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Abstract
Objective: To further understandings of household food insecurity in First Nations
communities in Canada and its relationship with obesity.
Design: Analysis of a cross-sectional dataset from the First Nations Food, Nutrition and
Environment Study representative of First Nations communities south of the 60th
parallel. Multivariate logistic regression was used to assess associations between
food insecurity and sociodemographic factors, as well as the odds of obesity among
food-insecure households adjusting for sociodemographic characteristics.
Setting: Western and Central Canada.
Participants: First Nations peoples aged ≥19 years.
Results: Forty-six percent of First Nations households experienced food insecurity.
Food insecurity was highest for respondents who received social assistance;
had ≤10 years of education; were female; had children in the household; were
19–30 years old; resided in Alberta; and had no year-round road access into the
community. Rates of obesity were highest for respondents residing in marginally
food-insecure households (female 56·6 %; male 54·6 %). In gender-specific analyses,
the odds of obesity were highest among marginally food-insecure households in
comparison with food-secure households, for both female (OR 1·57) and male
(OR 1·57) respondents, adjusting for sociodemographic variables. For males only,
those in severely food-insecure (compared with food-secure) households had lower
odds of obesity after adjusting for confounding (OR 0·56).
Conclusions:The interrelated challenges of food insecurity andobesity in First Nations
communities emphasise the need for Indigenous-led, culturally appropriate and food
sovereign approaches to food security andnutrition in support of holisticwellness and
prevention of chronic disease.
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The pronounced health challenges faced by Indigenous
peoples worldwide are deeply rooted in legacies of coloni-
sation that have generated loss of land and erosion of
cultural and social identity(1–4). As a result, Indigenous

peoples have been disproportionally affected by food
insecurity – a challenge of uncertain or insufficient access
to quality, healthy and personally and culturally appropriate/
accepted food that persists in the Canadian context(5–8).
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In Canada, displacement from traditional territories,
forced cultural assimilation, involuntary community reloca-
tion to reserves and environmental degradation have
threatened Indigenous food systems and the resilience of
communities to sustain a traditional diet and lifestyle(9).
The 1 673 785 individuals who self-identify as Indigenous
in the 2016 Canada Census are a young and growing pop-
ulation, representing three distinct and diverse cultural
peoples: First Nations (58·4 %), Inuit (3·9 %) and Métis
(35·1 %)(10). In 2016, among the 76·2 % of First Nations
peoples with registered Indian status,1 approximately
44·2 % indicated primary residence being on reserve2(4,10).

As widespread food insecurity among Indigenous
households has accompanied transition away from tradi-
tional food sources, a nutritional burden has been placed
on Indigenous peoples globally(12–14). Alongside increased
burden of chronic disease that has been observed such as
type 2 diabetes, cancer and cardiovascular disease(7,8,15–20),
particular concern has been drawn to the increasing
prevalence of obesity as a modifiable risk factor for
diet-related chronic diseases that are reported to be higher
among Indigenous peoples(12–14,21–23). Understanding
nutrition transition within the context of the dual and inter-
related structural challenges of food insecurity and obesity
confronting Indigenous peoples in Canada can support the
adoption of culturally appropriate healthy nutritional poli-
cies, programmes and tools to be identified and informed
by Indigenous peoples to reduce this nutritional burden
and prevent chronic diseases(12,21,23–26).

Over the past century, as First Nations communities have
been subject to severe marginalising pressures including,
but not limited to, the loss of traditional land, relationships,
language and culture caused by colonisation(27) and
perpetuated by the residential school system(28), they have
experienced a rapid transition in diet and lifestyle, character-
ised by decreased physical activity and a shift towards
consumption of energy-dense market-based food(16,17,29,30).
This nutrition transition has been identified to play a key role
in the rising rates of obesity-related chronic diseases in these
populations(12,16,17,30–32), with this trend observed to be
driven by a range of processes – first and foremost colonial
policies and practices that enforced physical displacement
from these lands, disrupting access to environments that en-
able engagement in traditional food activities(2,3,27,28); a
changing food environment from the introduction of various
food sources and imported goods(33); and increased engage-
ment inmarket economy activity, leaving less time to engage
in traditional food practices(33).

In conjunction with this ongoing nutrition transition,
the 2012 Canadian Community Health Survey (CCHS)
observed disproportionately high rates of food insecurity

among First Nations households (20 %) compared with
non-Indigenous households in Canada (8 %)(15). The
CCHS, however, excludes First Nations households living
on reserve, and therefore this prevalence of food insecurity
is considered to underestimate the levels among all First
Nations households(34). In line with this, results from the
First Nations Regional Health Survey Phase III, which
includes Indigenous peoples living on-reserve and in
northern communities, indicate 50·8 % of First Nations
adults report their households as food-insecure(35). While
the nine food security questions in the First Nations
Regional Health Survey are similar to the eighteen-item
Household Food Security Survey Module in the CCHS,
more than one individual within the same household could
respond to the survey(35), and this may therefore impact the
estimated prevalence of food insecurity. A deepened
understanding of food insecurity in First Nations commun-
ities and opportunities to address risks of chronic diseases,
including its implications for holistic health and wellness, is
therefore needed(2,3,12,13,24–26).

Food insecurity has been associated with the inad-
equacy of food supplies in households, resulting in
reduced quality or desirability of food consumed, including
a low healthy eating index score tied to a decreased
consumption of fruit and vegetables, dairy products and
grains(36), alongside attention to the importance of also con-
sidering ‘cultural food sovereignty’(26). Reduced nutrient
intake and poor dietary quality related to food insecurity
have contributed to obesity with implications for risks of
chronic diseases(12,13,16,18,36,37).

The prevalence rates of obesity have also been found to
be higher among First Nations people living on-reserve and
in northern communities (34·8 %) as indicated in the First
Nations Regional Health Survey 2008/2010(35), as well as
among First Nations individuals living off-reserve (31 %)
in comparison with the total population in Canada
(17 %)(15). The relationship between food insecurity and
excess weight is not well understood(38). However, grow-
ing interest in food security as a determinant of health is
expanding the emergence of literature on the positive
association between food insecurity and obesity(39–44).
This relationship has been linked to eating patterns charac-
terised by a high consumption of low-cost, energy-dense
and nutrient poor foods(16,42,44–46). This represents a dual
interrelated concern whereby obesity is a challenge tied
to an overabundance of energy-dense food, while the lack
of affordable and accessible nutritious foods is an issue
contributing to food insecurity.With First Nations commun-
ities observed to suffer disproportionally from both the
burden of food security and of obesity(23), understanding
the patterns of food insecurity and ties with obesity, there-
fore, merits attention in order to identify culturally relevant
strategies to address this dual public health challenge.

While a few studies have examined the association
between food insecurity and obesity, existing research
has yielded conflicting findings across women and men

1Registered Indian refers to a person who is registered under the Canadian
Indian Act that was initially passed in 1876(11).
2A reserve is Crown land designated by the Canadian federal government for
the use and benefit by First Nations peoples(4). The term community is used
throughout this article to refer to a reserve.
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as well as across levels of food insecurity measured – and
has primarily examined non-Indigenous populations in
Canada(40–42,44–46). To our knowledge, there has been no
study that has investigated the association between food
insecurity and obesity within an Indigenous context in
Canada, in particular on-reserve First Nations communities.
Further, as data from the CCHS excludes First Nations living
on-reserve, diet-related health concerns associated with
unique food security challenges faced by First Nations
communities(26) heighten the need for this nutritional and
public health challenge to be assessed. This would support
a better understanding of its differential effects within this
population while not diminishing focus on the need to
address the driving forces underlying food and nutrition
challenges.

To deepen understandings of patterns of food insecurity
and diet-related health concerns, our study examines the
demographic and socioeconomic factors associated with
household food insecurity in First Nations communities
in four provinces of Canada, with attention to the relation-
ship between household food insecurity and obesity. In the
current study, the level of food insecurity reported from the
2008–2013 First Nations Food, Nutrition and Environment
Study (FNFNES) was defined as a household’s inability to
access food, including due to financial constraints(47–51).
The objectives of this article are to contribute to under-
standings of food insecurity regarding influences on its
presence in First Nations households, as well as how this
is associatedwith obesity. Given the challengeswith under-
standing culturally appropriate indicators of food security,
which includes consideration of access to traditional foods
through practices such as hunting, gathering, fishing and
trading, wewish to stimulate considerations about nutrition
transition and the value of Indigenous-led approaches to
health-promoting nutritional policies, programmes and
tools to reduce the burden of food insecurity, obesity
and chronic diseases.

Methods

Study
Data analyses were conducted using inputs from the
FNFNES, a research initiative with a cross-sectional study
design, regionally representative of First Nations commun-
ities south of the 60th parallel in Canada. FNFNES was
supported by a resolution passed by the Assembly of First
Nations in 2007 and was a collaborative partnership
between the Assembly of First Nations, Indigenous
Services Canada, the University of Northern British
Columbia, the Université de Montréal and the University
of Ottawa(48–51). FNFNES was developed in response to
growing concerns by First Nations communities regarding
the presence of environmental contaminants in traditional
food systems, and the need to document and address

food-related health challenges across communities. This
research was guided by the Tri-Council Policy Statement:
Ethical Conduct for Research, including Chapter 9 of the
Tri-Council Policy Statement, ‘Research Involving the
First Nations, Inuit and Métis People of Canada(52)’. In
addition, the First Nations principles of Ownership,
Control, Access and Possession (OCAPTM)(53) guided this
undertaking to ensure ethical health research and appro-
priate engagement with First Nations communities.
Engagement with First Nations leadership at the national,
regional and community levels informed the FNFNES
project design, including the survey questionnaire, study
objectives, methodology and implementation, with fund-
ing support from the First Nations and Inuit Health
Branch, Indigenous Services Canada. Ethical approval
was obtained from the Ethics Research Board at Health
Canada, the University of Northern British Columbia, the
Université de Montréal, University of Ottawa and the
University of British Columbia.

Sampling frame
Using an ecological zone framework, a systematic multi-
stage random sampling method was employed to select
participants from communities from the provinces of British
Columbia, Alberta, Manitoba and Ontario in Canada. This
sampling strategy aimed to establish equal representation
of communities from the Assembly of First Nations regions
(in this case provinces) and ensure the likelihood of highly
populated communities to be sampled.Within each commu-
nity, questionnaire data were collected from a single adult
(self-identified as of First Nations descent, age ≥19 years,
living on-reserve) in each selected household. Within the
selected householdswithmore than one adult, an individual
who self-identified as a First Nations person living
on-reserve with the next birthday was invited to participate
in the study.

Between 2008 and 2013 of the FNFNES’s ten-year
project timeline (2008–2018), 5355 households from
fifty-eight communities were randomly selected across
British Columbia, Alberta, Manitoba and Ontario. Of the
5355 households sampled, a total of 3847 adults partici-
pated in household interviews, representing a participation
rate of 74·5 %. Households were excluded from the survey
if the respondent did not meet the inclusion criteria, was
unable to participate due to health reasons (deafness,
cognitive impairment) and if homes were vacant.

Measures
Data utilised in the current study were collected from the
social, health and lifestyle questionnaire and food security
questionnaire administered to participating households
by a trained community member. The social, health and
lifestyle questionnaire in the FNFNES incorporates ques-
tions from the CCHS and previous work with Indigenous
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populations in Canada(54) and collects information on gen-
eral health status, sociodemographic characteristics and
measured and self-reported height and weight. If accepted
to be measured, weights were recorded using a Seca 803
digital scale with the participants lightly clothed. Height
was measured using a measuring tape on shoeless partici-
pants on an even surface. BMI was calculated as weight/
height (kg/m2) for 691 participants with both measured
and self-reported height and weight, 922 participants with
measured height and weight only, and 1749 participants
with self-reported measures only. To account for a poten-
tial response bias among self-reported cases of height and
weight, adjustments were made through the addition of
estimated bias determined using a paired t test to
estimate differences in means in BMI between measured
and self-reported values. Adjustments were applied to
self-reported BMI in Ontario and Alberta, but were not
necessary for British Columbia and Manitoba. Participants
were considered obese if their BMI was ≥30·0(55).

The food security questionnaire used in the FNFNES
is the income-related Household Food Security Survey
Module. Household Food Security Survey Module, devel-
oped by the US Department of Agriculture, is internation-
ally recognised as a measure of household food
insecurity(56) for comparative purposes and has been used
in national surveys in Canada, such as the CCHS(34). The
food security questionnaire comprises eighteen questions
to measure self-reports of household food insecurity due
to financial constraints within a 12-month period prior to
being surveyed. Ten of the eighteen questions measure
adult experiences of food insecurity, and the remainder
measure food insecurity among households with children
under the age of 18. From the survey, the degree of
household food insecurity was determined from a numeri-
cal scale based on the number of affirmed responses
(‘yes’, ‘often’ or ‘sometimes true’, ‘almost every month’ or
‘some months, but not every month’). Household food
security status was identified by categorising the severity
of food insecurity from the food security numerical
scale(34,56). In the current study, household food security
status was described using the following categories(34):
(i) food security (no affirmed response); (ii) marginal food
insecurity (no more than one affirmed response on the
adult food security scale or child food security scale);
(iii) moderate food insecurity (2–5 affirmed responses
on the adult food security scale, and 2–4 affirmed res-
ponses on the child food security scale); (iv) severe food
insecurity (≥6 affirmed responses on the adult food
security scale, and ≥5 affirmed responses on child
food security scale).

Statistical analysis
Prevalence estimates of household food security status
were derived for marginal, moderate and severe food
insecurity, as well as total household food (in)security.

Prevalence estimates of obesity were also determined
for female and male respondents living in food-secure
households, as well as households experiencing marginal,
moderate and severe food insecurity.

Multivariate logistic regression modelling was carried
out in the current study to examine: (i) sociodemographic
predictors of household food insecurity, and (ii) the
relationship between household food insecurity and
obesity in First Nations communities in British Columbia,
Manitoba, Alberta and Ontario. In the first model, socio-
demographic predictors of household food insecurity
were examined through multivariate logistic regression
modelling using the backwards-stepwise selectionmethod.
The outcome variable of interest, household food insecu-
rity, was dichotomised as food-secure v. food-insecure
(combining marginal, moderate and severe subcategories).
Sociodemographic predictors identified in a review of
the literature (Table 1) were entered into the model, and
the least significant predictor was removed in a stepwise
process using a preliminary significance level of α<0·1.
The fit of the model was assessed using the Akaike
Information Criterion and Hosmer and Lemeshow good-
ness-of-fit test. Collinearity was assessed and variables
identified to be strongly associated with each other were
removed from the model. Two-way interactions were
examined among significant predictors contained in the
model; however, significant interactions that contributed
meaningfully to the model were not found. Predictors
retained in the final model contributed to model fit and
met statistical significance at P< 0·05 and based on the
Type III Sum of Squares.

In the second model, the relationship between
household food insecurity and obesity was examined with
bivariate and multivariate logistic regression to assess the
odds of obesity for individuals living in food-insecure
households. The outcome variable, BMI, was dichotomised
to assess the presence or absence of obesity in First Nations
households by food insecurity status. The variable, house-
hold food insecurity status, was the main effect of interest
and was classified into marginal food insecurity, moderate
food insecurity, severe food insecurity and food security.
Bivariate analyses were carried out to assess differences
in the association between obesity and the primary
explanatory variable, household food insecurity, with each
sociodemographic variable of interest. Statistical effect
sizes for household food insecurity were estimated for
female and male respondents separately using the three
levels of food insecurity. In the multivariate model, the
odds of obesity among food-insecure households was
determined adjusting for the variables age group, region,
main source of income and years of education (Table 1).
Unadjusted and adjusted OR were calculated, and 95 %
CI for OR were obtained. Although no significant inter-
actions were found in the multivariate model, gender-
specific analyses were conducted to account for
differences in dietary quality between females and males.
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All statistical analyses were conducted using the Statistical
Analysis Software (SAS), version 9.4 (SAS Institute), and
observations with missing values were excluded.

Results

Table 2 provides a description of demographic and socio-
economic characteristics of the 3681 participants who
responded to the household food security questionnaire
(2370 women and 1311 men). Food security status
responses of participants who answered ‘don’t know/
refused’ to at least one of the first three food security
questions were excluded and treated as missing values.
Participants’ age ranged from 19 to 96 years, and the
average age of female and male respondents was 44 and
46 years, respectively. Almost half (46·4 %) of these
respondents reported some level of household food inse-
curity, with 9·5 % experiencing marginal food insecurity,
indicative of concerns regarding adequate and secure
access to food; 27·9 % experiencing moderate food inse-
curity, demonstrating experiences with compromises in
the quality and/or quantity of food; and 8·9 % experienc-
ing severe food insecurity, reporting a disruption of
eating patterns and reduced food intake. For households
where the respondent was female, 10·6 % experienced
marginal food insecurity, 29·6 % were moderately

food-insecure and 8·7 % demonstrated severe food inse-
curity. In households where the respondent identified
as male, 7·7 % experienced marginal food insecurity,
while 24·9 % were categorised as moderately food-
insecure and 9·3 % reported severe food insecurity.

The prevalence of food insecurity varied across
demographic and socioeconomic characteristics of the
household (Table 3). In multivariate analyses, the rates
of food insecurity were highest among surveyed household
respondents who were female (49·1 %), between the ages
of 19 and 30 (55·4 %), from Alberta (54 %), in households
with children (53·4 %) and receiving social assistance as
a main source of income (66·3 %) (Table 4). Respondents
from households that were food-insecure had, on average,
10 years of education, while respondents from food-secure
households had an average of 11 years of education.
Among households with children, 32·5 % experienced
moderate food insecurity, 11·1 % reported marginal
food insecurity and 8·7 % were severely food-insecure. In
comparison, 21·4 % of households without children expe-
rienced moderate food insecurity, while 7·6 % indicated
being marginally food-insecure and 9·2 % were severely
food-insecure. When compared with food-secure house-
holds with children (<18 years of age), food-insecure
households with children had a greater average number
of individuals residing in the household (5·2 compared
with 4·8) and a larger ratio of persons under 15 years to

Table 1 Variables explored as potential predictors of food insecurity among First Nations respondents*

Predictor Description Type

Individual level Sex Whether the respondent of the household was female or male Categorical
Age group Age of the respondent categorised as 19–30, 31–50, 51–70, 71þ Categorical
Years of education Number of years of education of the respondent Continuous

Household level Income source† Main source of income categorised as workers’ compensation/
employment insurance; wages; social assistance; pension;
other

Categorical

Region Province where the respondent resides, categorised as British
Columbia (BC), Manitoba (MB), Ontario (ON), Alberta (AB)

Categorical

Presence of children in the
household

Whether the respondent indicated yes or no to children being
present in the household

Categorical

Total people in the household Number of people in the household Continuous
Climate‡ Whether climate change has impacted the availability of

traditional food in the household
Categorical

Contaminants§ Whether environmental contaminants (pollution, pesticides,
industrial effluents) prevented the household from using more
traditional food

Categorical

Community level‖ Community road access Whether the community is accessible year-round, by plane only
or by winter road

Categorical

Food basket costs Cost and affordability of healthy eating within each community Continuous
Distance to service centre (km) Distance to service centre from each community Continuous

FNFNES, First Nations Food, Nutrition and Environment Study; SHL, social, health and lifestyle.
*FNFNES. Data are unweighted.
†Measure of income as captured by the SHL questionnaire in FNFNES was the main source of information. The questionnaire does not capture annual wages and salaries
among household respondents.
‡Based on question 9a and 9b of the SHL questionnaire in FNFNES.
§This variable was obtained from question 8b of the SHL questionnaire in FNFNES.
‖Food basket costs were measured based on sixty-seven basic food items using Health Canada’s 2008 National Nutritious Food Basket Tool. Distance to service centre was
measured from road access to a service centre (access to banks, suppliers and government services)(47–49,57).
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persons ≥15 years of age in the household (1·1 compared
with 0·97).3 Additionally, higher rates were found among
First Nations households in communities with limited road
access (63·3 % in the five communities accessible by plane
only, and 63·2 % in the seven communities accessible by
winter road only). Table 4 presents the adjusted OR for
food insecurity among First Nations households for each
demographic and socioeconomic variable in the final
multivariate logistic regression model of significant predic-
tors of food insecurity. No statistically significant first-order
interactions were found in the multivariate analysis.

The prevalence rates of obesity were also high among
the 3364 participants with calculated BMI in the sample,
with minor differences reported between food-secure

and food-insecure households. For both female and male
respondents, the prevalence rates of obesity were highest
in marginally food-insecure households and lowest for
severe food-insecure households (Table 5). Female
respondents living in marginally food-insecure households
had an average BMI of 31·8 kg/m2. The average BMI for
female respondents living in moderate food-insecure
households was 30·4 and 29·3 kg/m2 for females residing
in severely food-insecure households. For male respon-
dents residing in marginally food-insecure households,
the average BMI was 30·2 kg/m2, while male respondents
living in moderate and severe food-insecure households
had an average BMI of 28·9 and 28·2 kg/m2, respectively.

In both bivariate and multivariate logistic regression
gender-specific analyses, the odds of obesity were
highest among marginally food-insecure households in
comparison with food-secure households. Table 6 shows

Table 2 Distribution of study participants by demographic and socioeconomic characteristics*

Characteristics

Overall Women Men

n %† n %‡ n %‡

Completed social, health and lifestyle questionnaire 3847 100 2465 64·1 1382 35·9
Age group 3826 100 2451 [100] 64·1 1375 [100] 35·9
19–30 782 20·4 527 21·5 255 18·6
31–50 1767 46·2 1163 47·5 604 43·9
51–70 1059 27·7 627 25·6 432 31·4
71þ 218 5·7 134 5·47 84 6·11

Region 3847 100 2465 [100] 64·1 1382 [100] 35·9
Alberta 609 15·8 387 15·7 222 16·1
British Columbia 1103 28·7 705 28·6 398 28·8
Manitoba 706 18·4 477 19·4 229 16·6
Ontario 1429 37·2 896 36·3 533 38·6

Incomes source 3806 100 2439 [100] 64·1 1367 [100] 35·9
Wages 1916 50·3 1269 52·0 647 47·3
Social assistance 1053 27·7 650 26·7 403 30·0
Pension 507 13·3 316 13·0 191 14·0
Workers’ compensation/employment insurance 230 6·0 134 5·5 96 7·0
Other 100 2·6 70 2·9 30 2·2

Average years of education
Mean 10·7 10·9 10·3
95% CI 10·6, 10·8 10·8, 11·1 10·1, 10·4

Presence of children in the household 3847 100 2465 [100] 64·1 1382 [100] 35·9
Yes 2277 59·2 1636 66·4 641 46·4
No 1570 40·8 829 33·6 741 53·6

Community road access 3847 100 2465 [100] 64·1 1382 [100] 35·9
Year-round 3131 81·4 2003 81·3 1128 81·6
Winter road only 469 12·2 289 11·7 180 13·0
Fly in 247 6·4 173 7·0 74 5·3

BMI classification 3364 100 2048 [100] 60·9 1316 [100] 39·1
Obesity (≥30·0) 1548 46·0 1002 48·9 546 41·5
Overweight (25·0–29·9) 1133 33·7 626 30·6 507 38·5
Normal weight (18·5–24·9) 646 19·2 396 19·3 250 19·0
Underweight <18·5 37 1·1 24 1·2 13 1·0

Completed household food security survey 3681 100 2370 [100] 64·4 1311 [100] 35·6
Household food insecure 1707 46·4 1157 48·8 550 42·0
Marginal 351 9·5 250 21·6 101 18·4
Moderate 1028 27·9 701 60·6 327 59·6
Severe 328 8·9 206 17·8 122 22·2

Household food secure 1974 53·6 1213 51·2 761 58·1

*First Nations Food, Nutrition and Environment Study. Data are unweighted. Totals may vary due to the exclusion of missing values for participants of the study. Percentages
may not add up to 100% due to rounding.
†% distributions for categories and sub-categories.
‡% distributions for each subcategory category by gender [gender distribution of category total].

3A ratio of <15 years to ≥15 years of age was used because ≥15 years of age is
recognised as being inclusive of Canada’s participating labour force population
in Statistics Canada’s nationwide Labour Force Survey(55).
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the gender-specific unadjusted and adjusted OR for obesity
among individuals living in marginally, moderately and
severely food-insecure households comparedwith individ-
uals living in food-secure households. After adjustments
were made for age, income, years of education and region,
higher odds of obesity among marginally food-insecure
households were observed for both male and female
respondents. For male respondents only, lower odds of
obesity among severely food-insecure households were
found after adjusting for confounding variables.

Discussion

The FNFNES provided the opportunity to examine the
patterns of food insecurity, as well as its associations with
obesity in First Nations communities, south of the 60th

parallel, in the Canadian provinces of British Columbia,
Alberta, Manitoba andOntario. As one of the first published
examinations of this dual interrelated challenge among
First Nations households, our study contributes to the
scholarship on nutrition transition and emerging literature
focusing on food insecurity and obesity as priority areas for
action.

A very high prevalence of food insecurity (46·4 %) was
observed among First Nations households surveyed in First
Nations communities of Canada. This reveals a particular
challenge to ensuring food security compared with the
considerably lower 2012 CCHS levels of food insecurity
among the general Canadian population that have attracted
considerable concern (British Columbia 12·7 %; Alberta
11·5 %; Ontario 11·7 %; Manitoba 12·1 %)(34). Differences
in the levels of food insecurity observed confirm how the
omission of First Nations living on-reserve in the CCHS

Table 3 Prevalence and bivariate analysis of predictors of food insecurity*

Predictor n

Food-secure (%) Food-insecure (%)

P†n % n %

Sex 3681 1974 53·6 1707 46·4 <0·001
Female 2370 1213 51·2 1157 48·8
Male 1311 761 58·1 550 42·0

Age group 3663 1966 53·7 1697 46·3 <0·001
19–30 747 350 46·9 397 53·2
31–50 1687 848 50·3 839 49·7
51–70 1023 625 61·1 398 38·9
71þ 206 143 69·4 63 30·6

Region 3681 1974 53·6 1707 46·4 <0·001
Alberta 594 274 46·1 320 53·9
British Columbia 1065 564 53·0 501 47·0
Manitoba 646 334 51·7 312 48·3
Ontario 1376 802 58·3 574 41·7

Income source 3642 1950 53·5 1692 46·5 <0·001
Wages 1858 1127 60·7 731 39·3
Social assistance 980 332 33·9 648 66·1
Pension 487 319 65·5 168 34·5
Workers’ compensation/employment insurance 222 119 53·6 103 46·4
Other 95 53 55·8 42 44·2

Years of education 3608 <0·001
Mean 11·0 10·4
95% CI 10·9, 11·2 10·3, 10·6

Presence of children in the household 3681 1974 53·6 1707 46·4 <0·001
Yes 2163 1030 47·7 1133 52·3
No 1518 944 62·1 574 37·8

Climate 2616 1410 53·9 1206 46·1 0·176
Yes 245 122 49·8 123 50·2
No 2371 1288 54·3 1083 45·7

Contaminants 3311 1759 53·1 1552 46·9 0·669
Yes 46 23 50·0 23 50·0
No 3265 1736 53·2 1529 46·8

Community road access 3681 1974 53·6 1707 46·4 <0·001
Year-round 3023 1732 57·3 1291 42·7
Plane only 234 86 36·8 148 63·3
Winter road only 424 156 36·8 268 63·2

Food basket costs 2571 <0·001
Mean 214·3 237·8
95% CI 211·4, 217·3 233·7, 242·0

Distance to service centre (km) 3681 <0·001
Mean 104·6 150·9
95% CI 98·6, 110·6 142·7, 159·0

*First Nations Food, Nutrition and Environment Study. Data are unweighted.
†P-values correspond to a bivariate analysis of food security status and predictor and were determined from either χ2 test or t test.
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Table 4 Prevalence of food insecurity by sociodemographic predictor variables and adjusted OR for household food insecurity (n 3224)*

Predictor variable n

Food-insecure
(%) Adjusted analysis

n % OR 95% Wald CI P†

Sex 3224 1504 46·7
Male 1146 483 42·2 Ref. –
Female 2078 1021 49·1 1·31 1·11 1·53 <0·001

Age group
71þ 187 54 28·9 Ref. –
19–30 639 354 55·4 2·23 1·39 3·57 0·001
31–50 1497 757 50·6 2·19 1·40 3·45 0·001
51–70 901 339 37·6 1·54 1·01 2·33 0·043

Region
Ontario 1342 556 41·4 Ref. –
Alberta 583 315 54·0 1·62 1·28 2·06 <0·001
British Columbia 677 338 49·9 1·77 1·43 2·20 <0·001
Manitoba 622 295 47·4 0·98 0·77 1·25 0·888

Income source
Wages 1638 654 39·9 Ref. –
Workers’ compensation/employment insurance 184 90 48·9 1·79 1·30 2·48 0·0004
Social assistance 869 576 66·3 3·00 2·48 3·63 <0·001
Pension 439 142 32·4 1·26 0·93 1·72 0·141
Other 94 42 44·7 1·20 0·78 1·86 0·406

Years of education 3224 0·97 0·94 0·99 0·017
Mean 10·4
95% CI 10·3, 10·6

Presence of children in the household
No 1337 496 37·1 Ref. –
Yes 1887 1008 53·4 1·52 1·28 1·80 <0·001

Community road access
Year-round 2633 1124 42·7 Ref. –
Plane only 407 125 67·9 2·61 1·84 3·70 <0·001
Winter road only 184 255 62·7 2·83 2·16 3·71 <0·001

*First Nations Food, Nutrition and Environment Study. Data are unweighted.
†P-values correspond to a multivariate logistic regression analysis of food security status and predictor variables.R2 = 17%. The analyses excluded participants with missing
values for all predictor variables accounted for in the model. The variables excluded in the backward-stepwise selection method due to a lack of statistical significance and
power include climate, contaminants and food basket costs.

Table 5 Prevalence of obesity by food security status for women and men*

Women (%) Men (%)

N % n %

Food-secure 488 48·0 323 44·6
Food-insecure 473 49·5 199 37·8
Marginally food-insecure 116 56·6 53 54·6
Moderately food-insecure 286 49·1 111 35·5
Severely food-insecure 71 42·3 35 29·9

*First Nations Food, Nutrition and Environment Study. Data are unweighted. Percentages may not add up to 100% due to an exclusion of
participants with a BMI classification of overweight (25.0–29.9), normal weight (18·5–24·9) or underweight (<18·5).

Table 6 Logistic regression analysis of obesity associated with three different levels of household food insecurity†

Women (n 1905) Men (n 1221)

Unadjusted OR Adjusted OR‡ Unadjusted OR Adjusted OR‡

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Food-secure§ – – – –
Marginally food-insecure 1·46* 1·08, 1·98 1·57** 1·15, 2·15 1·51 0·98, 2·32 1·57* 1·01, 2·43
Moderately food-insecure 1·04 0·84, 1·28 1·12 0·90, 1·39 0·69** 0·52, 0·91 0·77 0·58, 1·03
Severely food-insecure 0·8 0·57, 1·11 0·89 0·63, 1·27 0·52** 0·34, 0·79 0·56* 0·36, 0·87

*P< 0·05; **P< 0·01; significantly different from food security.
†First Nations, Food Nutrition and Environment Study. Data are unweighted.
‡OR from a multivariate logistic regression adjusting for age, income, years of education and region. The analyses excluded participants with missing values for all variables
accounted for in the model.
§Reference category.
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could underestimate the degree of food insecurity being
experienced across Canada, as well as draw attention to
the extreme injustice presented by the disproportionately
higher rates for First Nations living on-reserve. This has
implications for identifying Indigenous-led health promo-
tion and prevention strategies and ensuring that approaches
taken are culturally safe and reflective of Indigenous
priorities.

The predictors of food insecurity that are associated
with highest odds of food insecurity within First Nations
households – households within communities without
year-round road access, respondents who are female,
receiving social assistance, presence of children in the
household, years of education ≤10, younger age (< 50)
and residing in British Columbia or Alberta – highlight
points for interventions to be considered. These socio-
demographic characteristics were found to be significantly
associated with higher odds of household food insecurity,
consistent with studies examining the determinants of
food insecurity in Indigenous households in other Canadian
settings(58–61).

The interrelated challenge of food insecurity and obesity
observed in our study has its roots in land dispossession
and the ongoing impacts of colonisation that have under-
mined Indigenous peoples’ connection to the land and
its resources(9). Although we did not directly probe these
drivers, the differences we observed among the predictors
of First Nations household food insecurity can be best
understood within the context of delocolonisation of food
systems and the underlying stresses to traditional, histori-
cally sustaining Indigenous food systems. These stressors
to Indigenous food systems are related to land disposses-
sion, forced cultural assimilation through residential
schools, and community relocation, which have been
examined in other published work in Canada(9,27,28). For
many Indigenous communities, the natural environment
as a context for accessing food, water and livelihood rep-
resents an essential pathway to food security(5,26). Through
gathering, harvesting and sharing of local plant or animal
resources, the holistic health and wellness of Indigenous
peoples has long been sustained by their food systems
and deep relations with the environment(3,26).

As experiences of food insecurity differ between
women and men, we recognise our inability to identify
specific details, such as individual’s marital status or
whether female respondents were responsible for food
preparation, as a potential limitation of our study’s ques-
tionnaire design. Further, gender inequalities faced by
Indigenous women as a consequence of reduced access
to resources, such as land, education and agricultural
inputs, have been previously exposed as structural deter-
minants of food insecurity(9,62). Studies have also found that
women compromise their own food security by altering
their eating patterns to ensure other members within the
household are food-secure(63–65). For example, when

food is limited in the household, women have been
described to skip meals or delay eating in order to prevent
hunger among children in the household(55,56). While the
high prevalence of food insecurity among female respon-
dents may point towards efforts taken by them to prevent
food insecurity among children, findings consistently
show that households with children experience greater
food insecurity compared with households without
children(34,63).

In Canada, low income levels have been identified as a
primary barrier to healthy eating or obtaining food that
meets individual’s preferences and needs(66,67). In the
FNFNES survey, from which the current study has drawn
major inputs, precise income level was not measured as
an indicator of low socioeconomic status, although house-
hold crowding, receiving social support and education
level were considered(36). Food insecurity in households
with children is most prevalent among families led by a
single parent and households depending on social
assistance as a source of income(67,68). The presence of
more family members has placed an increased burden
on household resources with implications on food
insecurity(67,69). With regard to households with children,
food-insecure households had, on average, more individ-
uals living within the household compared with those that
were food-secure. Further, food-insecure households
had a greater number of individuals under the age of
15 (ineligible to participate in the labour market) who
may have limited capacity to contribute to their house-
hold’s overall income. An association between food
insecurity and income levels also indicates that households
receiving social assistance or dependent on employment
insurance/workers’ compensation are at a higher risk as
these sources of income may not be sufficient to ensure
food security(67,70).

While the current study was not designed to conduct
a provincial comparative analysis of food insecurity,
households within the province of British Columbia and
Alberta were at higher odds of food insecurity compared
with those in the province of Ontario. Provincial variations
observed in food insecurity are likely to be tied
to differences in the average cost of food in those
provinces(48–50,71) and differences in provincial social assis-
tance policies and programmes(72). Additional factors may
be linked to the number of participating communities
located in rural, remote or isolated regions within each
province, as households residing in communities acces-
sible by winter road or plane only had higher rates of food
insecurity compared with households in communities with
year-round road access.

We notably examined the dual interrelated challenges
of food insecurity and obesity in the current study. While
a non-linear association observed between household food
insecurity and obesity derives from a cross-sectional
design and, therefore, does not infer causality, the public
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health challenge that this exposes to exist calls for identify-
ing culturally relevant approaches to reduce chronic
disease risk factors among First Nations communities.

In our study, higher odds of obesity were found for
both female and male respondents living in marginally
food-insecure households compared with food-secure
households. In comparison to women living in food-secure
households, women living in marginally food-insecure
households had higher odds of obesity, an association
similar to that observed among men. However, the odds
of obesity for men living in severe food-insecure house-
holds were lower in comparison to men living in food-
secure households. While an association between living
in severe food-insecure households and obesity was
observed among women, this was not statistically signifi-
cant. These results are consistent with findings of higher
levels of overweight or obesity at low or intermediate levels
of food insecurity and lower BMI observed at severe levels
of food insecurity compared with food-secure households
in non-Indigenous populations(40–43).

A rapid change in diet and lifestyle, characterised by a
forced shift from traditional food use towards consumption
of energy-dense market-based foods, has placed a high
burden of chronic diseases among Indigenous peoples
globally(13,33,70,73). This observed transition is characterised
by an involuntary decrease in the use of traditional foods
over time across Indigenous populations and particularly
among younger individuals(13,31). With an extensive
documentation of a steep growth in the prevalence of
obesity over time(23), nutrition transition and links to
chronic diseases are indicative of a forced transformation
in diet and lifestyle observed in a context where options
have been influenced by processes favouring reliance on
processed foods(2,3,16,17,30–33,74–76).

Consistent with prior observations of similar associa-
tions linking higher obesity with lower levels of food
security, these studies often point to the reduced quality
of purchased food when concerns about food access are
present(40,44). Energy-dense, nutrient-poor food is often
made available at low cost and is usually consumed by
households experiencing financial constraints(46). For this
reason, risks of obesity from diets composed of affordable,
energy-dense foods are a concern among food-insecure
households(46), particularly in households with ‘marginal
food insecurity’ whose food choice is limited due to a lack
of money. In a study examining community perspectives
on the relationship between food insecurity and obesity,
First Nations and Métis parents perceived low income as
an underlying factor of food insecurity, and reliance on
energy-dense food as the most affordable coping
option(72). Similarly, changes in dietary practices observed
among Inuit communities, especially those receiving
income support, have also revealed their vulnerability to
purchasing processed foods(72).

Contrastingly, when households experience compromises
in the quantity of food or reduced food intake due to

severely food insecure levels, differential impacts on indi-
vidual body weight may be observed. The lower odds of
obesity observed in the current study among severe food-
insecure households may be tied to a decrease in energy
intake due to underconsumption and disrupted eating
patterns, contributing to weight loss over time.
Decreased consumption and reduced energy intake have
been shown to lower obesity at higher levels of food
insecurity(40).

Given the persistence of structural determinants
driving the association of obesity with food insecurity, it
is critical that solutions be explored not in individualised
behavioural approaches often characterised as ‘shaming’
but rather on modifications to the circumstances under-
mining food security itself – and in a culturally appropriate
manner(77). Such approaches could strengthen local food
systems and reduce the burden of food insecurity and
obesity that is highly prevalent in the First Nations
communities.

The results of the current study substantiate the need
for further investigations considering dietary intake and
food supply when examining the association between
food insecurity and obesity within First Nations commun-
ities. Until further work is undertaken, the current results
should be interpreted with caution. However, given the
health inequities already faced by this population, the
potential consequences of both food insecurity and
obesity on individual’s health and community wellness
may risk furthering health challenges. The high and
disproportionate burden of food insecurity and obesity
among First Nations communities, therefore, represents
priority areas for action. A consideration for food sover-
eign approaches in identifying interventions to strengthen
local food systems can present opportunities to improve
equitable access to healthy, affordable food with attention
given to cultural appropriateness. This is necessary as
efforts to mitigate food insecurity without concern
for nutritional quality and access to culturally relevant
food may limit the impact of prevention and health-
promoting strategies aimed at addressing food insecurity
and obesity.

Strategies targeted at improving the availability and
access to affordable, culturally appropriate, healthy foods
are essential for promoting sustainable and community-
driven actions to ensure food security among First
Nations households in remote or isolated communities.
Indigenous-led food sovereign approaches aimed at
protecting traditional food practices and improving access
to culturally appropriate, healthy and affordable foods can
present opportunities to ensure long-term food security
against ongoing colonial pressures(78). Engagement with
First Nations, Inuit and Métis communities, the government
and key stakeholdersworking in the areas of food, nutrition
and chronic diseases could inform the development of
sustainable and multifaceted approaches in support of
Indigenous-led action on food insecurity.
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The current study contributes to improving the under-
standing of factors underlying food insecurity and obesity
in First Nations communities, thus facilitating the needed
discussion on the value of Indigenous-led food sovereign
approaches to enhance food security, including access to
culturally appropriate, healthy and affordable food.
There are, however, limitations to the current study.
While the data utilised from FNFNES are regionally repre-
sentative of First Nations communities in Canada, the
cross-sectional design of the study presents limitations
with regard to drawing inferences on a cause-and-effect
relationship of the association between food insecurity
and obesity. Additional socioeconomic and demographic
characteristics related to the prevalence of household food
insecurity were not measured by the FNFNES survey, such
as the precise income level, marital status, family medical
history and disordered eating patterns. Future studies led
and informed by Indigenous partners and communities that
assess community-based interventions to improve food
security and nutrition are needed to identify culturally
appropriate responses.
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