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Executive Summary

THE FIRST NATIONS FOOD, NUTRITION AND ENVIRONMENT STUDY
(FNFNES) was implemented in the eight Assembly of First Nations (AFN)
regions situated south of the 60™ parallel over a 10-year period from
2008 to 2018. The study originated from concerns about the impacts of
environmental pollution on the quality and safety of the ecosystems and
traditional foods harvested by First Nations. The goal of FNFNES was to
fill knowledge gaps about the nutritional adequacy, quality and chemical
safety of traditional foods consumed in the current diets, as well as the
overall well-being and food security of First Nations. To ensure that the
study assessed and represented the diversity of First Nations’ diets, the
study adopted a random sampling strategy based on an ecosystem frame-
work comprised of 11 ecozones.

FNFNES is a community-based participatory research project. Respective
First Nations were involved in the planning and the implementation of data
collection for the five principal study components: household interviews;
tap water sampling for metals (of human health concern and for aesthetic
objectives); surface water sampling for pharmaceuticals; hair sampling for
mercury; and traditional food sampling for contaminants. Data collection
occurred during the fall months of 2008 to 2016. Results were reviewed
and verified at the community level and feedback was integrated into both
the final community and regional report. Each community also received
a copy of the raw data and workshops were held where representatives

were provided training on how to read and interpret their data as well as
perform data analyses. Regional reports are available at www.fnfnes.ca.

Theintent of this final report is to present summary findings for all ecozones/
regions combined for diet quality and current traditional food use, food
security, water quality, and current exposure to chemical contaminants in
traditional food and water for First Nations living on-reserve lands south of
the 60™ parallel. Results obtained through the household interview com-
ponent can be considered to be representative at the regional and ecozone
level for all First Nations adults and/or households living on reserve south
of the 60™ parallel. As data were collected over a 10-year time span, an
adjustment factor was created to account for population changes over the
time period.

Ninety-two First Nations, located in 11 ecozones, completed the five gen-
eral study components. Sixty percent of participating First Nations were
located more than 50 km away from a service centre while 18% had no
year-round road access. With an average household size of five, 69% of
households contained dependents under the age of 18. Overall, 55% of
participants identified that they had a high school equivalency diploma or
higher. Employment earnings were the most commonly reported source of
income (52%), followed by social assistance (28%), pension (11%), worker’s
compensation (6%) and other sources (3%).
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Diverse patterns of traditional food use were seen across the regions and
ecozones. Higher intakes were seen in the western and northernmost
ecozones. While most households across the regions (between 62% and 79%)
were actively engaged in harvesting, there were substantive differences in

The goal of FNFNES was to
fill knowledge gaps about

the nutritional adequacy,
quality and chemical safety of
traditional foods consumed

in the current diets, as well

as the overall well-being and
food security of First Nations.

the number of days that traditional
food was reported to be eaten: trad-
itional food appeared more often on
the table in BC and was significantly
lower in Ontario, the Atlantic, Alberta
and Manitoba. Traditional food use was
associated with location, household
participation in traditional food har-
vesting activities, age group, gender
and education. Structural level barriers
to harvesting were industrial activities

and government regulations while household level barriers included insuffi-
cient resources to purchase/operate equipment, a lack of a hunter and time.

The diet of adult First Nations adults across Canada does not meet nutrition
recommendations. There are inadequate intakes for vitamins A, D, and C,
folate, calcium, and magnesium. On days when traditional food is present,
recommendations for several nutrients are more likely to be met.

FNFNES Final Report for Eight Assembly of First Nations Regions

The prevalence of food insecurity is very high in First Nations
communities (48%). The highest rates of food insecurity were found
in Alberta (60%) and in remote communities. By ecozone, the lowest
rate of food insecurity (23.7%) was found in the Boreal Cordillera
(northern BC). Food insecurity was lower in households with two or
more individuals working full-time, among older adults (71+), in males
and in those with self-reported good health and non-smokers.

Rates of obesity and diabetes are higher than reported for the general
Canadian population. Eighty-two percent of all adults were considered
overweight or obese. The age-standardized diabetes rate was 19% for
all adults.

The likelihood of reporting good health varied by location, gender,
education, income, weight and diabetic status of participants, and
between households reporting traditional food activities. There were
significantly lower rates of self-reported good health in three regions
(Manitoba, Saskatchewan and Ontario), in one ecozone (the Boreal
Shield), and in households reporting no traditional food activity. Self-
reported health was also significantly lower among adults who were
male, obese and had finished less than nine years of education.
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Although almost all households have tap water (99.5%), only 73.9% using
it for drinking while 92.5% reported using tap water for cooking purposes.
Tap water avoidance is mainly due to concerns about the taste and colour
of the water. Exceedances for metals with operational guidance values and
aesthetic objectives was 30% (453/1,516).

Of the 1,516 households that participated in testing for metals in drinking
water, exceedances of metals of public health concern were found in 29
homes or 1.9%. Three households had elevated arsenic in the first draw
sample with one exceedance in the flushed sample. Sixty-nine house-
holds (4.6%) had elevated lead in the first draw with three exceedances
in the flushed samples and the duplicates. One of those households was
resampled and the follow up sample was below the guideline value. One
household had elevated selenium in the first draw sample and a selenium
exceedance in the flushed sample. Lastly, 24 households had elevated levels
of uranium in the first draw sample and exceedances in the flushed sample:
three duplicate uranium samples also exceeded the Canadian guideline.

Pharmaceuticals were found in surface water bodies nearby 79 of the 95
(83.2%) participating communities. Among the 302 sites where testing
occurred, pharmaceuticals were present at 193 of the 285 surface water
sites (67.7%), in 4/11 drinking water sites, and in all (6/6) wastewater sites
sampled. In some communities, there are as many as 21 different pharma-
ceuticals in the surface water. In total, 35 of the 43 pharmaceuticals tested
for were found in at least one community. Currently, the concentrations of
the pharmaceuticals found in the FNFNES study should not pose a threat
to human health, however, the potential health effects from drinking the
water from these surface water sites over a prolonged period are unknown.

Generally, contaminant concentrations found in traditional foods were
within the normal ranges that are typically found in Canada with no health
concern associated with the current consumption rate. Higher concentra-
tions of cadmium were found in organ meats compared to muscle tissue.
Some samples had higher concentrations of lead, likely as a result of
contamination from lead-containing ammunition. Higher concentrations of
arsenic and mercury were found in fish and seafood. Between one and five

percent of consumers exceeded the provisional tolerable daily intakes for
metals of human health concern. For lead, the provisional daily intake was
exceeded by 4% of all consumers and 3% of women of childbearing age.
Two percent of women of childbearing age exceeded the provisional tol-
erable daily intake for mercury. There were no exceedances for persistent
organic pollutants.

A total of 3,404 First Nations adults or 52.5% of respondents volunteered
to have their hair sampled and tested for mercury. Higher hair mercury
concentrations were observed among adults living in the AFN region of
Quebec and in northern ecozones of most regions. The lowest level of
hair mercury was observed
for First Nations living in the
Atlantic region. At the ecozone
level, a greater frequency of
higher exposures was seen in
northern ecozones. Overall,
mercury body burden s
below the established Health
Canada’s mercury guidelines
of 6 pug/g in hair (ranging from
0.16 pg/g to 3.3 pg/g across
age and sex groups) in all re-
gions except Quebec. Mercury
exposure is reasonably comparable to the general population. The results
suggest that mercury exposure is not a significant health issue in the First
Nations population south of 60" parallel across Canada. Nevertheless,
there were observed exceedances of the acceptable level guidelines for
the general population and women of childbearing age. First Nations
women of childbearing age living in northern ecozones in Saskatchewan,
Manitoba, Ontario and particularly Quebec would benefit from sustained
public health risk-benefit communication efforts aiming to promote the
importance of continued reliance on fish as a food source, while decreasing
exposure to environmental mercury.

The diet of First Nation adults
across Canada does not meet
nutrition recommendations.

There are inadequate intakes

for vitamins A, D, and C, folate,
calcium, and magnesium. On days
when traditional food is present,
recommendations for several
nutrients are more likely to be met.



Summary of Key Findings
and Recommendations

1. This study offers for the first time a body of coherent evidence on the
human dimension of the ongoing environmental degradation affecting
First Nation citizens and communities.

2. Traditional food systems remain foundational to First Nations.

3. Traditional food has multiple core values for First Nations. These in-
clude cultural, spiritual, and traditional values, along with enhanced
nutrition and health, food security, ways of knowing, and an ongoing
connection to land and water.

4. Traditional food access does not meet current needs. Over half of all
adults reported that harvesting traditional food is impacted by indus-
try-related activities, as well as climate change.

5. Traditional food is generally preferred to store-bought food, is of su-
perior nutritional quality, and its inclusion significantly improves diet
quality.

6. While there are two primary exceptions, traditional food is safe for
consumption. Exceptions include:

a. Large predatory fish (such as walleye and northern pike) in some
areas have higher levels of mercury, and some women of child-
bearing age have elevated levels of mercury exposure, particularly
in the northern parts of Saskatchewan, Manitoba, Ontario and
Quebec.

b. The use of lead-based ammunition resulted in very high levels of
lead in many harvested mammal and bird samples. As a result,
there is an elevated risk of exposure to lead for some adults and
women of childbearing age. The use of other forms of ammunition
can eliminate this exposure to lead.

FNFNES Final Report for Eight Assembly of First Nations Regions

7. Many First Nations face the challenge of extremely high rates of food
insecurity. Overall, almost half of all First Nation families have difficulty
putting enough food on the table. Families with children are affected
to an even greater degree.

8. The price of healthy foods in many First Nation communities is much
higher than in urban centres, and is therefore beyond the reach of
many families.

9. The current diet of many First Nation adults is nutritionally inadequate,
which is strongly tied to food insecurity and limited access to healthy
food options.

10. The health of many First Nation adults is compromised with very high
rates of smoking, obesity (double the obesity rate among Canadians),
and with one-fifth of the adult population suffering from diabetes
(more than double the national average).

1. There continue to be issues with water treatment systems in many
communities, particularly exceedances for metals that affect colour and
taste, which limit the acceptability and use of tap water for drinking.

12. Pharmaceutical residues were found in surface waters in and around
many communities, indicating potential sewage contamination.

The authors of this study urge governments and decision-makers to
urgently address systemic problems relating to food, nutrition and the en-
vironment affecting First Nations, and to do so in a manner that supports
First Nations-led leadership and solutions.

Beyond addressing individual and household barriers to accessing high
quality foods from both the market and traditional food systems, it is
imperative to reduce threats to the health of ecosystems and the quality
and availability of traditional food. Over half of all adults reported that har-
vesting was impacted by industry-related activities, and climate change.
First Nations reported that they have a limited ability to affect decisions
relating to natural resource management and the foods available for pur-
chase within a community.

Draft Comprehensive Technical Report | November 2019



These findings highlight the need to continue to build upon current efforts
at the community, regional, provincial and national levels to improve food
security and nutrition in First Nations through a social determinants of
health approach.

Indigenous priorities and values need to be recognized and included within
relevant frameworks that affect decisions around land use, conservation,
habitat protection and access to high quality and sufficient traditional food.

New mechanisms need to be co-developed with First Nations to address
weaknesses in current policy and program approaches in order to:

Close gaps in nutrition and food insecurity

* Improve access to the traditional food system through a combin-
ation of subsidies that support harvesting, growing, sharing, and
preservation.

* Improve local availability and access to healthier foods independent
of imports (gardens, greenhouses, hydroponic units, agricultural
activity and animal husbandry when appropriate).

* Reduce food price differences between major urban centres and
First Nations by increasing community eligibility for subsidy pro-
grams (such as Nutrition North) and providing financial support
to increase First Nation operated and owned food production and
distribution businesses/organizations.

* Improve families’ financial ability to purchase healthy market
food options and engage in local harvesting and food production
activities.

* Continue monitoring nutrition and food insecurity, and create ap-
propriate mechanisms to establish accountabilities in progress and
reporting.

* Monitor the effectiveness of food access programs for First Nations
in curbing food insecurity.

SHAYNE PAPATIE, LA NATION ANISHNABE DU LAC SIMON, PHOTO BY MARIE PIER BOLDUC

Support sustainable and healthy lifestyles

The high levels of smoking, obesity and diabetes reflect inequities
in access to health-oriented food and built environments (e.g.,
walkability, recreational opportunities), and sufficient community
prevention and health service delivery options.

Additional investments are needed for communities to provide a
healthier environment and culturally appropriate and safe primary
prevention, and acute and chronic disease management.

Develop region and ecozone specific advisories and guidance for
fish consumption that would promote the importance of fish in
diets, but would also inform sensitive populations such as women of
childbearing age (WCBA), about decreasing exposure to mercury.

First Nations WCBA living in northern ecozones in Saskatchewan,
Manitoba, Ontario and particularly Quebec would benefit from
sustained public health risk-benefit communication efforts aiming
to promote the importance of continued reliance on fish as a food
source, while decreasing exposure to environmental mercury.



The authors of this study urge governments and decision-makers to urgently address systemic problems relating to food, nutrition
and the environment affecting First Nations, and to do so in a manner that supports First Nations-led leadership and solutions.

Ensure good drinking water quality
and trust in safety of public water systems

Support communities to increase their reliance
on traditional food systems

Recognize and include Indigenous values and priorities in all federal,
provincial and local government decisions with respect to land use,
development, conservation, habitat protection, with an intention
to maintain or enhance access to and availability of high quality
traditional food.

Recognize First Nations priority rights to harvest in preferred areas
to meet their food needs, and minimize and compensate any poten-
tial infringements on these priority rights to harvest.

Support is needed by all levels of government to monitor, protect
and ensure that local ecosystems are healthy and can support First
Nations ability to access sufficient traditional food.

Develop a long-term nation-wide traditional food contaminant
monitoring program.

Develop a pan-Canadian programming for the safe and affordable
replacement of lead-containing ammunition and fishing weights

Develop region and ecozone specific advisories and guidance for
fish consumption that would promote the importance of fish in
diets, but would also inform sensitive populations such as women of
childbearing age (WCBA), about decreasing exposure to mercury.
First Nations WCBA living in northern ecozones in Saskatchewan,
Manitoba, Ontario and particularly Quebec would benefit from

In order to promote the use of tap water over sugar-sweetened
beverages, concerns about the taste and/or appearance of drinking
water need to be addressed. Regular maintenance and inspection
programs of water treatment and/or delivery systems need to be
adequately resourced to improve the quality of the drinking water

supply.

Lead pipes need to be replaced in communities with elevated lead
levels in drinking water.

Ensure that pharmaceuticals are not present in
levels potentially harmful to humans or animals

Develop pan-Canadian guidelines and a monitoring program for the
protection of aquatic, land and human health to avoid unnecessary
exposure to pharmaceuticals and other contaminants.

Develop detailed planning for appropriate sewage waste treatment
and disposal.

Further support is needed to ensure the return or proper disposal
of unused or expired prescription drugs and medications as an
alternative to flushing them down the toilet or throwing them into
the regular garbage.

In the fall of 2019, a workshop with representatives from participating com-
munities will meet to discuss the results and provide feedback on study
recommendations.

sustained public health risk-benefit communication efforts aiming
to promote the importance of continued reliance on fish as a food
source, while decreasing exposure to environmental mercury.
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Acronyms and Abbreviations

Al: Adequate Intake HH:
AFN: Assembly of First Nations ISC:
AMDR: Acceptable Macronutrient MAC:
Distribution Ranges
Max:
AO:  Aesthetic Objective .
Min:
BMI:  Body Mass Index
mM:
BW: Body weight
CALA: Canadian Association for n:
Laboratory Accreditation
CCHS: Canadian Community Health Survey
Cl: Confidence Interval PAH:
CIHR: Canadian Institutes of Health Research PBDE:
CWS: Community Water System PCB:
DDE: Dichlorodiphenyldichloroethylene PFC:
DRI:  Dietary Reference Intakes PFOS:
EAR: Estimated Average Requirements
Pl:
EHO: Environmental Health Officer
) ) POP:
FFQ: Food Frequency Questionnaire
, , . PPCP:
FNFNES: First Nations Food, Nutrition
and Environment Study
. . . PPM:
FNIHB: First Nations and Inuit Health Branch
(Indigenous Services Canada) PSU:

Household

Indigenous Services Canada

Maximum acceptable concentration

Maximum or highest value
Minimum or lowest value

Molar Concentration-one
thousandth of a mole

Number of participants surveyed
or number of food, water or
hair samples analyzed

Polycyclic aromatic hydrocarbons
Polybrominated diphenyl ethers
Polychlorinated biphenyls
Perfluorinated compounds

Perfluorooctanesulfonic acid
or perfluorooctane sulfonate

Principal Investigator
Persistent Organic Pollutant

Pharmaceuticals and
personal care products

Parts per million

Primary Sampling Unit

PWS: Public Water System

QA/QC:Quality Insurance/Quality

Control program
RDA: Recommended Dietary Allowance

SAS: Statistical Analysis System: software
developed by SAS institute

SIDE: Software for Intake

Distribution Estimation
SCC  Standards Council of Canada
SE: Standard error (see Glossary)
SHL: Socio/Health/Lifestyle Questionnaire
SSU:  Secondary Sampling Unit

TDI/PTDI: Tolerable Daily Intake/
Provisional Tolerable Daily Intake

TDS: Total Diet Studies

TF: Traditional food

TSU:  Tertiary Sampling Unit

TWS: Trucked Water System
TPWS: Trucked Public Water System
UL: Tolerable Upper Intake Level

USDA: United States Department of Agriculture
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Glossary

Aesthetic objective (AO): The level of
substances in drinking water or characteristics
of drinking water (such as taste, odour, or
colour) that can affect its acceptance by
consumers. Aesthetic objective levels are below
levels considered to be harmful to health.

Acceptable Macronutrient Distribution Ranges
(AMDR): Expressed as a percentage of energy
intake (total calories), the AMDRs are the range
of intake for protein (10-35%), fat (20-35%),
and carbohydrates (45-65%), associated with

a reduced risk of chronic disease and provide
adequate amounts of these nutrients.

Adequate Intake (Al): An Al is derived
for a nutrient if there is inadequate
evidence to establish an Estimated
Average Requirement (EAR).

Arithmetic mean: See mean.
Average: See mean.

Background level: The level of chemical
(or other substances) that are normally
found in the environment.

Body burden: This refers to the total
amount of any chemicals currently present
in the human body at any given time. Some
chemicals only stay present in the body for
a short period of time while others remain
within the body for 50 years or more.

Body Mass Index (BMI): Calculated by
dividing the weight (in kilograms) by the
square of the height (in metres), this index

is used to define normal weight (range of
18.5-24.9), overweight (25-29.9) and obesity
(30 and over). Overweight and obesity are
degrees of excess body weight carrying
increasing risks of developing health problems
such as diabetes and heart disease.

Bootstrapping: A computer-based statistical
method used to estimate a statistical parameter
(e.g., standard error) by random sampling

with replacement from the original dataset.

Cistern: A water holding tank that provides
storage for treated drinking water.

Coefficient of variation (CV): A measure

of the relative magnitude of the standard
deviation. The standard deviation is the typical
or average distance a value is to the mean.
CV=standard deviation/mean. Data that is
more spread out will have a higher CV. CVs
over 33% are often considered unreliable

Confidence Interval: A range or interval of
scores that reflects the margin of error (due to
sampling and measurement errors) associated
with the mean value of the parameter
(characteristic of a population) under study.

A 95% Cl means that the true mean value

falls within this interval 95% of the time.

Dietary Reference Intakes (DRI): A set of
nutrient-based reference values that are
used to assess and plan the diets of healthy
individuals and groups. The DRIs include the
Estimated Average Requirements (EARS),
the Recommended Dietary Allowance
(RDA), the Adequate Intake (Al) and the
Tolerable Upper Intake Level (UL).

Ecozone: Regions/areas identified based on
the distribution patterns of plants, animals,
geographical characteristics and climate.

Estimated Average Requirement (EAR): The
estimated median daily nutrient intake level
necessary to meet the nutrient needs of half
of the healthy individuals in a gender or age
group. It is a primary reference point used
to assess the nutrient adequacy of groups

Food security: Physical and economic
access by all people to sufficient, safe
and nutritious food to meet their dietary
needs and food preferences for an active
and healthy life. Household food security
can be estimated by a questionnaire.

Guideline value: In Canada, guideline values
are set for the protection of environmental
and human health. For example, there

are guidelines for human tissues (such

as blood and hair), animal tissues (fish,



mammals and birds), drinking watet,
recreational water, soil, as well as for the
protection of aquatic life. These values are
based on the most current scientific data
available for the parameter of interest.

Groundwater: Water located beneath
the ground surface such as in porous soil
spaces and fractures of rock formations.
A unit of rock or an unconsolidated
deposit is called an aquifer when it can
yield a usable quantity of water.

Groundwater under the direct influence

of surface water (GUDI): groundwater that
shows surface water characteristics. This can
include water from a well that is not a drilled
well or does not have a watertight casing and
is up to 6 m in depth below ground level.

Hazard Quotient (HQ): The HQ approach is
used in contaminant exposure analyses to
estimate risks of adverse health effects to
any chemicals of potential concern (COPC)
such as metals (arsenic, lead, cadmium,
mercury) or persistent organic pollutants. An
HQ is calculated by dividing the estimated
exposure to a COPC (ug/kg body weight/
day) by the TDI. If the HQ is < 1, the risk

of an adverse health effect is not likely. If
HQ is >1, there can be an increased health
risk exposure from the contaminant.

Individual Water System (IWS): A system
serving individual homes that each have their
own pressurized water supply (e.g., a well), or
is connected to a piped distribution system
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that has less than five housing units and does
not include any public access buildings.

Interquartile range (IQR): A statistical term
used to describe the distribution around the
median (25% above and below the median).

Maximum Acceptable Concentration
(MAC): The concentration or level of a
particular substance at which exposure to
may cause harmful effects on health.

Mean (arithmetic): A statistical term
used to describe the value obtained
by adding up all the values in a
dataset and dividing by the number of
observations. Also known as ‘average’.

Mean, geometric (GM): To calculate a
geometric mean, all observations (i.e.,
values) are multiplied together, and the nth
root of the product is taken, where n is the
number of observations. A geometric mean
of skewed distribution such as hair mercury
concentrations usually produces an estimate
which is much closer to the true center of the
distribution than would an arithmetic mean.

Median: A statistical term used to describe
the middle value obtained when all values in a
dataset are placed in numerical order; at most

half the observations in a dataset are below the
median and at most half are above the median.

Reserve: A tract of land, held in trust by the
Crown, for the exclusive use of Indian people.
Reserves are regulated under the Indian Act.

Organochlorines: A group of organic
compounds with a similar chemical structure.
There are naturally occurring and man-
made organochlorines. Organochlorine
compounds have been used for a variety
of purposes including pesticides (DDT,
chlordane, toxaphene, solvents, material
purposes (PVC pipes) insulators (PCB).
Some organochlorines have been banned
or their use restricted due to their harmful
impacts and classification as a POP.

Oral Slope Factor: An upper bound,
approximating a 95% confidence limit, on
the increased cancer risk from a lifetime
oral exposure to an agent. This estimate,
usually expressed in units of proportion
(of a population) affected per mg/
kg-day, is generally reserved for use in
the low-dose region of the dose-response
relationship, that is, for exposures
corresponding to risks less than 1in 100.

Persistent Organic Pollutant (POP):
Groups of chemicals that persist in the
environment and in the bodies of humans
and other animals long after their use.

Public Water System (PWS): A community
water system with five or more connections
that has a distribution system (piped)
and may also have a truck fill station.

Recommended Dietary Allowance (RDA):
The estimated average daily nutrient intake
level that meets the needs of nearly all (98%)
healthy individuals in an age or gender group.
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Semi Public Water System (SPWS): A well or
cistern serving a public building(s) or where
the public has a reasonable expectation of
access and has less than five connections.

Significant difference: Determination through
statistical testing of differences between two
numbers or groups. There are three aspects to
these tests — the estimates of the averages, the
variability of the observations, and the sample
size. A difference is more likely to be significant
when: a.) the difference in the estimates of

the averages are large; b.) the variability in the
observations is small; and c.) the sample size

is large. When a difference is not considered
significant, it could be because of any one

of those three aspects: the difference in the
averages is small, the observations vary widely
between individuals, and there are not many
observations. If the survey was repeated

some of the differences that are considered
significant in this report would no longer be
significant, and vice-versa, but we would expect
that general tendencies would be the same.

Standard deviation (SD): A measure of the
usual distance or spread of the data values
about the mean value (the average of a set
of numbers) in a data set. The SD is higher
when the data have greater variability.

Standard error (SE): A measure of variation

to be expected from sampling strategy,
measurement error, and natural variability in the
calculated parameter (The parameter can be a
percentage or a mean (average) for example).

Surface water (SW): All water situated
above-ground (for example, rivers, lakes,
ponds, reservoirs, streams, seas).

Tolerable Daily Intake (TDI) or Provisional
Tolerable Daily Intake (PTDI): The amount of
a substance in air, food or drinking water that
can be taken in daily over a lifetime without
adverse health effects. TDIs or PTDIs are
calculated on the basis of laboratory toxicity
data to which uncertainty factors are applied.
TDIs are presented as daily dose rates in
units of mass of a particular chemical per
kilogram of body weight of a person per day.

Tolerable Upper Intake Level (UL): An
estimate of the highest average daily
nutrient intake level that is likely to
pose no adverse health effects.

Wastewater (WW): used water, including
greywater (used water kitchen, laundry),
blackwater (used water from bathroom
containing human waste), or surface
runoff or used water from an industrial,
commercial or institutional facility

that is mixed with blackwater).

Water treatment plant (WTP): The facility that
treats water so that it is clean and safe to drink.

Water treatment system (WTS): Includes
all water delivery components such as the
raw water intake, water treatment plant,
distribution system, hydrants, etc.

pg/g: Micrograms (1 millionth or 1/1,000,000 of
a gram) per gram; in the case of the mercury in
hair results, this measurement represents the
weight of mercury measured per gram of hair.
In the food contaminant results, this represents
the weight of contaminant per gram of food.

pg/L: Micrograms (1 millionth or
1/1,000,000 of a gram) per litre; found
in the drinking water results, this
measurement represents the weight of
trace metals measured per litre of water.

ng/g: Nanograms (1 billionth or
1/1,000,000,000 of a gram) per gram;
found in the food contaminant results, this
measurement represents the weight of a
contaminant measured per gram of food.

ppm: Parts per million; A common unit
typically used to describe the concentration
of contaminants in food or environment.
This is approximately equivalent to one
drop of water diluted into 50 liters (roughly
the fuel tank capacity of a small car).

ppb: Parts per billion; this is approximately
equivalent to one drop of water diluted
into 250- 55-gallon containers.

pga/kg/day: Pico grams (1 trillionth or
1/1,000,000,000,000 of a gram) per kilogram
per day; in the food contaminant results, this
represents the weight of contaminants per
kilogram body weight that is being consumed
per day. This value is used for risk assessment.



CHAPTER1

Introduction

IN CANADA, THERE REMAIN LARGE GAPS in health between First Nations
and the non-Indigenous population. The well-being of individuals and
communities is determined by a broad range of factors including the social
determinants of health, diet and lifestyle, genetics, and the state of the en-
vironment. The social determinants of health (social and economic factors
including income, education, employment, early childhood development,
social networks, food security, gender, ethnicity, and disability that can
result in inequities and exclusion) play a key role in health inequities: those
who have more advantages tend to have better health (Frohlich, Ross and
Richmond 2006; Mikkonen and Raphael 2010). For First Nations peoples,
the history of colonization and the loss of jurisdiction over traditional ter-
ritories is an additional dimension of the determinants of health (Egeland
and Harrison 2013; Reading and Wein 2009).

For thousands of years, First Nations have relied on ecozone-adapted trad-
itional food systems and diverse resource management and food produc-
tion technologies from hunting and foraging to intensive food production
(e.g., clam gardens, berry patches, species domestication) (Deur and Turner
2005; Waldram, Herring and Young 1995). First Nations are experiencing a
dietary transition away from traditional foods that has been attributed to
a multitude of factors including: a decline in the availability, quality, safety
and access to traditional food due to development, pollution, and climate
change; government regulations that impact harvesting; financial and time
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constraints that influence participation in harvesting; and cultural losses
from the breakdown of social systems and intergenerational learning due
to colonial assimilation policies and the legacy of the residential school
system (Kuhnlein, Erasmus et al. 2013; Kuhnlein and Receveur 1996; Turner,
Plotkin and Kuhnlein 2013). Traditional food has key nutritional, cultural,
spiritual, and economic values for First Nations peoples and is often more
nutrient dense than commercially available ‘market’ or store-bought food
replacements. As the proportion of traditional food decreases in the diet
of First Nations, there is a risk of a decrease in the nutritional quality of
the diet and rise in nutrition-related health problems such as anemia,
heart disease, obesity, osteoporosis, cancer, infections, diabetes, and tooth
decay (Kuhnlein and Receveur 1996). The health and nutrition of First
Nations peoples are strongly affected by social disparities, the erosion of a
traditional lifestyle, and the resulting high food insecurity and poor quality
diet (Adelson 2005; Kuhnlein and Receveur 1996; Power 2008; Willows,
Veugelers et al. 2011; Willows 2005).

Increasing industrialization in the last century has led to varying degrees
of pollution in all ecosystems. It has been suggested that major health
problems (e.g., cancer, diabetes, low infant weight) may be related to the
amount of chemical contaminants in the environment (Hectors et al. 2011;
Lee et al. 2017; Li et al. 2006; Institute of Medicine 2007).
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Over the past 50 years, the Government of Canada has conducted three
national nutrition surveys (1970-1972 Nutrition Canada National Survey
(NCNS), 2004 and 2015 Canadian Community Health Survey-Nutrition)
and six Total Diet Studies (TDS) to understand the eating patterns,
diet quality and the environmental safety of store-bought foods of the
general population’s diet. These studies however, have been of limited
value for First Nations communities. First Nations living on-reserve were
not included in the 2004 and 2015 CCHS-Nutrition surveys (Statistics
Canada 2017) and only store-bought foods have been examined in the
TDS (Health Canada 2009a). The 1970-1972 NCNS included 29 First
Nation communities (27 communities south of the 60th parallel and two
communities in the Northwest Territories); however, the participation
rate was 30% and only one report was published containing aggregated
nutrient intake results without food quality and consumption patterns
(Health Canada 1975). Two decades later, fish and game consumption es-
timates, combined for First Nations and Inuit, were derived from unpub-
lished anonymized 24-hour recalls from the NCNS with no distinction by
geographic region or cultural identity (Richardson 1997); these estimates
have been incorporated into human health risk assessment guidance for
use where no dietary studies on traditional food use exist (Health Canada
2010). Therefore, there is a need to have a better understanding of the
diet, particularly the variety and amount traditional foods harvested
locally, of First Nations living on-reserve.

First Nations in different geographical areas face their own unique environ-
mental problems due to the nature of the point sources of environmental
pollution and the degree to which their diet is obtained from the local
environment. Unfortunately, there has been a knowledge gap about the nu-
tritional composition of the average diet of most First Nations and the levels
of contaminants in their traditional
foods. Prior to this study, the only
comprehensive regional level diet-
ary data available for First Nations,
including the nutritive value of
traditional food and the food path-
ways of exposure to chemicals
of potential concern, was from
dietary studies conducted in the
1990s in the Yukon and Northwest
Territories with funding support from the Northern Contaminants Program
(Kuhnlein, Receveur and Chan 2001). Diets have been consistently shown to
be of greater nutritional quality when traditional food is consumed compared
to when only store-bought food is consumed. Furthermore, the nutritional,
as well as cultural benefits of traditional food have been repeatedly shown
to outweigh the risks from chemical contamination (Kuhnlein, Receveur and
Chan 2001; Donaldson et al. 2010; Laird et al. 2013; Canada Crown-Indigenous
Relations and Northern Affairs (CIRNAC) 2018).

have relied on ecozone-adapted
traditional food systems and
diverse resource management
and food production technologies
from hunting and foraging to
intensive food production.

For thousands of years, First Nations
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The First Nations Food, Nutrition and Environment Study (FNFNES) is
the first study developed to provide reliable information on the diet of
First Nations and chemical exposure through the consumption of locally-
harvested foods in the 10 Canadian provinces and eight Assembly of First
Nations (AFN) regions south of the
The goal of FNFNES was 60™" parallel. The goal of FNFNES
to obtain representative was to obtain representative
baseline data on food use patterns
and exposure to contaminants
in order to provide information
needed for the promotion of
healthy environments and healthy
foods for healthy First Nations.

baseline data on food use
patterns and exposure to
contaminants in order to
provide information needed
for the promotion of healthy
environments and healthy
foods for healthy First Nations.

FNFNES has been jointly led by
the Assembly of First Nations
(AFN), the University of Ottawa
(2013-2019), the Université de Montréal, and the University of Northern
British Columbia (2008-2013). Initiated through a resolution passed by
the Chiefs-in-Assembly at the Assembly of First Nations’ (AFN) Annual
General Assembly in Halifax, Nova Scotia on July 12, 2007, FNFNES was

FNFNES Final Report for Eight Assembly of First Nations Regions

implemented sequentially in eight AFN regions over a 10-year period
(2008 to 2018) with 92 First Nation partners. A total of 92 community
reports that include the community-specific results were disseminated to
the participating First Nations. Each First Nation has governance or control
on how to use the information collected. Results from each region were
integrated and reported in the seven Regional Reports that are available
online (www.fnfnes.ca). Funding has been provided from First Nations and
Inuit Health Branch, Health Canada/Indigenous Services Canada.

The primary objectives of FNFNES were:

* To determine consumption patterns of traditional and store-bought
foods on-reserve within each AFN region.

* To collect traditional foods and drinking water to determine the
dietary intake of selected chemical contaminants within each AFN
region.

* To estimate nutrient intake for macronutrients (carbohydrates, fat
and protein) and selected vitamins and minerals.

* To document food security within each AFN region.
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The secondary objectives of FNFNES were:

* To describe self-reported health status and lifestyle habits within
each AFN region.

* To identify factors which affect the availability and accessibility of
traditional and store-bought foods within each AFN region.

* Todescribe whether pharmaceutical products are in the environment
within each region.

* To describe the body burden of mercury among First Nations people
on the basis of hair analysis.

The study sought to integrate information on diet (food intake, nutrient
composition of food, nutrient requirements and dietary adequacy, food
availability and accessibility), local and traditional ecological knowledge,
cultural and socioeconomic factors and exposure to chemicals of potential
concern in various foods and drinking water. Traditional food samples were
analyzed for four metals (arsenic, cadmium, lead, mercury) and persistent
organic pollutants including: polycyclic aromatic hydrocarbons, perfluorin-
ated compounds, organochlorine compounds (organochlorine pesticides,
polychlorinated biphenyls, dioxins and furans) and polybrominated fire
retardants. Usual household drinking water sources were tested for metals
of human health and aesthetic concern. In addition, as pharmaceuticals
are emerging contaminants, this study tested for the presence of various
pharmaceutically-active compounds that may find their way into surface
waters that are used for fishing, swimming or as a source for drinking water.

The intent of this report is to present key findings about diet quality and
current traditional food use, food security, water quality, health, and ex-
posure to chemical contaminants in traditional food and water among First
Nations across the eight AFN regions south of the 60t parallel. Results of
this study will be useful for the development of community-level food pro-
gramming including improved access to traditional food and food guidance
for First Nations. The information on background exposures to POPs, toxic
metals and pharmaceutical products is also essential for First Nations as an
enabling foundation for any future food monitoring at the community level.

Methodology
Study Design

The study was designed with the intent that First Nations involved
would have an equal and participatory role at all levels of the research.
Research was conducted following the Tri-Council Policy Statement:
Ethical Conduct for Research Involving Humans and in particular Chapter 9
research involving the First Nations, Inuit and Métis peoples of Canada
(Canadian Institutes of Health Research, Natural Sciences and Engineering
Research Council of Canada, Social Sciences and Humanities Research
Council of Canada 2010), and the document entitled: /ndigenous Peoples
& Participatory Health Research: Planning & Management, Preparing
Research Agreements published by the World Health Organization (2010).
Its protocol was accepted by the Ethical Review Boards at Health Canada,
the University of Northern British Columbia, the University of Ottawa and
the Université de Montréal. The FNFNES also follows the First Nations
principles of Ownership, Control, Access and Possession (OCAP") of data
(Schnarch 2004). Individual participation in the project was voluntary and
based on informed written consent following an oral and written explan-
ation of each project component. Project direction followed agreed-upon
guiding principles (see www.fnfnes.ca), which were jointly established by
the Steering Committee and consultation with Statistics Canada for the
sampling methodology and random sample selection. The AFN has played
an active role in all aspects of providing initial and ongoing direction to
the FNFNES as an equal partner in the research and regularly reports on
progress to First Nations.

At the regional level, prior to implementation, First Nations Provincial
organizations were contacted to ask: 1) whether they would like the study
to take place in their region, 2) if the randomized sample of communities
is representative of the diversity of their region, and 3) information on
logistics. In a few instances, specific communities known to have local
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environmental issues or concerns, or unique ecosystems were invited to
participate. Such information has helped the study to ensure the best
“snapshot” of regional representation at the time of data collection.

First Nations randomly selected to participate were initially contacted
by the AFN and invited to attend a methodology workshop to review
the study design and refine the data collection tools. FNFNES was then
introduced to leadership and the wider community. Community Research
Agreements were signed by the Chief and FNFNES Principal Investigators
(PIs) marking the formal beginning of research activities. First Nation
partners took the lead role in data collection and coordination, including;
prioritization and collection of traditional food for chemical contaminant
testing; identification and prioritization of surface water sampling sites for
pharmaceutical testing; recruitment of community research assistants to
conduct the household survey and collection of tap water samples and hair
for mercury analyses.

FNFNES used a single approach, with identical tools and methodology to
conduct a regional level survey of First Nations adults living on-reserve in
the eight AFN regions south of the 60" parallel in Canada. To ensure that
the study assessed and represented the diversity of diets of First Nations,

a random sampling strategy was adopted, based on an ecosystem frame-
work that included 11 ecozones. Data collection occurred during the fall
months (September to mid-December) from 2008 to 2016.

Upon completion of community data analyses, draft reports were submit-
ted to each First Nation partner for initial review. Verification meetings
were undertaken in each community and feedback was incorporated into
the community and regional reports. Regional data training workshops
were also delivered to both officially transfer community level results to
the First Nation and provide representatives with training on how to access
and run some basic data analyses. Regional level report findings were then
released at an all-Chief’s meeting in each region.

The findings of this study are representative at the regional and ecozone
level for all First Nations adults living on-reserve south of the 60™ parallel.

Principal Study Components

The following chart illustrates the five components of the FNFNES:

Traditional
food sampling for
contaminants

Household
questionnaire

Diet, health,
harvesting,

FNFNES

First Nations
Food, Nutrition
and Environment
Study

food security

Surface water
sampling for
pharmaceuticals

FNFNES Final Report for Eight Assembly of First Nations Regions Draft Comprehensive Technical Report | November 2019



Household interviews: In each community, up to 100 adults (one
person per household), aged 19 years or older who self-identified as
a First Nations person living on-reserve were invited to participate.
Each participant was asked a series of questions that focused on
foods consumed (both traditional and store-bought food), health,
lifestyle and socio-economic issues, household composition and food
security.

2. Tap water sampling for trace metals": The drinking water component
aimed to collect tap water samples from 20 participating households
in every community. Selection of sampling sites was based on what
would be considered representative of the water distribution sys-
tem, i.e., at the ends of pipelines and at miscellaneous points within
the system. Maps were used to help in the selection. In addition, if
a household in the community was accessing a source of drinking
water that was not part of the community water supply system, such
as a well, nearby spring, or a trucked water source, these were also
sampled. Two water samples were collected at the household level:
a first draw sample that had stagnated in the plumbing pipes for a
minimum of four hours and a second draw sample which was taken
after running the water for five minutes, or until it ran cold (i.e., in
homes where water was trucked in, shorter times were often used)
to flush out the water that had been sitting in the pipes. These are
analyzed for trace metals.

3. Surface water sampling for pharmaceuticals: Water samples are
collected from three separate sites chosen by the participating
community to analyze for the presence and amount of agricultural,
veterinary and human pharmaceuticals and their metabolites.

This study determines the chemical safety of the community water supplies.
Environmental Public Health Services, FNIHB, Department of Indigenous
Services Canada monitors drinking water in First Nations Communities which
includes weekly microbiologic monitoring, annual basic chemical monitoring
and a comprehensive chemical and radiological monitoring on a five-year cycle.
Regions maintain a database with complete and historic records on community
drinking water quality and water system profiles for all the communities.

»
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4. Hair sampling to estimate mercury exposure: In each commun-
ity, all participating adults were invited to provide a hair sample.
Hair analysis for mercury allowed for estimation of exposure to
mercury and verification of the estimate of mercury exposure
from traditional food consumption analyses. About 20 pieces of
hair were requested from each participant.

5. Traditional food sampling for contaminant? content: Each com-
munity identified and collected up to 30 traditional foods (with
up to five replicates of each food) which were analyzed for the
same suite of environmental contaminants and nutrient analyses
as needed.

Additional details of each of the five study components is available
within each of the Regional reports published and available at www.
fnfnes.ca

2 FNFNES studied the chemical safety of traditional food. Bacteriological

safety is monitored by the community’s EPHO.
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Sampling Strategy

For FNFNES, the population of interest was adults living on Indian Reserves
(IR) in any of the 10 provinces and eight AFN regions. FNFNES followed a
3-stage sampling plan: the regions, the communities and the households
(participants). The sampling frame of the study design was to recruit up to
10,000 participants (100 participants in 100 First Nations).

The first stratum of interest were the eight AFN regions (British Columbia,
Alberta, Saskatchewan, Manitoba, Ontario, Quebec-Labrador, New
Brunswick-Newfoundland and Nova Scotia-Prince Edward Island). The
final sampling framework was created with an allocation of 92 randomly
selected First Nations in the eight AFN regions: the number of communities
allocated to each region was proportional to the square root of the number
of communities within it that had a population on-reserve at the time of
the initial sampling (Appendix A).
The survey design allowed for eight
communities to be directly invited
and included in the study. These
communities were invited due to:
1) contamination concerns (Mikisew
Cree First Nation, Onion Lake, Grassy
Narrow, Aamjiwnaang); 2) availabil-
ity of previously published data (Nuxalk Nation); and to enhance cultural
and ecosystem diversity (Skidegate, Unamen Shipu).

For FNFNES, the population
of interest was adults

living on Indian Reserves

in any of the 10 provinces
and eight AFN regions.

In each AFN region, First Nations were further stratified into ecozones
to ensure the diversity of diets of First Nations was represented. The
sample was proportionally allocated between the ecozone strata, except
in ecozones with a very small number of communities, in which case all
the communities were chosen. The selection of communities was made in-
dependently for each stratum. Communities were randomly selected with
probability proportional to the size of communities, which ensured that the
most populated communities were more likely to be chosen in the sample.

Within each selected community, random sampling of 125 households was
undertaken. For communities with fewer than 125 households, every house-
hold in the community was selected. A larger sample of households than
desired (100) was selected to adjust for expected non-response (20%).
At the household level, random selection of one adult took place (if there
was more than one eligible adult, the research assistant was requested
to select the person living in the household whose birthday was next).
Participants had to be 19 years of age and older, able to provide written
informed consent and self-identify as a First Nations person living on the
reserve.

Over the course of FNFNES, 117 communities were approached to partici-
pate (Table 1.1): 82 were randomly selected, nine were pre-selected with
certainty either due to population size or if they were the sole community
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within an ecozone and eight were invited. Twenty-one communities
declined to participate after the initial consultation. Where communities
elected not to participate, replacement communities were approached.
Eighteen alternate communities were approached and 17 agreed to par-
ticipate. Two communities selected with certainty did not have an alternate
(one community did not have an ecozone alternate and one community
did not have an alternate because of its population size). One invited com-
munity chose not to participate. Three communities withdrew part-way
through data collection and were dropped from the analyses for the region;
however, these communities completed the pharmaceutical component
and their results are included in the chapter on water quality. For logistical
reasons, data collection took place over two years in the region of British
Columbia and Ontario.

A total of seven regional reports have been published and are available
for all eight AFN regions: results from the two AFN Atlantic regions were
combined into one report.

Weighting Adjustment

For each regional report, estimation weights were calculated to ensure that
the data reflected the whole population from which they were drawn. The
data were weighted to adjust for non-response at three levels: community,
households and individuals. Further details can be found in the regional
reports and in Appendix A.

To prepare summary statistics for this summative all-regions report from
FNFNES survey data that was collected over a period of several years, an
adjustment factor was created to account for population changes between
2008 and 2017. A ratio of populations was calculated by dividing the
2017 population by the reference year population used in the weighting
estimate documents for a particular AFN region (British Columbia 2009,
Manitoba 2010, Ontario 2012, Alberta 2013, Atlantic AFN regions [NS-NF

and NB-PEI] 2014, Saskatchewan 2015, Quebec 2016). Year-end population
data were obtained from Indigenous and Northern Affairs Canada (INAC)
Indian Registry System, for 2017 and each of the reference years (Statistical
Consultation Group 2018). Adjustment factors were calculated individually
for each community or band, and applied to the 501 weight variables of
each FNFNES record (the estimation weight and the 500 replication or
bootstrap weights) for that community (See Appendix A). This adjustment
factor does not address other potential demographic or socio-economic
changes that may have occurred, which does bring some uncertainty to
the results described in this report. Notwithstanding, this serves to present
a baseline of the diet of First Nations living on-reserve. Many of the re-
sults presented below are in line with results from the only other major
study occurring on reserve, the First Nations Regional Health Survey (First
Nations Information Governance Centre (FNIGC) 2018b).

Presentation of Results Values

All results in this report are weighted, unless stated otherwise. Their corres-
ponding standard errors are reported unless it is greater than 33.3% of the
estimated parameter, in which case the estimates parameter is identified
as (-) for being unreliable. To improve readability, many of the numbers
have been rounded up to the nearest whole number. For nutrients and
contaminants information, numbers are rounded to the first decimal place.
As a result, some totals do not add up to 100%.

While ecozone level results were presented in the regional reports, infor-
mation from some communities could not be included if it was the sole
community in an ecozone so as not to be identifiable: this was the case for
the regional reports for Alberta, Saskatchewan, Quebec, and the Atlantic.
For this summative report, results from all communities have been included
in the region and ecozone level tables and figures.



Table 1.1 Communities approached and participation

British Atlantic
Characteristic Total . Alberta Saskatchewan Manitoba Ontario Quebec (NB-NL,
Columbia
NS-PE)
Year(s) of data collection 2008 to 2016 2008 & 2009 2013 2015 2010 2011 & 2012 2016 2014
# of First Nations with on-reserve
population in 2008 583 31
Population on-reserve (2008) 413,205 58,876 63,707 61,564 78,415 82,952 49,597 18,454
P ’ ’ ’ ’ ’ ’ ’ (8,930, 9,524)
Original sample allocation 92 20 10 12 12 18 9 12
Communities approached nz 23 16 19 12 19 13 15
Selected W_lth certainty 9 0 1 1 3 0 ) 5
due to population/ecozone
Random selection 82 19 9 n 9 16 8 10
Alternates 18 2 4 6 0 1 2 3
Invited 8 2 2 1 0 2 1 0
Refusals 22 2 6 6 0 1 3 4
Selected with certainty 2 0 0 0 0 0 1 1
Randomly selected 18 2 4 6 0 1 2 3
Alternate 1 0 1 0 0 0 0 0
Invited 1 0 1 0 0 0 0 0
Withdrew during study 3 0 0 0 3 0 0 0
Participating communities 92 21 10 13* 9 18 10 n
Selected w_lth certainty 6 0 1 1 3 0 0 1
due to population/ecozone
Randomly selected 62 17 5 5 6 15 7
Alternate 17 2 3 6 0 1 3
Invited 7 2 1 1 0 2

*One community randomly selected was split into two separate communities due to the location of communities in two ecozones.
In regional reports, therefore, there is a count of 14 communities from Saskatchewan.
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CHAPTER 2

Overview of Community and Participants

IN SUMMARY, 92 FIRST NATIONS located in 11 ecozones completed the
five general study components of FNFNES (Table 2.1). As one First Nation
in the Saskatchewan AFN region had occupied reserves in two ecozones
(Boreal Plains and Boreal Shield), a decision was made to split the First
Nation into two sites by an ecozone boundary. Therefore, many tables
describe a total of 93 First Nation communities at the AFN region and
ecozone level.

Figure 2.1 and Table 2.2 summarize the location of communities by AFN
region and ecozone. Most ecozones include communities in two or more
regions, such as the Boreal Plains and Boreal Shield. Communities in three
ecozones (Pacific Maritime, Boreal Cordillera and Montane Cordillera) are
only in the AFN British Columbia region.

As the distance from major service centres can impact the cost and ability
of individual’s and communities to access services, communities were
classified according to the Geographic Zone index used by Indigenous
and Northern Affairs Canada (2000). The Indigenous and Northern Affairs
Canada Remoteness Index Zone (INACRIZ) groups First Nations into four
zones according to the presence of year-round roads (i.e., roads that are
paved or gravelled such as forest roads and can include ferry services),
distance to the nearest service centre, and climatic factors. Zone 1 repre-
sents First Nations that are connected by road to a service centre within 50

kilometres and are not considered remote. Zone 2 represents First Nations
communities with year-round road access to services centres 50 and 350
km away. Zone 3 represents First Nations communities with year-round
road access to services centres more than 350 km away); First Nations
communities located in Zone 4 have no year-round road access to a service
centre (i.e., are fly-in communities). Overall, 56 (60%) of the participating
communities were located more than 50 km away from a service centre
while 17 (18%) had no year-round road access. INACRIZ classification was
used for some food security analyses in Chapter 4.

Table 2.3 contains information on the participation and characteristics (age,
gender, household size) of participants by region. Overall, a total of 6,487 or
78% of adults contacted for this study completed the household question-
naire component of FNFNES. Although the randomization process ensured
that there would be an equal chance of either gender being selected to
participate, a higher percentage of females (66%) participated than males
(34%). The average age of both males and females was similar (44 and 45).
Sixty-nine percent of households contained dependents under the age of
18 years, and the average household size across the regions was five. At the
regional level, the average number of people living in households ranged
between four and six while the percentages of households with children
were: 58% in British Columbia, 68% in Alberta, 69% in Saskatchewan; 74%
in Manitoba; 48% in Ontario, 55% in Quebec and 48% in the Atlantic.



Overall, 55% of participants identified that they had a high school equivalency
diploma or higher, while 14% reported that having some post-secondary
education (Figure 2.2). Post-secondary education was more commonly
reported by participating adults residing in Saskatchewan (15%), Ontario
(25%), Quebec (17%) and the Atlantic (27%), and, at the ecozone level, in
the Mixedwood Plains (40%), Atlantic Maritime (28%) and the Hudson Plains
(18%) (Figure 2.3 and Figure 2.4). Just over half (52%) of all participants
(Figure 2.4 and Figure 2.5), indicated that employment was their primary
source of income, followed by social assistance (28%), pension (11%),
worker’s compensation (6%) and other sources (3%). At the ecozone level,
employment as the main source of income appeared to be higher in the
Pacific Maritime (57%), Boreal Cordillera (73%), Montane Cordillera (61%),
Taiga Shield (69%), Hudson Plains (59%) and the Mixedwood Plains (64%).
Higher levels of social assistance were found in the Taiga Plains (32%), Boreal
Plains (34%), Prairies (46%) and the Atlantic Maritime (31%).

DEE DEE WAPASS, ONION LAKE FIRST NATION, PHOTO BY LINDSAY KRAITBERG

Table 2.1 Summary table of participating communities, remoteness and year of data collection

British Quebec and LR
Characteristic . Alberta Saskatchewan Manitoba Ontario (NB-NL,
Columbia Labrador NS-PE)

Number of participating
communities

Year(s) of data collection 2008 to 2016 2008 & 2009 2013 2015 2010 2011 & 2012 2016 2014
92* 21 10 13 9 10 ll

18

INACRIZ*
1 37 7 6 1 0 8 10
2 35 12 2 12 7 3 0 1
E 3 0 0 0 0 1
4 17 0 2 2 7 4

*INACRIZ=Indigenous and Northern Affairs Canada Remoteness Index Zone classifies First Nations into one of four geographic zones based on the presence of year-round access roads (roads can be
either paved and/or gravelled main or forest roads and may include ferry services), distance to the nearest service centre, and climatic factors. Zone 1 (year-round road access and within 50 km to the
nearest service centre); Zone 2 (year-round road access and between 50 and 350 km to the nearest service centre); Zone 3 (year-round road access and > 350 km to the nearest service centre); Zone 4
(no year-round road access to a service centre, i.e., fly-in communities).
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Figure 2.1 Map of participating communities, AFN regions and ecozones
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Table 2.2 First Nations located in each ecozone and participation in FNFNES

Participating communities in FNFNES by ecozone in each AFN region

First Nations British Atlantic
Ecozone in each Columbia Alberta Saskatchewan Manitoba Ontario Quebec (NB-NL,
ecozone Total NS-PE)

2008/2009 2013 2015 2010 2011/2012 2016 2014

PacificMaritime | w2 | 9 | o | - | - | - | - | - | - |
Montane Cordilea | 75 | 6 | 6 | - | - | - | - | - | - |

Boreal Plains 92 17 2 7 7 2 - - -
Prairies 56 8 - 2 4 2 - - -
Taiga Shield 9 5 - - 1 2 2 5
Hudson Plains 9 5 = - - = 4 1 -
Mixedwood Plains 3] 6 - - - - 4 2 -

*Three communities in the Boreal Shield completed the pharmaceutical component but withdrew from the other components.

Table 2.3 Participation rate and description of participants

Characteristic All regions BC AB SK ]3] ON QcC AT
Participation rate of household questionnaire 78% 68% 70% 84% 82% 79% 7% 90%
Number of participants 6,487 1,103 609 1,042 706 1,429 573 1,025
Females 4,277 706 387 721 477 896 420 670
Males 2,210 397 222 321 229 533 153 355
Mean age (SE) Females 44 (0.5) 45 (1.7) 42 (1) 43 (1.3) 43 (1.0) 45 (0.7) 42 (0.4) 43(0.5)
Males 45(0.9) 46 (1.7) 42 (3.0) 44 (1.3) 44 (3.5) 46 (1.9) 48 (0.5) 43(0.8)
Mean years of education (SE) 11(0.) 11(0.3) 10 (0.3) 11 (0. 10 (0.2) 12 (0.3) 10 (0.4) 12 (0.2)
Mean household size (SE) 5.0 4(0.2) 6 (0.3) 5(0.3) 6 (0.4) 4 (00 5(0.3) 4 (00)

Percentage of households with children
under the age of 18 years

69% 58% 68% 69% 74% 48% 55% 48%
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Figure 2.2 Highest level of education obtained by participants across Figure 2.4 Main source of income of participants by AFN region
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Note: El = Employment insurance. Other includes foster parent compensation, student/training
allowance, spousal support, none, refused to say.

Figure 2.3 Highest level of education obtained by participants across Figure 2.5 Main income source of participants by ecozone
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*No data available for year one in terms of the highest degree of education, therefore results for
the Boreal Cordillera are not available.
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CHAPTER 3

Traditional Food Systems

FIRST NATIONS PEOPLE IN CANADA have sustained themselves for mil-
lennia through diverse resource management and food production tech-
nologies. An ecosystem framework was used in this study to capture the
various traditional use patterns. Within each region, traditional food use
questions were initially drafted based on a literature review and finalized
after a review was completed by community representatives. In each of
the AFN regions, participating community members were asked a series
of questions in the household interview that captured information about:

* Traditional food harvesting and production activities including
fishing, hunting, collecting plants, berries, seafood, and growing a
garden;

* Traditional food consumption (a region-specific food frequency
questionnaire (FFQ) was used to estimate yearly/seasonal use of
150-200 traditional foods while a 24-hour recall was undertaken to
establish usual portion sizes of traditional food, and nutrient con-
tribution of traditional food in the diet in the fall season relative to
store-bought foods and beverages)

* Adequacy of their traditional food supplies;
» Barriers related to traditional food use;
* Benefits of foods from the land and the store; and

* Impacts of climate change on traditional food availability.

Across the ecozones, 67% of households reported engagement in food
harvesting and production activities, with a greater reporting of fishing and
hunting (Figure 3.1 and Figure 3.2). To note, the percentage of households
engaged in plant harvesting seems rather low compared to the other activ-
ities. This could be a design fault of the question which did not specifically
ask about berry picking.

Within each ecozone, almost all adults reported eating traditional food.
Traditional food types were broadly categorized as animal-based and
plant-based and further classified into seven categories (fish, seafood,
game, birds, plants, cultivated plants and mushrooms). In ecozones in BC
(Pacific Maritime, Montane Cordillera, Boreal Cordillera, Taiga Plains) and
the Taiga Shield, the average types of traditional food that adults ate over
a year ranged between 10-15 (13 to 17 types at the 95" percentile) com-
pared to a range of 6-8 (7 to 15 at the 95" percentile) among adults in the
Prairies, Boreal Plains, Boreal Shield, Hudson Plains, Mixedwood Plains and
the Atlantic Maritime (Figure 3.3). With the exception of the Prairies, the
Mixedwood Plains and the Atlantic Maritime, there was both a high number
of and a greater proportion of animal-based traditional foods. When ana-
lyzed in terms of the number of days that traditional food appeared in the
diet (TF days), animal-based foods from the marine environment are only
predominant in the Pacific Maritime.
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The average number of days per year that traditional food appeared in
the diet (TF days) ranged from 66 days in the Atlantic Maritime to daily in
the Taiga Plains (Figure 3.4). More frequent use was reported in the west-
ernmost and northern ecozones (Taiga Plains, Boreal Cordillera, Montane
Cordillera, Pacific Maritime and Taiga Shield, Hudson Plains) in both the
food frequency (FFQ) results (Figure 3.4) and 24-hour recall data (Figure
3.5). The percentage of 24-hour recalls that contained any traditional food
ranged from 6% (Mixedwood Plains) to 52% (Boreal Cordillera).

The more widely available traditional foods in each ecozone are presented
in a series of pie charts (Figure 3.6 to 3.16). In the Pacific Maritime (Figure
3.6), three types of fish (salmon, eulachon and halibut) were the most
commonly eaten traditional foods. In seven of the ecozones, moose meat
was reported most frequently followed by: salmon and trout in the Boreal
Cordillera (Figure 3.7); deer and salmon in Montane Cordillera (Figure 3.8);
ducks and grouse in the Taiga Plains (Figure 3.9); mint and deer in the
Boreal Plains (Figure 3.10); deer and elk in the Prairies (Figure 3.11); walleye
and blueberries in the Boreal Shield (Figure 3.12); and blueberries and
strawberries in the Atlantic Maritime (Figure 3.16). In contrast, Labrador tea
and caribou were the most frequently consumed foods in the Taiga Shield
(Figure 3.13) while cultivated plants (corn, beans and squash) appeared
most frequently in the Mixedwood Plains (Figure 3.15). In the Hudson Plains,
geese and moose were the most heavily reported foods (Figure 3.14).

Additional summary tables of the most frequently eaten foods by ecozones
and within major traditional food categories (fish, seafood, land animals,
birds, plants, cultivated foods, mushrooms) for all adults are found in
Appendix B and C.

The average daily grams of traditional food for the total population was es-
timated from both the 12-month FFQ data (Figure 3.17) and the fall 24-hour
recall data (Figure 3.18). Estimates were calculated using results from both
methods as only 19% of all participants?® reported a traditional food on their
fall 24-hour recall and as the FFQ contained a much longer list of items.

3 Among the 6,485 participants who provided a 24-hour recall, at least one
traditional food was reported by 1,243 adults.

gD
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Results from the 24-hour recall data are also presented for consumers
only (Figure 3.19). As the FFQ data only estimated the number of days a
food was eaten for each participant over the last year, this information was
multiplied by the average regional food category portion size estimated
for each gender and age group to calculate the average grams of intake.
A density conversion of .96 g/ml was used for traditional food where 250
ml is equal to 240 grams (FAO 2012). The average traditional food portion
weight by region can be found in Appendix D. The grams of traditional
food from the 24-hour recall data was estimated from food and portion
size data from participants who reported consuming any traditional food
on the day prior to the interview.



Overall, results from both of the methods indicate that traditional
food intake appears to be higher in western (Pacific Maritime, Boreal
Cordillera, Montane Cordillera) and northern (Hudson Plains, Taiga
Plains, Taiga Shield, Boreal Cordillera) ecozones.

When participants without traditional food on their 24h recall* were
removed from the analysis, the average daily traditional food intake
increased from 61 grams (Figure 3.18) to 338 grams or about 11/3 cup
(Figure 3.19). The average daily intake ranged from 210 grams (or over
3/4 of a cup) in the Mixedwood Plains to 504 grams (or 2 cups) in the
Hudson Plains. Among adults at the 95 percentile of the distribution of
reported intake in the sample, the amount of traditional food consumed
was 981 grams (or almost 4 cups) (Figure 3.20). Traditional food intakes
were over 1,000 grams a day among consumers at the 95t percentile
in the Montane Cordillera (1,443 grams), Taiga Plains (1,099 grams),
Hudson Plains (1,393 grams) and the Atlantic Maritime (1,106 grams).

Figures 3.21 and 3.22 display the intake of traditional food from each of
the major food categories, calculated from both the FFQ and 24-hour
recall data for all adults. When the intakes by traditional food category
are averaged across all ecozones, land animals are the largest contribu-
tor (mean of 18 grams from the FFQ and 38 grams from the 24-hour
recall data), followed by fish (14 grams from the FFQ and 13 grams from
the 24-hour recall), birds (4 grams from the FFQ and 3 grams from the
24-hour recall), plants (combined wild and cultivated) and seafood.

The relative contribution of each traditional food category to the overall
gram intake among consumers, as per analyses of the 24-hour recall
data is presented in Figure 3.23. Except for adults in the Pacific Maritime
and the Mixedwood Plains, the largest proportion of traditional food
is from land animals. In the Pacific Maritime, fish (47%) and seafood
(30%) contribute a greater share to the overall gram intake than land
animals (18%). In the Mixedwood Plains, plants (41% combined for wild
and cultivated) were the largest contributor.

4 For this analysis, the 5,242 adults who did not report a traditional food on
the day of the recall (81% of all participants) were removed.
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While the majority of adults (Figure 3.24 and Figure 3.25) said that they
would like to have more traditional food in their household, 71% identified
one or more barriers to traditional food intake on an open-ended ques-
tion (Figure 3.26). Overall, the three barriers mentioned most frequently
at the regional level and in 8 of the 11 ecozones, were a lack of: hunter,
resources (i.e., money and equipment/transportation); and time. In three
of the ecozones, other key barriers were a lack of availability (reported
by 15.8% in the Pacific Maritime) and a lack of knowledge (reported by
11.2% in the Mixedwood Plains and 10.6%
in the Atlantic Maritime). Appendix E
contains the top ten barriers reported at
the ecozone level. Participants were also
asked if government regulations and nat-
ural resource industries (mining, forestry,
oil and gas, hydro, farming) impacted or
limited where they could harvest: overall,
54.7% of participants said natural resource
activities affected harvesting practices
while 42% identified government regula-
tions as a barrier (Figure 3.27). In the Boreal Cordillera, Montane Cordillera
and Taiga Plains, over 80% of adults identified that mining, forestry or oil
and gas negatively impacted their engagement in harvesting.

and northern ecozones

As climate change has been recognized as having an impact on food pro-
duction, participants in this study were asked to describe any significant
changes in their territory and impacts on traditional food specifically. In all
ecozones, most adults said that they had noticed changes that they attrib-
uted to climate change (Figure 3.28). Climate change was considered to
impact both the overall amount of traditional food and the ability to access
traditional food (Figure 3.29). Some adults reported that seasonal growth
and harvesting were shorter and less predictable. Changes to overall avail-
ability were mentioned more frequently by adults residing in the Pacific
Maritime, Boreal Cordillera, Montane Cordillera, and the Mixedwood Plains
(Figure 3.30) whereas, access challenges seemed to be more pronounced
in the Hudson Plains and Taiga Shield.
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Predictors of Traditional Food Intake

A multivariable regression was performed to assess whether location
(region, ecozone) road access, participant characteristics (age group,
income source, education level, self-reported health, BMI status,
participation in traditional food harvesting activities), household
characteristics (number of adults working) could predict the number
of days traditional food was eaten (Figure 3.31). The distribution of
“Traditional food - days” (TFD) is right-skewed, therefore the square
root of TFD (TFDsr), which is approximately normally distributed, was
used as the dependent variable (see Appendix F for detailed results).
The number of days that traditional food was eaten was affected
by location, household participation in traditional food harvesting
activities, age (participants younger than 51 ate traditional food less
often), and gender (females ate less). Traditional food intake was the
highest in BC and significantly lower in Ontario, the Atlantic, Alberta
and Manitoba. At the ecozone level, traditional food intake was highest
in the Taiga Plains and significantly lower in eight ecozones. Traditional
food intake in the Taiga Shield and Montane Cordillera was not signifi-
cantly different from use in the Taiga Plains. Any relationship between
education level and traditional food consumption is unclear and needs
to be further explored. Previous studies have reported that traditional
food use by Indigenous peoples in Canada is influenced by a multitude
of factors (Chan et al. 2006; Kuhnlein and Receveur 1996; Laberge et
al. 2015; Turner, Plotkin and Kuhnlein 2013) including: environmental
factors (ecosystem quality and natural resource management, gov-
ernment regulations, development) community factors (location, land
access, community programs), interpersonal factors (extended family,
social network, sharing, intergenerational influence and learning) and
individual factors (preferences, cost, time, skills, convenience).

Figure 3.1 Types of food harvesting and production practices reported
at the household level by total and region
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Figure 3.2 Types of food harvesting and production practices Figure 3.3 Diversity of animal and plant-based traditional foods

reported at the household level by ecozone consumed in each ecozone, based on the food frequency data
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Figure 3.4 Average number of “traditional food days”*, by type and Figure 3.5 Percentage of 24-hour recalls with traditional food by
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Figure 3.7 Top 10 most frequently consumed traditional foods by
number of days in the Boreal Cordillera ecozone
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Figure 3.8 Top 10 most frequently consumed traditional foods by
number of days in the Montane Cordillera ecozone
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Figure 3.9 Top 10 most frequently consumed traditional foods by
number of days in the Taiga Plains ecozone
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Figure 3.10 Top 10 most frequently consumed traditional foods by
number of days in the Boreal Plains ecozone
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Figure 3.11 Top 10 most frequently consumed traditional foods by
number of days in the Prairies ecozone
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Figure 3.12 Top 10 most frequently consumed traditional foods by
number of days in the Boreal Shield ecozone

Prairiesn=577 Raspberries, 4

Blueberries, 4

Chokecherry,
5

/_Wl|d Strawberry, 3

Blueberries, I'

Northern pike, 3

Caribou meat, 3

Boreal Shield n=1317 Raspberries,

Figure 3.13 Top 10 most frequently consumed traditional foods by
number of days in the Taiga Shield ecozone
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Figure 3.14 Top 10 most frequently consumed traditional foods by
number of days in the Hudson Plains ecozone
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Figure 3.15 Top 10 most frequently consumed traditional foods by
number of days in the Mixedwood Plains ecozone
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Figure 3.16 Top 10 most frequently consumed traditional foods by
number of days in the Atlantic Maritime ecozone
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Figure 3.17 Average grams of traditional food consumed daily
(consumers and non-consumers) by ecozone, based on the 12-month
food frequency data
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Figure 3.18 Average grams of TF consumed daily (consumers and
non-consumers) by ecozone in the fall season from the 24-hour
recall data
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Figure 3.19 Average grams of TF consumed daily by consumers only
by ecozone in the fall season from the 24-hour recall data
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Figure 3.20 High consumers (95 percentile) daily intake of
traditional food from the 24-hour recall data
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Figure 3.21 Average grams of traditional food by category
(consumers and non-consumers) by ecozone, based on the food

frequency data
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Figure 3.22 Average grams of traditional food by category
(consumers and non-consumers), by ecozone, based on the fall

24-hour recall data
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Figure 3.23 Average grams of traditional food by category,
consumers only, by ecozone, from the fall 24-hour recall data

Figure 3.25 Percent of First Nations adults who would like more
traditional food in their household, by ecozone
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Figure 3.24 Percent of First Nations adults who would like more
traditional food in their household, by region

Figure 3.26 Barriers to traditional food intake, based on percentage
of responses (n=5,643)
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Figure 3.27 Percent of First Nations adults who reported that the
following affect where they could hunt, fish or collect berries (n=6,476)*

Figure 3.28: Percent of First Nations adults who reported that they
noticed significant climate change, by ecozone
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Figure 3.29 Top 5 responses of how climate change has affected
traditional food availability
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Figure 3.30 Most commonly reported effects of climate change on traditional food, by ecozone
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Figure 3.31 Predictors of traditional food intake
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Note to Figure 3.31: The distribution of “Traditional food - days” (TFD) is
right-skewed. The square root of TFD (TFDsr) is approximately normal and
was used as the dependent variable in a multivariable regression. Values
in each independent variable (region, ecozone, year round access, number
of people working full-time, TF activities, income, age group, BMI, years
of education, gender, smoking, self-reported health) were tested to see
whether they predicted the number of days traditional food was eaten.
Least square (LS) means are the group means after having controlled for a
covariate. The highest prevalence is identified in black. Values with no sig-
nificant differences are presented in purple. Values in red are significantly
different from values in black (p<0.05). Although some non-significantly
lower means (such as 109 in QC) appear to be large than significantly
lower means (such as 116 in AB), this is a function of the slightly greater
variability (and higher standard error) in the QC population. However,
these differences are trivial. Although “significant” there is no important
difference between 109 and 116.
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CHAPTER 4

Diet

Diet Quality and Nutrient Analysis

To assess the quality of the diet of First Nations adults, all participants were
asked to describe the types and amounts of food and beverages consumed
in the previous 24 hours. The recall used a 3-stage multiple pass method.
In the first pass, a quick list of foods and beverages eaten was developed,
followed by a more detailed description including the amounts eaten, fol-
lowed by a final review. Portion sizes were estimated using 3-dimensional
food models manufactured for FNFNES and based on models developed
by Santé Québec. Alcohol intake data were excluded from all dietary intake
analyses.

STEW AND BANNOCK, PHOTO BY MALEK BATAL

For the regional reports, to evaluate nutrient adequacy and overall diet
quality, the 24-hour recall data were compared against the Dietary
Reference Intakes (DRIs) (Institute of Medicine 2000; 2011 and Eating Well
with Canada’s Food Guide — First Nations, Inuit and Métis (EWCFG-FNIM)
(Health Canada 2007a). For this summative report, diet quality was also
examined using the Canadian Healthy Eating Index (HEI), a tool adapted
from the American HEI to gauge how closely the foods eaten by Canadians
follow recommendations outlined in EWCFG (Garriguet 2009).

All 24-hour recall data were entered by research nutritionists at the
Université de Montréal, using CANDAT®, which is a nutrient analysis soft-
ware that uses foods within the Canadian Nutrient File®. To ensure the
accuracy of data entry of the 24-hour recalls, a sub-sample of 10% of the
records were cross-checked and discrepancies reconciled. Any systematic
discrepancies were also corrected throughout. For food groupings, in addi-
tion to assigning each food code to only one food group when feasible, a
set of 11 multi-food group classifiers was created for complex recipes (see
Appendices in FNFNES regional reports for further information). For nutri-
ent intake information, numbers are rounded to the first decimal place. As
a result, some totals do not add up to 100%.

5 For more information go to http://www.candat.ca
6 For more information go to the Canadian Nutrient File webpage https://food-
nutrition.canada.ca/cnf-fce/index-eng.jsp
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Assessment of Usual Intakes from Dietary Sources

There are four types of DRI values: Estimated Average Requirements
(EARs); Recommended Dietary Allowance (RDA); Adequate Intake (Al);
and Tolerable Upper Intake Levels (UL). The EAR is used to assess wheth-
er a group of men or women is likely to be getting enough of a certain
nutrient for good health: the EAR is the median daily intake or the amount
estimated to meet the needs of 50% of the individuals in a group. The RDA
is the amount of a nutrient that would meet the daily needs of up to 97.5%
of healthy individuals in the population and is used for individual planning.
An Al for some nutrients (such as potassium and sodium), is used when
there is currently insufficient evidence to establish an EAR and an RDA.
For nutrients with an Al, a prevalence of inadequacy cannot be assessed.
The UL is the highest daily nutrient intake that is not likely to pose a risk
to health.

The SIDE (Software for Intake Distribution Estimation) SAS sub-routine’
nutrient analyses were performed on data from a total of 6,201 participants
(4,010 women and 2,191 men) to obtain the distributions (percentiles) of
usual intake for three age groups: 19-50, 51-70 and 71+. The SIDE SAS
sub-routine was used to assess nutrient adequacy, accounting for intra-indi-
vidual variation, and therefore approximating usual nutrient intakes. When
single bootstrap estimates were greater than the observed mean plus four
times the standard deviation of the first day intake, they were deleted and
resampled until they fell within the margin for inclusion in calculations of
the standard error of percentiles. The 95" percent confidence intervals (Cl)
for the percent of participants with intakes either below the Estimated
Average Requirements (EAR), above the Tolerable Upper Intake Level (UL)
or below, above and within the Accepted Macronutrient Distribution Range
(AMDR), were obtained in a non-parametric fashion by ordering the 500
bootstraps and using the 12" lowest as the lower end estimate and the 12"
highest as the upper end estimate.

7 More information about the software is available online: http://www.side.stat.
iastate.edu/
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Although 6,487 interviews were completed, the nutrient data from 286
individuals were excluded from the analyses: n=245 pregnant and/or lac-
tating women due to higher nutrient requirements and n=27 participants
with missing age and age group values. Additionally, 14 participants who
reported that they did not eat anything on the day prior to the 24hr recall
(resulting in zero kcal intake) were also excluded since these extreme values
made the calculation of all percentiles and standard errors very unreliable.

For nutrients with an EAR, values in the ‘%<EAR’ column indicate the
percentage of the population with usual intakes less than estimated re-
quirements, that is the proportion at risk of inadequate intake for a specific
nutrient. A value of less than 10% below the EAR was used as the cut-off
value to define a low prevalence of inadequate intake. This is the same cut-
off value used by Health Canada in the development of the 2007 EWCFG
(Katamay et al. 2007), and in the assessment of intakes from CCHS 2004
data (Health Canada 2009b). The values reported in the “%>UL” column
indicate the proportion of the population at risk of excessive intake for
a specific nutrient. For some sex and age groups, the estimate of the
percentile value, as well as the level of adequacy, could not be estimated
precisely enough due to the high level of variability in nutrient intake
between and within individuals. Data that have been suppressed due to
extreme sampling variability are indicated in tables in Appendix G by the
symbol (-).

Individual nutrient intake tables can be found in Appendix G in Tables G.1
to G.37.

Macronutrient Intakes

Average energy intakes among females were 1,864 kcal/day among those
aged 19-50, 1,669 kcal/day among those aged 51-70 and 1,664 kcal/day
among females aged 71+ (Appendix Table G.1). In comparison, mean
energy intakes reported for females in CCHS 2015 were 1,655 kcal/day
(19-30), 1,630 (31-50), 1,578 (51-70) and 1,416 (71+) (Statistics Canada n.d.
(a)). Males in this study aged 19-50 had an average energy intake of 2,298
kcal/day while CCHS reported an energy intake of 2,427 kcal/day for males
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aged 19-30 and 2,236 kcal/day among males aged 31-50 years. Males aged
51-70 in this study had a caloric intake of 1,948 kcal/day compared to 2,081
kcal/day in the general population. Males aged 71+ had an intake of 1,761
kcal/day compared to 1,795 kcal/day in the general population.

The percentage of energy in the diet from protein, carbohydrates and fat
are provided in Appendix G in Tables G.30 to G32 and compared to the
AMDR (Acceptable Macronutrient Distribution Range) which is expressed
as a percentage of total energy intake. Intakes within the range described
for each column are associated with a reduced risk of chronic disease.
While the mean, SE and percentiles were obtained, it was not possible to
estimate, for some age groups, the percentage of the group that was within
the AMDR. The mean percentage of energy from protein (Table G.30) was
within the AMDR for both sexes and all age groups (16.6% to 22.4%). The
mean percentage of energy from carbohydrates (Table G.31) was within
the recommended range for females and for males aged 19-50 and 51-70;
however, 73.6% of males aged 71+ had an intake of carbohydrates below
the AMDR. The mean intake of fat was above the recommended range for
five of the six age-sex groups. The percentage of energy from saturated fat
was above the recommended 10% (Table G.33) for males and for females in
the age groups 19-50 and 71+. In the general Canadian population, the per-
centage of energy from protein (15.8% to 17.9%) (Statistics Canada n.d. (b))

and fat (311% to 32.9%) (Statistics Canada n.d. (c)), appears lower while
the intake from carbohydrate (46.2% to 50.8%) appears higher (Statistics
Canada n.d. (d)).

Nutrients with an EAR, Al and UL

Table 4.1 summarizes by gender and age group, the usual intakes for each
nutrient and the adequacy of intake for each of the six age-sex groups
relative to the DRIs. Since zero percent of participants had niacin intakes
below the EAR, this nutrient appears to be adequate. Among several
nutrients with an EAR, adequacy of intake could not be confirmed with
certainty for some age-sex groups due to a high coefficient of variance
(CV) including: carbohydrate, iron, vitamin B12, thiamin, riboflavin and
phosphorous. However, mean intakes for all these aforementioned nutri-
ents were at least 1.5-2 times greater than the EAR, thus intakes are likely
adequate for most people. Intakes are inadequate for vitamins A, D, and C,
as well as folate, calcium, and magnesium. There were inadequate intakes
of vitamin B6 among women as well as males aged 51-70. Among the four
nutrients with an Al, intakes were below the Al for fibre, potassium, and
linoleic acid. While prevalence of inadequacy cannot be determined, these
levels suggest that adults are not meeting recommendations. Females and
males aged 19-70 had mean intakes greater than the Al for linolenic acid,
suggesting adequate intake. For the seven nutrients with an established
UL, there were no exceedances. Previously, the nutrient sodium had a UL.
This was recently replaced by a Chronic Disease Risk Reduction Intake
(CDRR) level: intake reduction above this amount is expected to reduce
chronic disease risk®. In this study, sodium intake levels were similar to the
general Canadian population. Most adults have intake levels above the Al
of 1,500 mg and the CDRR of 2,300 mg. Reductions in sodium intake have
the potential to reduce the risk of chronic disease.

8 Previously sodium had a UL, but this was recently removed in the recent
Spring 2019 report from the National Academies Press. National Academies
of Sciences, Engineering, and Medicine (2019). Dietary Reference Intakes
for Sodium and Potassium. Washington, DC: The National Academies Press.
https://doi.org/10.17226/25353.


https://doi.org/10.17226/25353

Supplement Use

Twenty-four percent of adults reported taking a supplement: higher usage
was reported among adults in BC (33%) and Ontario (34%) (Figure 4.1).
Commonly reported supplements were multivitamin/mineral and vitamin
D. In the general population, 47% of adults across Canada report using
nutritional supplements (Statistics Canada n.d. (e)).

Eating Well with Canada’s Food Guide

Inthe regional reports, diet quality of adults was compared to recommenda-
tions within the Eating Well with Canada’s Food Guide - First Nations, Inuit
and Métis (Health Canada 2007a)°. EWCFG-FNIM describes the amount
and types of food needed on a daily basis to supply adequate amounts of
nutrients for good health, and to reduce the risk for both infectious and
chronic disease by limiting the consumption of certain elements (saturated
fat, salt, sugar and calories).

When compared to EWCFG-FNIM, First Nations did not meet the recom-
mendations for any of the four food groups; Vegetables and Fruit, Grain
Products, Milk and Alternatives (mean number of servings per day were
below the recommendations), and Meat and Alternatives (above the
recommendations) (Table 4.2). Table 4.3 lists the foods that are the five
most important contributors to each of the four food groups. The higher
use of mixed vegetables relative to potatoes is positive, as is the reliance
on a variety of meats, including traditional meats. Table 4.4 shows the top
10 store-bought beverages and foods consumed in the greatest amounts
by First Nations adults. By weight, water (tap and bottled combined) and
soup were the beverage and food item consumed in the greatest amount.
When soft drinks were combined with fruit drinks, iced tea and sports
drinks, the intake of sugar-sweetened beverages averaged 339 ml (1 1/3
cup) per person per day.

9 More information and copies can be found at Health Canada’s website hc-sc.
gc.ca/fn-an/pubs/fnim-pnim/index-eng.php#.
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Information on the foods that are the most important contributor to each
nutrient can be found in Appendix H. Wild meats were the top contributor
to both protein and iron intake. About half of the iron in the diet came from
wild meat, white bread, cereal, beef and pasta. One-third of vitamin D came
from fish, while approximately 41% came from milk, margarine and eggs.
Processed meats such as cold cuts and sausages were the top contributor
to both total fat and saturated fat, while the main sources of salt were
processed food: soup, white bread and processed meats.

Healthy Eating Index

In both the American and Canadian Healthy Eating Index (HEI), foods and
beverages recorded in the 24-hour recall data are classified and scored
using the concepts of nutrient adequacy and moderation (limiting excess
consumption) (Garriguet 2009). The HEI score (maximum total score of 100)
is comprised of eight adequacy components (total fruits and vegetables,
whole fruits, dark green and orange vegetables, total grain products, whole
grains, milk and alternatives, meat and alternatives, unsaturated fats) which
combined are scored on 60 points; and three moderation components
(saturated fats, sodium, other foods), which are scored on 40 points. The
amounts and types of foods recorded in the 24-hour recalls were coded
using the methodology developed by Garriguet (Steinhouse 2017).

Points were given based on the EWCFG-FNIM recommendations for re-
spective sex and age categories. Based on the HEI total scores, diet quality
was categorized into the following intervals: “low” (<50 points), “average”
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(50-80 points), and “high” (> 80 points) (Garriguet 2009). Results from
the SIDE analyses of the Healthy Eating Index (HEI) index by sex and
age group are presented in Table 4.5. The mean score for both men and
women aged 19-50 was “low” while the score for older males and females
51 and older was “average”. Less than 1% of First Nations adults had an HEI
greater than 80 points (results not shown). In the general Canadian adult
population aged 19 years and older, the mean score was “average” while
less than 1% had an HEI greater than 80 points (Garriguet 2009).

Traditional Food Attributes and
Contributions to Nutrient Intake

Traditional and store-bought food have distinct attributes in the diet.
Across ecozones, what adults valued most about traditional food were the
health benefits, along with the perception that they were natural or safe
and that they tasted good, were cost-effective and had cultural benefits
(Figure 4.2), while store bought foods are valued primarily for their con-
venience (Figure 4.3).

Eighteen percent of all 24-hour recalls collected over the fall season con-
tained at least one traditional food (See Figure 3.5 in Chapter 3) with a
wide variation between both regions and ecozones. At the regional level,
there was a higher prevalence of traditional food in 24-hour recalls from BC
(32%), Saskatchewan (21%) and Quebec (18%), while at the ecozone level,
a higher prevalence was seen on recalls from the westernmost ecozones
(Pacific Maritime, Montane Cordillera) and northern ecozones (Boreal
Cordillera, Taiga Plains, Taiga Shield and Hudson Plains). Among all adults,
traditional food provided an average of 4.6% of the daily calories, ranging
from 0.9% in the southern ecozone of the Mixedwood Plains to 11.9% in
the northwestern ecozone of the Boreal Cordillera (Figure 4.4). Among
consumers, 25.4% of calories were from traditional food (Figure 4.5) while
those eating at the 95 percentile derived over half their calories (58.4%)
from traditional food (data not shown). On days that traditional food was
eaten, the intake of almost all nutrients was significantly higher while the
intake of saturated fat was lower (Table 4.6).

Health and Lifestyle Measures

Participants were asked a series of health-related questions in order to
understand the relationships between diet, lifestyle and health risks.
Height and weight measurements were both self-reported and measured
for individuals who agreed to have these values recorded. In total, 3,549
individuals provided both measured height and weight while 2,244 individ-
uals provided only self-reported height and/or weight.

Body Mass Index and Obesity

The Body Mass Index (BMI) is a proxy measure of body fat based on a per-
son’s weight and height and is an index used to categorize body weights
and risk of disease. BMI was calculated using both measured heights and
weights when the data were available. In cases where only reported or a
combination of reported and measured heights and weights were available,
the BMI values were adjusted by the addition of the estimated bias value.
The estimated bias value is the mean difference found between the BMIs
using measured and reported values using a paired t-test. Based on the
BMI categories, 82% of all adults were either overweight or obese (Figures
4.6 and 4.7). In the general Canadian population, based on measured
weight and height data from the 2015 CCHS, 61.3% of Canadians aged 18
years and older are either overweight or obese. (Statistics Canada n.d. (f)).

Smoking

Over half (52%) of First Nations adults reported that they smoked cigarettes
(Figure 4.8) and this finding is similar to the rate of 53.5% reported for
First Nations adults living on-reserve across Canada in the 2015/2016 RHS
(First Nations Information Governance Centre (FNIGC) 2018a). Smoking
prevalence was lowest in BC (39%) and at the ecozone level in the Pacific
Maritime and the Mixedwood Plains ecozone (Figure 4.9). In comparison,
13% of the general population, aged 15 years and older are smokers (Reid
et al. 2017).



Physical Activity

Approximately two-thirds of all adults (64%) were classified as ‘sedentary’
or ‘somewhat active’ based on an affirmative response to one of the
following statements ‘I am usually sitting and do not walk around very
much, or, ‘I stand or walk around quite a lot, but | do not have to carry
or lift things often’ (Figure 3.9). At the regional level, the rate of physical
activity appeared highest in Alberta (45%) and lowest in Manitoba (38%).
At the ecozone level (Figure 4.11), adults appeared to be more active in
the Boreal Cordillera (46%) and Montane Cordillera (47%) and least active
in the Taiga Plains (22%). According to results from the 2015/2016 CCHS,
42.3% of Canadians aged 18+ are inactive (Statistics Canada n.d. (9)).

Diabetes

The crude weighted, self-reported rate of diabetes among First Nations
adults was 21%: the lowest prevalence was 10% in BC (Figure 4.12). Only 8%
of adults under the age of 40 reported having diabetes compared to 29%
for those older than 40 (Figure 4.13). Data collection took place over two
years in BC and as FNFNES only started to capture information on diabetes
in Year 2, diabetes rates in BC may be underestimated. Since there was
no information on diabetes collected in the Boreal Cordillera, this ecozone
was not included. When stratified by ecozones, between 6% and 24% of
adults indicated that they had diabetes (Figure 4.14). Most adults reported
having type 2 diabetes, although 22% indicated that they did not know
what type they had (Figure 4.15). Overall, 45% of adults with diabetes
reported that they smoke (Figure 4.16). There seemed to be some regional
variation, with the lowest rate of smoking among adults with diabetes in
QC and the highest in SK.

In order to compare with previous studies, age-standardized diabetes rates
were calculated using the 1991 Canadian census data (Statistics Canada’s
standard for vital statistics due to its relatively current population structure).
Age standardization allows for comparison of populations with different
age profiles. Age standardized rates were 19% for all adults, 21% for females
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and 17% for males (Figure 4.17). This rate is triple the age-standardized
diabetes rate of 5.2% reported nationally in 2014 for Canadians aged 12
and older (Statistics Canada n.d. (h)) but similar to findings from other
studies involving First Nations, Inuit and Métis communities including the
Phase 3 of the 2015/2016 Regional Health Survey (RHS) (age-standardized
rate of 19.2% among adults 18 years and older) (First Nations Information
Governance Centre (FNIGC) 2018a).

Predictors of Diabetes

Diabetes was used as the dependent variable in a multi-variable logistic
regression to assess whether location of the respondent (region, ecozone),
as well as year-round road access, participant characteristics (age group,
education level, gender, smoking status, self-reported health status, body
mass index, source of income) and employment at the household level
were predictors. Results are displayed in Figure 4.18. Variables in black
reflect the highest prevalence while those in red are significantly different.
Diabetes was more commonly reported by adults who were older, obese
and reported poor health. Rates of diabetes were significantly lower in the
regions of BC, AB, SK and MB. Diabetes was significantly lower among
participants who: were younger (19-50); were not obese; reported wages
or social assistance as their primary source of income; and reported “good”
to “excellent” health. See Appendix | for the table with prevalence rates
and adjusted odds ratios.

Self-reported Health

Participants are asked to identify their health on a five-point scale: poor,
fair, good, very good, excellent. Only 26% of adults said their health was
‘very good’ or ‘excellent’ while 40% said their health was ‘good’ (Figure
419 and Figure 4.20). In the 2015/2016 RHS, 37.8% of First Nations adults
nationally reported that their health was ‘excellent’ or ‘very good’ (First
Nations Information Governance Centre (FNIGC) 2018b). In the general
population, 61.5% of all Canadians aged 12+ say that their health is ‘very
good’ or ‘excellent’ (Statistics Canada n.d. (i)).
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Predictors of Self-reported Health

Self-reported health was used as the dependent variable in a multi-variable
logistic regression (Figure 4.21). For the regression analyses, participants
were assigned into one of two categories (good health or poor health).
Participants who initially reported their health to be “very good” or “excel-
lent” were classified as “good” while participants who reported that they
considered their health as “poor” or “fair” were classified into the “poor”
health category. In order to highlight differences between those with better
and worse self-reported health, individuals who self-reported good health
were left out of the analyses. The independent variables included the seven
regions and 10 ecozones (the Boreal Cordillera was not included as no
diabetes data were collected from this ecozone) in which the respondent
resided, whether the community had year-round road access, the num-
ber of individuals in the house with full-time work (O, 1 or 2+), the main
source of income (wages, salary or self-employment vs all other sources),
age-group (19-30,31-50, 51-70, 71+), the individual’s BMI category (normal,
overweight, obese), the individual’s attained education (8 years or less, 9
to 12 years, 13 years or more), gender, as well as diabetes (Yes/No) and
smoking (Yes/No). The highest percentage of those reporting good health
for each of the independent variables are displayed in black. Values shown
in red are significantly different.

When tested for significance, there were significantly lower levels of good
health (“very good to excellent”) in three regions (Manitoba, Saskatchewan
and Ontario), in two ecozones (the Taiga and Boreal Shield), and in house-
holds reporting no traditional food activity. Self-reported health was also
significantly lower among adults who were male, obese and had finished
less than nine years of education. See Appendix | for the table with preva-
lence rates and adjusted odds ratios.

Food Security

Food security is considered achieved by the Food and Agricultural
Organization of the United Nations (2002) “... when all people, at all times,
have physical, social and economic access to sufficient, safe and nutritious
food to meet their dietary needs and food preferences for an active and
healthy life”. In Canada and the U.S., the term “food insecurity” is common-
ly used to describe households and individuals who identify as not having
enough income to cover food costs.

When FNFNES began, there was neither a solid definition of Indigenous
food security or a validated tool to measure access to food from both
the traditional and store-bought food system. For the traditional food
system, a number of closed and open-ended questions were posed that
captured information on harvest practices, barriers to traditional food use
and adequacy and availability of traditional food supplies. Much of the
answers are found in the Traditional Food systems chapter, however, a few
are presented below. As reported in the Traditional Food Systems chapter,
while the majority of adults would like to have more traditional food in
their diet (Figure 3.23 and 3.24), several factors including financial and
household constraints (see Figure 3.25) prevent greater access. Two ques-
tions, with three possible responses (never worried, sometimes worried,
often worried), were posed to assess a household’s adequacy of, and the
ability to replenish traditional food supplies. AlImost half of all participants
(43%) said that they often or sometimes worried that their traditional



food supplies would run out before they could get more while 47% of the
population said that they had experienced a shortage in their traditional
food supply (Figure 4.22).

For commercially available foods, FNFNES measured the economic di-
mension or the financial ability of First Nations households on-reserve to
purchase store-bought food through the Household Food Security Survey
Module (HFSSM) (Health Canada 2007b). Households were classified as
food secure or food insecure (marginal, moderate or severe) based on
their responses to the 18-questions (10 questions for adults’ status and
an additional 8 questions for households with children). Households were
considered food secure only if there were no affirmed answers. Marginally
insecure households were identified by one affirmed answer on either
the adult or child-related questions (Tarasuk, Mitchell and Dachner 2013).
Moderately insecure households were identified by two to five affirmed
answers on the adult-related questions or two to four affirmed answers
on the child-related questions and, severely food insecure households,
by six or more affirmed answers on the adult survey section or five or
more on the child survey section. Marginally food insecure households
represent those households who are worried about having enough money
to buy food. Households considered ‘moderately food insecurity’ may be
purchasing lower quality foods whereas households classified as ‘severely
food insecure’ would experience regular disruptions to eating patterns and
food shortages.

Almost all participants (95.8%) completed the income-related Household
Food Security Survey Module (HFSSM): respondents were dropped from
the food security analyses if they answered “Don’t know” to at least one of
the first three questions. The food security status of 4.2% of all participants
was treated as missing and unknowable.

Almost half (47.9%) of all participating households were food insecure
while regional rates ranged between 38.8% and 60% (Figure 4.23). The rate
of household food insecurity in Alberta was significantly higher compared
to the other regions. At the ecozone level (Figure 4.24), household food
insecurity ranged between 24% (Boreal Cordillera) to 60% (Hudson Plains).
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Food insecurity rates were also significantly higher in remote communities
with no year-round road access to a service centre (58%) (Figure 4.25).

Sixty-nine percent of households contained dependents under the age of 18
years with 58% in British Columbia, 68% in Alberta, 69% in Saskatchewan;
74% in Manitoba; 48% in Ontario, 55% in Quebec and 48% in the Atlantic.
Household food insecurity rates among households by presence and ab-
sence of children are presented in Table 4.7 and at the regional and ecozone
level in Figures 4.26 to 4.28. Significance testing at the regional level shows
that households with children experience greater food insecurity than
those without children. The prevalence of food insecurity in households
with children in the Alberta region was significantly higher than all other
regions except for British Columbia. The prevalence of food insecurity in
households without children in Alberta was significantly higher compared
to the Atlantic, Ontario and Saskatchewan but rates were similar to British
Columbia, Manitoba and Quebec. Among households with children, 29%
experienced food insecurity at the child level (Table 4.7). That is, one or
more children in each of these households were food insecure in the last
year. In general, children tend to be protected from food insecurity, and
particularly so from its most severe form (9% of adults with severe food
insecurity vs 3% of children). In 8 of the 11 ecozones, more than 5% of
households with children experienced severe food insecurity (Figure 4.28).
The high levels of food insecurity across most regions and ecozones as
well as the challenges to having more traditional food in the diet explain
the dietary pattern and inadequate intake of several nutrients described in
the previous section.

Food insecurity rates among First Nations households on-reserve are much
higher than other Canadian households. In 2011/2012, the national food
insecurity rate (based on the percentage of households considered either
moderately or severely insecure) was 8.3% and 23% among Indigenous
households off reserve (Statistics Canada 2013). When researchers at
PROOF added the category “marginal” the percentage of households
considered food insecure was 12.2% in 2011 and 12.6% in 2012: the rate
among Indigenous households off reserve was 27.1% and 28.2% respective-
ly (Tarasuk, Mitchell and Dachner 2013) (Tarasuk, Mitchell and Dachner
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2014). More recent household food insecurity rates exist, although data for
a few regions (British Columbia, Manitoba, Newfoundland and Labrador
and the Yukon) are not available as they opted out of the food security
module. Data from 2013-2014 indicate that 12% of households and 25.7% of
Indigenous households off-reserve experienced food insecurity (Tarasuk,
Mitchell and Dachner 2016).

Food Costs and Food Insecurity

A combination of insufficient employment and wages relative to food costs
are contributing factors to the high levels of food insecurity. Starting in the
third year of the FNFNES (after data collection was completed in British
Columbia), food costing was undertaken using the National Nutritious
Food Basket tool (Health Canada 2009c). The total costs of these items
were used to calculate the weekly costs of a food basket for a family of
four consisting of two adults (one female and one male, aged 31-50 years)
and two children (one male teenager aged 14-18 and one female child
aged 4-8). Presented in Figure 4.29 by region are three food basket costs:
1) the cost of a food basket in the reference major urban centre; 2), the
average cost in FNFNES communities; and 3) the highest community food
basket cost. In all regions, food costs were lower in major urban centres:
food costs between an urban centre and FNFNES communities were the
lowest in the Atlantic region. This may somewhat explain the lower rates of
food insecurity in the Atlantic region. To note, costs were not adjusted for
inflation over the course of the study. Figure 4.30 shows the costs of the
nutritious food basket at the ecozone level: as pricing was not undertaken
in BC, ecozone level costs were imputed using data made available from
the B.C. Provincial Health Services Authority and the Centre for Disease
Control (personal communication, 2018) for costs in 2009. Food basket
costs in almost all ecozones were higher than the average cost of a food
basket in a major urban centre ($191). Food basket costs in communities,
based on INACRIZ geographic zones, illustrates that prices in Zone 4 are
$112-$140 higher than the other three zones (Table 4.8).

Predictors of Income-related Food Insecurity

Research in Canada has found that strong predictors of a household’s
income-related food security status include both income level and edu-
cation (Tarasuk, Mitchell and Dachner 2016). FNFNES captured education
attainment for participants but did not gather information on a household’s
income level. Only the participant’s income source (wage, pension/senior’s
benefits, workers compensation/El, social assistance, or other [student
living allowance, parent/spousal support, foster parent compensation,
residential school compensation]) and the number of people working were
captured in the household survey.

A multivariable regression was performed to assess whether location
(region, ecozone) road access, household socio-demographic character-
istics (gender, age group, income source, number of adults with full-time
employment, education), health (self-reported health, BMI status, smoking
status) could predict whether a household was food insecure (Figure 4.31).
Food insecurity rates were used as the dependent variable: households
with “severe”, “moderate”, or “mild” food insecurity were grouped togeth-
er and compared to food secure households. Variables in black reflect
the highest prevalence while those in red are significantly different. Food
insecurity rates were significantly higher in western AFN regions (BC, AB,
SK, MB). At the ecozone level, food insecurity was lowest in the Boreal
Cordillera, in households with two or more individuals with full-time work,
among participants reporting either wages or pension or “other” as their
main income source, among male participants and among those partici-
pants who did not smoke and/or reported very good health. Additionally,
food insecurity rates were marginally lower in households that did not
participate in traditional food activities (4%). There was no significant dif-
ference in income-related food insecurity between participants who lived
in communities with and without year-round road access or among those
participants with different amounts of education. See Appendix | for the
table with prevalence rates and adjusted odds ratios.



Table 4.1 Assessment of nutrient intake, all regions combined (n=6,201) using SIDE'

Men Women

Nutrient Interpretation
19-50 51-70 71+ 19-50 51-70

Carbohydrates %< EAR

Vitamin A 0-10% low prevalence of inadequate intake
Vitamin C 11-50%  moderate prevalence of inadequate
Vitamin D >50% high prevalence of inadequate intake
Folate adequacy of intake is inconclusive
Vitamin B6
Vitamin B12
Thiamin
Riboflavin
Niacin
Calcium
Iron
Magnesium
Phosphorus
Zinc Al

mean >= intake likely adequate
Al

- mean < Al adequacy unknown

Nutrients with an
EAR value

Linoleic acid

Nutrients with an

Linolenic acid
Al value

Fibre
Potassium
Vitamin C UL

Vitamin D 0% no one over UL
Vitamin B6 1-50% some over UL
Calcium >50% many over UL
Iron
Phosphorus
Zinc

Nutrients with an
UL value

Notes:
'The SIDE SAS sub-routine nutrient analyses were performed on data from a total of 6,201 participants (4,010 women and 2,191 men) to obtain the distribution (percentiles) of usual intake. Nutrient data

for 286 individuals were excluded: 245 pregnant and/or lactating women due to different nutrient requirements for these groups; 27 participants with missing age and age group values; and 14 participants
with zero kcal intake.
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Figure 4.1 Supplement use by region
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Table 4.2 Mean number of Eating Well with Canada’s Food Guide-First Nations, Inuit and Métis (EWCGF-FNIM) servings compared to recommendations

Women

All regions

33

24

19

10

20

BC AB SK

Canada’s Food Guide

MB

Qc

20

AT

Mean number of servings per day = SE (95% CI)

Men

Recommended All regions BC AB SK [: ON Qc AT

# of servings/day (n=4,030) (n=662) (n=351) (n=675) (n=452) (n=856) (n=392) (n=642)
78 | Vegetables and Fruit | 278007 | 316007 | 273+022 253+ 01 26+024 272+019 287+013 | 263+0.08
g (2.64, 2.91) (3.02,3.3) (2.3,3.15) (232,275 | (213,3.08) | (235309 | (261,313) (2.46, 2.8)

67 Grain Products 479 %013 414+0.38 511+ 0.4 499+033 | 488+035 | 465:019 | 545:0.28 4.4+014
(454,504) | (339,49) | (434,589) | (434,565 | (419,556) | (4.28,503) | (4.9,599) (413,4.68)
23 | Milkand Alternatives | 0-82£0.04 | 083:009 | 079£014 | 064+007 | 079:009 | 099+009 | 082:0.03 | 093+0.06
(0.75, 0.89) (0.66, 1) (051,1.07) | (0.51,077) | (0.62,0.96) | (0.81,117) (0.77,0.88) | (0.81,1.04)
> | Meat and Alternatives | 32.% 012 3.47+0.33 3.4£035 292+ 016 318+ 0.31 324 +0.24 31400 2.36 + 0.09
(297,343) | (281,413) | (271,409 | (261,324) (2.56, 3.8) (2.76,372) | (2.93,335) | (218,2.53)

All regions SK AT

(n=2,210) (n=321) (n=355)

710 | Vegetables and Fruit | 30* 012 337+ 0.46 27902 296025 | 285024 | 299%017 | 304:047 | 287:016
9 (2.75,3.24) | (247,427) | (239,319) | (248,344) | (238,332) | (266,332) | (21,3.97) (2.55,319)
18 Grain Products 575+022 | 469+042 | 549+051 | 678+082 | 585%017 6.08 + 07 625+183 | 539+0.29
(5.32,6.18) (3.87,5.51) (4.48,6.5) (517,8.39) (552,618) | (573,642) | (265986) | (4.82,5.97)

23 | Mik and Alternatives | 0-95£0.05 | 082:016 | 095:0.06 | 09801 088016 | 109+0.08 | 0.88%0.08 1.06 + 011
(0.85,1.04) (0.51,114) (0.82,1.07) (0.77,1.2) (0.56,1.2) (0.94,125) | (0.71,1.04) | (0.86,1.25)

3 | Meat and Alternatives | 433018 | 453047 44104 457+031 | 427059 | 443+036 | 39805l 32014
(3.97,468) | (3.6,5.47) (3.62,5.2) (396,517) | (312,543) | (372,514) | (297,4.98) | (2.93,3.48)




Table 4.3 Top 5 contributors to Canada’s Food Guide (% of total group intake), First Nations women and men in Canada

Canada’s Food Guide Food Groups

Vegetables and Fruit (%) Meat and Alternatives (€] Grain Products (%) Milk and Alternatives
Fresh/frozen vegetables 25.4 | Beef 20.3 | White bread 23.2 | Fluid milk 28.2
Canned vegetables? 19.9 | Chicken 18.6 | Pasta/noodles 19.3 | Cheese 21.8
Women Potatoes 16.3 | Wild meats® 13.6 | Cereal* 10.4 | Mixed dishes with cheese® 19.1
Fruit 14.8 | Pork 12.7 | Whole wheat bread 10.2 | Mashed potatoes with milk n4
Fruit/vegetable juice 10.4 | Eggs 9.6 | Grains? 10.0 | Cream soups 9.3
Canned vegetables 22.5 | Beef 20.0 | White bread 271 | Fluid milk 34.2
Potatoes 20.9 | Wild meats 19.8 | Pasta/noodles 18.9 | Mixed dishes with cheese 23.7
Men Fresh/frozen vegetables 19.4 | Chicken 15.9 | Cereal 9.7 | Cheese 15.7
Fruit 12.3 | Pork 14.0 | Bannock 9.6 | Cream soups 10.4
Fruit/vegetable juice 10.4 | Eggs 9.8 | Grains 9.1 | Mashed potatoes with milk 95

2Includes canned vegetable soups.

®Includes moose, caribou, deer, elk, rabbit, bear, beaver, groundhog, muskrat, porcupine, goose, duck, ptarmigan, grouse and pheasant.
cIncludes both hot and cold cereal (51% hot/49% cold for women and 59% hot/41% cold for men).

dIncludes rice, flour, wheatgerm, couscous.

¢Includes macaroni and cheese, lasagna, pizza and cheeseburgers.

Table 4.4 Top 10 consumed store-bought beverages and foods (grams/person/day), consumers and non-consumers combined,
ranked by overall decreasing amount of consumption, total participants

Total FNFNES participants (n=6,487)

Total FNFNES participants (n=6,487)

Beverages grams/person/day grams/person/day
Coffee 427 Soup 104
Water, tap 401 Pasta/noodles 64
Carbonated drinks, regular 213 Vegetables 63
Water, bottled 197 Bread/buns, white 57
Tea 196 Potatoes 49
Fruit drink 93 Fruits 45
Milk 67 Cereal 43
Fruit juice 43 Mixed dishes 39
Carbonated drinks, diet 38 Chicken 36
Iced tea 33 Eggs 35
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Table 4.5 Distribution of Healthy Eating Index (HEI) scores, by sex and age group (n=6,201)

Percentiles (SE) of usual intake

Mean (SE)
5t (SE) 10t (SE) 25" (SE) 50t (SE) 75t (SE) 90t (SE) 95t (SE)
19-50 1,385 45.8 (0.8) 38.4 (1.6) 399 (1.3) 42.6 (1 45.7 (0.9) 48.8 (1.1 51.8 (1.5) 53.6 (1.8)
Male 51-70 680 51.8 (0.7) 40.3 (1.3) 42.9 (1) 47.3(0.9) 52.2 (0.8) 56.9 (0.9) 61.0 (1.) 63.2 (1.3)
71+ 126 50.9 (2.9) 39140 41.6 (3.9) 45.7 (3.6) 50.6 (3.5) 55.6 (3.6) 60 (3.8) 62.3(4)
19-50 2,661 48.6 (0.4) 39.0 (0.9) 41.0 (0.8) 44,6 (0.7) 48.7 (0.5) 52.9 (0.5) 56.8 (0.7) 59.1(0.8)
Female 51-70 1,131 52.0 (0.7) 42.6 (0.8) 44.8 (0.8) 48.2 (0.8) 52.1(0.8) 56.0 (0.8) 59.6 (0.8) 61.7 (0.9)
71+ 218 53.9 (1.6) 44.4 (2.2) 46.7 (2.2) 50.4 (2.2) 54.5(2) 58.3 (1.9) 61.5 (1.8) 63.3(1.8)
Figure 4.2 Top 5 reported benefits of traditional food, all regions Figure 4.3 Top 5 reported benefits of store-bought food, all regions
Cultural/ Less expensive than
educational traditional food __— Food safety
7% Healthy/nutritious 3%
4%
Taste
9%
____Healthy/ nutritious
Variety /159
Less expensive than 12%
market food
Availability/
62% /_convenience

19%

Natural/safe _/




Figure 4.4 Mean (SE) percent of energy (calories) from traditional
food for all adults from 24-hour recall data

All ecozones (n=6485) 4.6 —
Pacific Maritime (n=486) 9.6
Boreal Cordillera (n=80) 11.9 I |
Montane Cordillera (n=313) 8.2 —
Taiga Plains (n=152) 8.3 _
Boreal Plains (n=1248) 4.5 —
Prairies (n=575) 2.0—
Taiga Shield (n=272) 7.3 e |
Boreal Shield (n=1317) 40 +H——-
Hudson Plains (n=322) 8.3 |
Mixedwood Plains (n=681) 0.9
Atlantic Maritime (n=1039) | 1.4 H
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0

Percent of kcals from TF, total population

Figure 4.5 Mean (SE) percentage of calories from traditional food for

consumers only, from 24-hour recall data

All ecozones (n=1243) 25.4 —
Pacific Maritime (n=146) 27.0 —_—
Boreal Cordillera (n=39) 22.9 I |
Montane Cordillera (n=102) 344 —
Taiga Plains (n=49) 21.8 —
Boreal Plains (n=264) 251 A
Prairies (n=70) 18.7 —
Taiga Shield (n=131) 22.8 —
Boreal Shield (n=254) 25.1 —
Hudson Plains (n=79) 333 —
Mixedwood Plains (n=39) 14.3 —
Atlantic Maritime (n=70) 19.4 —
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

Table 4.6 Comparison of nutrient intake on days with and without

traditional food

Nutrient

Days with TF
(n=1,243 recalls)

Days without TF
(n=5,242 recalls)

mean * SE

Percent of kcals from TF, consumers only

FNFNES Final Report for Eight Assembly of First Nations Regions

Calories, kcal*** 2,044 + 28.85 1,912 +13.43
Protein, grams*** 150 + 3.26 747 £ 0.6
Fat, grams*** 71113 78.5 + 0.69
Carbohydrates, grams*** 207 £ 3.40 232 +1.78
Total sugars, grams*** 68.4 £1.87 79.5+0.92
Fibre, grams*** 12.2 +0.23 13.2+0.12
Cholesterol, grams*** 453 £ 1112 312+373
Total saturated fat, grams*** 20.3+0.4 25.4+0.24
Monounsaturated fat, grams*** 27.3+0.59 301+£0.28
Polyunsaturated fat, grams 15.1+0.34 15.6 + 0.18
Linoleic acid, grams** 1.2+0.27 123+ 014
Linolenic acid, grams*** 1.84 + 0.06 1.37 £ 0.02
Calcium, mg** 576 £ 11.2 612 £ 6.26
Iron, mg*** 24.6 + 0.59 129+ 01
Zinc, mg*** 221+ 0.61 10.2 £ 0.10
Magnesium, mg*** 301+5.21 231+1.78
Copper, mg*** 1.92 £ 0.05 113 £ 0.02
Potassium, mg*** 3,308 + 56.1 2,258 +17.2
Sodium, mg*** 2,709 £ 56.5 3136 = 271
Phosphorus, mg*** 1,770 + 33.47 1,076 + 8.44
Vitamin A, pg** 630 +56.7 453+ 6.8
Vitamin D, pg*** 10.6 £ 0.69 3.22+0.05
Vitamin C, mg* 91.5+4.26 79.9 £1.85
Folate, pg 347 +7.08 350 + 3.48
Thiamin, mg 1.62 + 0.03 1.63 + 0.02
Riboflavin, mg*** 244 +0.04 1.87 £ 0.01
Niacin, mg*** 58.2 £117 35.4+0.29
Vitamin B6, mg*** 1.95+ 0.04 1.41 £ 0.01
Vitamin B12, pg*** 215210 395013

*Significantly different, unpaired t-test, *p<0.05; **p<0.01; ***p<0.0001.

Draft Comprehensive Technical Report | November 2019



Figure 4.6 Percentage of adults who are overweight and obese by

Figure 4.8 Smoking by region
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Figure 4.7 Percentage of adults who are overweight or obese by
ecozone

Figure 4.9 Smoking by ecozone
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Figure 4.10 Self-reported activity levels by region

Figure 4.12 Diabetes by region (crude weighted)
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Figure 4.11 Self-reported activity levels by ecozone Figure 4.13 Diabetes prevalence by gender and age
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Figure 4.14 Diabetes by ecozone (crude weighted)

Figure 4.16 Rate of smoking among those who self-identified as
having diabetes

30
24
25 22 " 22 23
20

20
& 16
£
§ 15 12
[
a

10 8

6
5 .
0
> o ) . > > ) ) e
({QG& 5§\é Q\"&o Q\Ib\Q ;&ﬂ\é’ c}\\é ‘_}\'\?} Q\’b\ Q\’b\(\ {&‘Q
@ N N < N N > @
fé‘@ & &'.&@ o‘@ ¢ o"éb '\’5\@ S & \"@
&S o < & S

? S & W

70

60

50

40

30

Percent of diabetics who smoked

20

10

All regions BC AB SK MB ON Qc AT

Note: As there were no data on diabetes collected in the Boreal Cordillera, this ecozone was not
included.

Figure 4.15 Type of diabetes reported

Figure 4.17 Diabetes prevalence by gender (age-standardized and
crude weighted)

100
14 1
22 20 - 16
33 30
75
[
&
§ 50
o
o]
a
25
0
All regions BC AB SK MB ON Qc AT
Wtypel ®mtype2 © unknown

HCrudeweighted ' Age-standardized

30 4

21 21 21 21
19

20

17

Percent of participants (n=5685)

10 A

All adults Women Men




Figure 4.18 Predictors of diabetes
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Note: Diabetes values are weighted. Values in each independent variable (region, ecozone, year round access, number of people working full-time, TF activities, income, age group, BMI, years of
education, gender, smoking, self-reported health) were tested for significance against maximum prevalence identified in black. Values with no significant differences are presented in purple. Values in red
are significantly less than max (AOR<1, p<0.05)*. Significant differences in the prevalence of diabetes by region and ecozone were generally not seen due to large standard errors which suggests wide
variability between individuals in these ecozones. Note: For health variable “very good” is comprised of self-perceived health is “very good” to “excellent”, while “poor” is comprised of “poor” and “fair”
responses. See Appendix | for more information.
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Figure 4.19 Self-reported health status

Figure 4.20 Self-reported health status by ecozone
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Figure 4.21 Predictors of self-reported health status (“very good to excellent” vs “poor and fair”), unadjusted
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