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for an active and healthy life.”1 Food security is essential for
public health2 and important for child development. Suboptimal food security, or food insecurity, has deleterious effects
on children’s academic performance and psychosocial development.3,4 In Canada, food insecurity is higher in the three territories than in the provinces.5 According to limited data, a
high degree of food insecurity exists among Inuit in particular.6,7 Further, in most remote communities, the cost of food is
at least double that in southern Canadian cities.8
We assessed the prevalence of food insecurity among Inuit
preschool-aged children.

Abstract
Background: Food security (i.e., a condition in which all
people, at all times, have physical and economic access to
sufficient, safe and nutritious food to meet their dietary
needs and food preferences for an active and healthy life)
has been noted to be lower in indigenous communities in
Canada. We investigated the prevalence of inadequate
food security, or food insecurity, among Inuit households
with preschool children.
Methods: We conducted a cross-sectional survey of the health
status of 388 randomly selected Inuit children aged three to
five years in 16 Nunavut communities during the period from
2007 to 2008. From the survey data, we classified levels of
food insecurity specifically among children. We also classified
levels of overall food insecurity of the household of each
child. We calculated the weighted prevalence of levels of
child food insecurity and of household food insecurity.

Methods
We conducted a cross-sectional survey of the health of
preschool-aged Inuit children in the late summer and fall of
2007 and 2008 in 16 of the 25 communities of Nunavut.
The communities we included in the survey represented all
three regions of the territory. These communities were
Arviat, Baker Lake, Cambridge Bay, Chesterfield Inlet,
Clyde River, Coral Harbour, Igloolik, Iqaluit, Kimmirut,
Kugaaruk, Kugluktuk, Pangnirtung, Pond Inlet, Rankin
Inlet, Sanikiluaq and Whale Cove (Figure 1). The surveyed
communities were situated in a geographic area from latitude 56° 32′N to 72° 40′N. We did not include certain communities in the survey because of logistic constraints
related to flight schedules and high study-related costs relative to the numbers of children in the target age-group in
those communities.
All Inuit children aged three to five years of age who
resided in the surveyed communities were eligible to participate. We recruited the children using lists supplied by community health centres, which maintain lists by age of all young
children in their respective communities to facilitate vaccine
delivery. We also used a list of the households in which three-
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Results: Nearly 70% of Inuit preschoolers resided in households rated as food insecure (69.6%; 95% confidence
interval [CI] 64.7%–74.6%). Overall, 31.0% of children
were moderately food insecure, and 25.1% were severely
food insecure, with a weighted prevalence of child food
insecurity of 56.1% (95% CI 51.0%–61.3%). Primary caregivers in households in which children were severely food
insecure reported experiencing times in the past year
when their children skipped meals (75.8%), went hungry
(90.4%) or did not eat for a whole day (60.1%). Primary
caregivers in households in which children were moderately food insecure reported experiencing times in the
past year when they worried food would run out (85.1%),
when they fed their children less expensive food (95.1%)
and when their children did not eat enough because there
was no money for food (64.3%).
Interpretation: We observed a high prevalence of household
food insecurity, with a substantial proportion of children
with severely food insecure status. Interventions are needed
to ensure a healthy start in life for Inuit preschoolers.

A

ccording to the 1996 World Food Summit, food security exists when “all people, at all times, have physical and economic access to sufficient, safe and nutritious food to meet their dietary needs and food preferences
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to five-year-old children resided that had participated in the
International Polar Year Inuit Health Survey for Adults
(www.inuithealthsurvey.ca). Randomization of both lists and
selection of participating children were carried out by a mem-

ber of the field research staff using a random number table. For
households with more than two children in the target age
group, we selected the child whose birthday was closest to the
date of the survey.
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Nunavut consists of:
(a) all of Canada north of 60°N and
east of the boundary line shown
on this map, and which is not
within Quebec or Newfoundland and
Labrador; and
(b) the islands in Hudson Bay, James
Bay and Ungava Bay that are not
within Manitoba, Ontario, or
Quebec.
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Figure 1: Map of Nunavut showing communities (red dots) that participated in the Nunavut Inuit Child Health Survey, 2007–2008.

2

CMAJ

Research
We developed the study with the participation of members
of the Qanuippitali Steering Committee of the Nunavut Inuit
Health Survey. The committee included representatives of the
Nunavut Association of Municipalities, Nunavut Tunngavik
Inc., the Government of Nunavut Department of Health and
Social Services, the University of Toronto and the Centre for
Indigenous Peoples’ Nutrition and Environment at McGill
University. We obtained a scientific research licence from the
Nunavut Research Institute and a certificate of ethical acceptability from the Institutional Review Board of the McGill
Faculty of Medicine. We asked the primary caregivers of
children participating in the survey to view an informational
DVD and then sign a form consenting to their children’s participation in the study.
Face-to-face interviews with primary caregivers were conducted at the local health centre of each community by members of the research team who were bilingual in English and
Inuit language or dialects. The interview process involved the
administration of demographic questionnaires and the 18-item
Household Food Security Survey Module (slightly modified
by Indian and Northern Affairs Canada)7 of the United States
Department of Agriculture.9,10 Ten of these 18 questions are
specific to the food security status of the adults in a surveyed
household and eight are specific to the food security status of
children in the household. The questions used in the interview
are provided in Table 1.
Using the definitions and classification scale established
by Health Canada, we classified the food security status of
adults in each household and that of children in each household. On the 18-item questionnaire, 0–1 affirmative
responses to the 10 adult-specific questions indicated “food
secure” adults, and 0–1 affirmative responses to the eight
child-referenced questions indicated “food secure” children.
A status of “moderately food insecure” for adults was indicated by 2–5 affirmative responses to the adult-referenced
questions and, for children, by 2–4 affirmative responses to
the child-referenced questions. A status of “severely food
insecure” for adults was indicated by six or more affirmative
responses to the adult-referenced questions and, for children,
by five or more affirmative responses to the child-referenced
questions.11 Among children, groups described by Health
Canada as “severely food insecure” correspond to the designation of “very low food security” used by the United States
Department of Agriculture.”12 Severe food insecurity exists
when there is evidence of reduced food intake and disrupted
eating patterns.
We determined the overall level of household food insecurity by combining the food security rating of the adults with
that of the children in each household. When both the adults
and children in a household were rated as having food secure
status, we considered the household to be food secure. We
considered a household to be moderately food insecure when
either the adults or children (or both) in the household were
moderately food insecure and neither were severely food
insecure. We considered a household to be severely food
insecure when either the adults or children (or both) in the
household were severely food insecure.
We determined the prevalence of overweight and obesity

among participants based on body mass index (Kg/m2) measures standardized for age and sex. 13 We calculated the
weighted prevalence and 95% confidence intervals [CIs] of
food insecurity and affirmative responses to individual questionnaire items stratified by community. Sampling weights
reflected the proportion of participating children in each community. We obtained the denominator (i.e., total number of
Inuit children aged three to five years of age residing in the
surveyed communities) from the lists of names and ages supplied by the community health centres.
The total population of Inuit children between three and
five years of age in the communities surveyed was 1487,
representing 77% of three- to five-year-old Inuit children in
Nunavut. Our sample size per community ranged from 12
to 35.

Results
Of 537 households we contacted that had three- to five-yearolds, 75 declined to participate when initially contacted, and
74 cancelled or failed to attend their scheduled visit at the survey clinic. The rate of participation was thus 72.3% (i.e., 388
participants), representing 26% of Inuit three- to five-yearolds in the 16 communities surveyed. We obtained information on food security for 374 (96.4%) of the 388 children.
Parents of the remaining 14 children were not able to stay for
the full duration of the interview session.
A total of 184 boys and 204 girls participated. The
majority of the primary caregivers we interviewed were
either biological (68.4%) or adoptive parents (21.6%). The
weighted age of participating children was 4.4 years (95%
CI 4.3~4.4). We observed a high prevalence of obesity
(28.0%) and overweight (39.3%) among participating children. We also observed a high prevalence of public housing, income support, crowding and homes in need of major
repairs. Daily contact with extended family and participation in traditional food-sharing networks were highly prevalent (Table 2).
The weighted prevalence of three- to five-year-olds living
in households that were moderately food insecure was 35.3%,
and in households that were severely food insecure, it was
34.4%. The proportion of three- to five-year-olds living in
households that were food insecure was thus 69.6% (95% CI
64.7%–74.6%). In the category of child-specific food insecurity, 31.0% of three- to five-year-olds lived in homes that
were moderately food insecure and 25.1% lived in homes that
were severely food insecure. The weighted prevalence of
child food insecurity was thus 56.1% (95% CI 51.0%–61.3%)
(Table 2).
Among all respondents, 15.3% (95% CI 11.3%–19.2%)
gave affirmative responses (i.e., often, sometimes or yes) to
the question, “In the last 12 months, did your children ever
not eat for a whole day because there wasn’t enough money
for food?” Among respondents from homes rated as having
severe child food insecurity, 60.1% (95% CI 49.5%–70.7%)
answered this question affirmatively. When asked “In the last
12 months, were the children ever hungry but you just couldn’t
afford more food?” 25.6% (95% CI 20.9%–30.4%) of all
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Table 1: Prevalence of affirmative responses* to questions about food security
Prevalence, % (95% CI)
Questions (based on the previous 12
months)

Severely child
food insecure

Child food secure

1. Did you ever worry whether the food
for you and your family would run out
before you have money to buy more?

65.9 (60.8–70.9)

35.9 (28.0–43.7)

85.1 (78.8–91.4)

94.5 (89.3–99.6)

2. Were there times when the food for
you and your family just did not last,
and there was no money to buy more?

66.6 (61.5–71.8)

32.4 (24.2–40.7)

91.1 (86.0–96.3)

96.1 (92.1–100)

3. Were there times when you and your
family could not afford to eat healthy
food?

54.6 (49.3–59.8)

19.1 (12.1–26.1)

77.9 (71.1–84.7)

87.6 (79.9–95.4)

4. Were there times when you could only
feed your children less expensive
foods because you were running out
of money to buy food?

62.9 (57.7–68.1)

20.9 (13.6–28.1)

95.1 (90.9–99.3)

96.5 (92.4–100)

5. Were there times when it was not
possible to feed the children a healthy
meal because there was not enough
money?

51.0 (45.8–56.1)

4.4 (0.9–7.8)

80.4 (72.8–87.9)

96.0 (91.0–100)

6. Were there times when the children in
the house were not eating enough
because there was no money to buy
enough food?

44.9 (39.6–50.2)

1.5 (0.1–3.0)

64.3 (54.9–73.7)

96.7 (93.2–100)

7. Did you or other adults in your
household ever cut the size of your
meals or skip meals because there
wasn't enough money for food?

38.2 (32.8–43.6)

8.9 (3.7–14.2)

44.5 (34.9–54.0)

81.6 (72.5–90.7)

8. How often did this happen?†

30.0 (25.0–35.1)

4.7 (0.8–8.7)

32.8 (23.9–41.7)

70.8 (60.4–81.2)

9. Did you ever eat less than you felt you
should because there wasn't enough
money to buy food?

38.7 (33.4–44.0)

3.9 (0.7–7.2)

47.5 (38.7–56.4)

88.5 (82.1–94.9)

10. Were you ever hungry but didn’t eat
because you couldn’t afford enough
food?

29.6 (24.7–34.6)

1.6 (0–3.5)

26.1 (17.6–34.7)

82.8 (74.1–91.5)

11. Did you lose weight because you
didn’t have enough money for food?

17.7 (13.7–21.7)

1.7 (0–3.3)

13.1

(6.7–19.5)

51.4 (40.8–62.0)

12. Did you or other adults in your
household ever not eat for a whole
day because there wasn’t enough
money for food?

18.6 (14.5–22.8)

0

8.0

(3.6–12.4)

64.3 (53.6–75.0)

13. How often did this happen?†

18.6 (14.5–22.8)

0

14. Did you ever cut the size of the
children’s meals because there wasn’t
enough money for food?

22.7 (18.1–27.3)

0.8 (0–2.3)

15. Did any of the children ever skip meals
because there wasn’t enough money
for food?

20.3 (16.0–24.7)

16. How often did any of the children
ever skip meals because there wasn’t
enough money for food?†

8.0

(3.6–12.4)

64.3 (53.6–75.0)

12.6

(6.2–19.1)

73.3 (63.5–83.0)

0

4.1

(0.4–7.8)

75.8 (66.0–85.6)

17.4 (13.3–21.5)

0

4.1

(0.4–7.8)

64.3 (53.6–74.9)

17. Were the children ever hungry but
you just couldn’t afford more food?

25.6 (20.9–30.4)

0

9.4

(4.3–14.5)

90.4 (84.3–96.5)

18. Did your children ever not eat for a
whole day because there wasn’t
enough money for food?

15.3 (11.3–19.2)

0

0.5

(0–1.5)

60.1 (49.5–70.7)

Note: CI = confidence interval.
*”Yes,” “often” and “sometimes” were considered to be affirmative responses.
†“Almost every month,” “some months” and “1–2 months” were considered to be affirmative responses.
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respondents and 90.4% (95% CI 84.3%–96.5%) of respondents from homes with severe child food insecurity answered
affirmatively. The weighted prevalence of affirmative
answers to the question of whether children ever skipped
meals was 20.3% among all respondents and 75.8% among
respondents from homes with severe child food insecurity.
Responses from homes with moderate child food insecurity indicated a high prevalence of worry that food will run
out, times when children were fed less expensive foods, times
when it was not possible to feed children a healthy meal and
times when children were not eating enough because there
was no money to buy enough food (Table 1).

Table 2: Prevalence of demographic characteristics, body
weight and food insecurity among participants

Characteristic
Demographics
Public housing

69.7 (64.8–74.6)

Income support — any household
member

42.7 (37.5–47.9)

Home in need of major repairs

37.0 (31.7–42.3)

No. of people in home
Crowding†

Interpretation

Children to adults, 19–64 y in home
(ratio)

We observed a high prevalence of food insecurity among
homes with preschoolers in Nunavut, with nearly 70% of
children residing in homes with household food insecurity
and 56% residing in households with child food insecurity.
By contrast, the Canadian Community Health Survey, Cycle
2.2, found that 9.2% of Canadian households, 5.2% of Canadian households with children, and 33.3% of off-reserve Aboriginal households experienced food insecurity in 2004, based
on the same 18-item scale and classification system we used
in our study.11
Based on responses to three questions in the National Population Health Survey of 1998–1999 by Statistics Canada,
10% of Canadians were living in households identified as
food insecure during the survey period.14 Based on responses
to three similar questions in the Canadian Community Health
Survey, Cycle 1.1, 21% of households in the Yukon Territory, 28% of those in the Northwest Territories and 56% of
those in Nunavut were classified as food insecure.5 By contrast, 83% of homes in Kugaaruk, Nunavut, and 40% of
homes in Kangiqsujuaq, Nunavik, were identified as food
insecure in studies conducted by Indian and Northern Affairs
Canada using the modified 18-item Household Food Security
Survey Module.6,7
The higher prevalence of household food insecurity compared with child food insecurity in our study has been
observed in populations in which adults tend to modify their
dietary intakes in order to protect children in food insecure
households.15–17
We observed a high degree of daily contact with
extended family and participation during the previous year
in traditional food-sharing networks among participants.
Such support systems may, to some degree, help families
with young children cope with shortages in access to market foods. Traditional foods are rich in nutrients, contribute
to higher dietary quality and can promote good health in
Inuit communities.18–21
We observed a high prevalence of food insecurity in a
population at risk for overweight and obesity. Overweight and
obesity have been found by several studies3,22–24 to be related
to food insecurity. Their prevalence may reflect poor overall
dietary quality caused by the ready availability and common
consumption of energy-dense and highly processed foods in
the Arctic.20,21

Prevalence,*
% (95% CI)

Weekly cost for groceries, Can$

5.9 (5.7–6.1)
53.9 (48.6–59.3)
1.6 (1.5–1.7)
428.5 (399.2–457.7)

Consumed traditional food in the
past day

44.2 (38.9–49.6)

Daily contact with extended family

69.7 (64.7–74.7)

Received traditional food from
sharing networks in the past year

75.6 (71.0–80.1)

Distributed traditional food

81.2 (76.8–85.5)

Body weight
Overweight

39.3 (33.9–44.7)

Obese

28.0 (23.1–33.0)

Overall household food security‡
Food secure

30.4 (25.4–35.4)

Food insecure

69.6 (64.7–74.6)

Moderately

35.3 (30.1–40.5)

Severely

34.4 (29.2–39.5)

Child food security
Food secure

43.9 (38.7–49.0)

Food insecure

56.1 (51.0–61.3)

Moderately

31.0 (26.1–35.9)

Severely

25.1 (20.4–29.9)

Note: CI = confidence interval.
*Data were weighted to the total number of Inuit children aged three to
five years in each community.
†Defined as more than one person per room where rooms are defined as
bedrooms, kitchen or living room.
‡Determined by combining data for adult-specific food security (data not
shown) and data for child-specific food security.

Limitations
The questions related to food security in our survey were specific to whether participants had the financial means to buy
groceries and did not cover access to traditional indigenous
food-related systems. Given this limitation, further investigation is needed in which the availability of traditional foods is
also evaluated to determine overall food security status
among indigenous peoples in Canada.25–27
Conclusion
Food insecurity is all too prevalent in homes with Inuit
preschoolers in Canadian Arctic communities. Our data suggest that support systems need to be strengthened for Inuit
families with young children.
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