure vitamin C intake?
a. Ringed seal meat
b. Ringed seal liver
c. Ringed seal heart
d. Beluga Maktaaq
e. None of the above
What is the best source of protein in Inuit Nunangat Indigenous traditional foods?
a. Caribou dry meat
b. Moose meat
c. Seal meat
d. Muskox meat
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14.

15.

16.

17.

18.

19.

20.

What traditional food is a good source of folate for An Inuit community member individual
hoping to become pregnant?

a. Secal liver

b. Seal meat

c. Caribou liver
d. bandc

Which of the following Indigenous traditional foods has the highest amount of iron in a 100-
gr serving?

a. Dried narwhal meat
b. Seal Liver
c. Caribou liver
d. Dried char
What is the most important traditional food source of vitamin C for Nunavummiut?
a. Whale skin
b. Cranberries
c. Tomato soup
d. Blueberries
Which of the following has the highest vitamin C content among traditional foods?
a. Cloudberries
b. Whale skin
c. Seal liver
d. Blueberries
Which of the following Indigenous traditional foods is a good source of vitamin C?
a. Creamy maktaaq chowder
b. Caribou meatballs
c. Baked bannok
d. AandB
When is the season that narwhal maktaaq is most available?
a. Spring and summer
b. Fall and winter
c. Winter
d. All year around

How is maktaaq usually consumed in Indigenous culture?
a. Raw
b. Boiled
c. Aged
d. Cooked
e. Smoked
f. Roasted
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