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H ousehold food insecurity, defined as insecure or inade­
quate access to food because of financial constraints, is 
increasingly recognized as a serious public health problem 

in many affluent nations.1–4 The latest national estimate for Canada 
indicates that 12.6% of households experienced food insecurity in 
2012,5 but important geographic variations exist within the country, 
with heightened vulnerability in the North.5–7 Since national moni­
toring began, Nunavut has consistently had the highest rates of food 
insecurity,5,6,8 with the rate reaching 46.8% in 2014.8 Food insecurity 
is strongly associated with poor nutrition9–13 and adverse mental 
and physical health outcomes across the life cycle.14–22 Recent 
research also indicates that food insecurity is a robust and independ­
ent predictor of increased health care use23 and expenditures.24,25

Food insecurity represents an experience of material depriva­
tion strongly influenced by the economic resources of house­
holds,26–30 but high food prices are also considered an important 
driver of food insecurity in Canada’s North.7,31–34 In April 2011, the 
Government of Canada replaced the long-standing Food Mail 

Program with Nutrition North Canada, a market-driven food 
retail subsidy intended to make perishable, nutritious foods 
more affordable and accessible in northern communities that do 
not have year-round rail, road or marine access.34–36 

Similar to the Food Mail Program, Nutrition North Canada 
serves communities that are predominantly inhabited by Indigen­
ous Peoples and have high rates of food insecurity, low educa­
tional attainment, low income, underemployment and unem­
ployment.34,37,38 Whereas the Food Mail Program consisted of an 
air freight transportation subsidy transferred to Canada Post for 
the delivery of numerous perishable foods, nonperishable foods 
and essential nonfood items,35,37,39 Nutrition North Canada is a 
retail subsidy focused primarily on perishable, nutritious foods 
and transferred directly to southern suppliers and northern 
retailers, who are expected to pass on the full subsidy to con­
sumers at the point of purchase35,40 (a summary of the programs 
is provided in Appendix 1, Supplemental Table A1, available at 
www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.181617/-/DC1). 
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ABSTRACT
BACKGROUND: Household food insecur­
ity, a measure of income-related prob­
lems of food access, is a pressing public 
health problem in Canada’s North, espe­
cially in Nunavut. We aimed to assess the 
impact of Nutrition North Canada, a food 
retail subsidy intended to improve food 
access and affordability in isolated com­
munities, on household food insecurity 
in Nunavut.

METHODS: Using data from 3250 Nunavut 
households sampled in the annual com­
ponents of the Canadian Community 
Health Survey (2007 to 2016), we con­
ducted interrupted time series regression 
analyses to determine whether the intro­

duction of Nutrition North Canada was 
associated with changes in the rates of 
self-reported food insecurity, according 
to a validated instrument. We used pro­
pensity score weighting to control for sev­
eral sociodemographic characteristics 
associated with food insecurity.

RESULTS: Food insecurity affected 
33.1% of households in 2010 (the year 
before the launch of Nutrition North 
Canada), 39.4% of households in 2011 
(the year of the launch) and 46.6% of 
households in 2014 (the year after full 
implementation). After controlling for 
several covariates, we found the rate of 
food insecurity increased by 13.2 per­

centage points (95% confidence interval 
[CI] 1.7 to 24.7) after the full implemen­
tation of the subsidy program, and the 
increase in food insecurity first occurred 
in 2011 (9.6 percentage points, 95% CI 
2.7 to 16.4), the year Nutrition North 
Canada was launched.

INTERPRETATION: Food insecurity was 
a pervasive problem in Nunavut before 
Nutrition North Canada, but it has 
become even more prevalent since the 
program was implemented. Given the 
important health consequences of food 
insecurity, more effective initiatives to 
address food insecurity in Canada’s 
North are urgently needed.
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Nutrition North Canada follows a market-driven approach 
predicated on the assumption that giving full control to retailers 
and suppliers over the supply chain and relying on market com­
petition can reduce the prices of subsidized foods more effec­
tively.35,40 The program’s focus on perishable, nutritious foods 
and its market-driven approach were strategies adopted to help 
contain program costs.34,35 Nutrition North Canada also includes 
a small nutrition-education component,35,40 and it is assumed 
that reductions in the prices of perishable, nutritious foods cou­
pled with nutrition education will improve northerners’ food 
access.40 Although Nutrition North Canada does not explicitly 
aim to reduce food insecurity, the pervasiveness of food insecur­
ity in the North is embedded in the rationale for the program.34,38 

Our objective was to assess the impact of the introduction of 
Nutrition North Canada on household food insecurity in Nunavut 
communities.

Methods

Data source and sample
Data were obtained from the annual components of the Canad­
ian Community Health Survey from 2007 to 2016, a repeated, 
cross-sectional, population-based survey administered by Statis­
tics Canada to collect health-related information.41 The survey 
covers individuals aged 12 years and older in all provinces and 
territories, except for full-time members of the Canadian Forces, 
those living in institutions, those living in 2 northern health 
regions in Quebec, and people living on reserves or other Indigen­
ous settlements in the provinces.41

This study used data from households living in the 10 largest 
communities of Nunavut (Iqaluit, Rankin Inlet, Cambridge Bay, 
Kugluktuk, Cape Dorset, Pangnirtung, Igloolik, Pond Inlet, Baker 
Lake and Arviat), the only communities eligible for Nutrition 
North Canada included in the Canadian Community Health 
Survey from 2007 to 2016. These communities are predominantly 
inhabited by Inuit people, and they account for about 30% of the 
total population of the 84 communities eligible for the full 
subsidy, receiving nearly one-third of the annual subsidy budget 
and annual volume of food subsidized from 2011 to 2016.36

Measure of household food insecurity
Food insecurity over the past 12 months was assessed using the 
18-item Household Food Security Survey Module, a validated 
scale used for monitoring in Canada and the United States.6,42–44 
The scale measures food access problems that range in severity 
from worrying about running out of food to compromising on 
the quality of food purchased, to eating less or going a whole 
day without eating because there was not enough money to buy 
food.1,5 Because a single affirmative response to the module rep­
resents an experience of marginal food insecurity associated 
with adverse health outcomes,20,21,23,24 households with 1 or 
more affirmative responses were considered food insecure, and 
households with no affirmative response were considered food 
secure. Households that answered none of the items were 
coded as missing and excluded from the analysis (n = 62). To 
minimize the loss of sample size, the 3% of households with 

some missing items were classified as food secure or food 
insecure based on their responses to nonmissing items,45 with 
85% classified as food insecure.

Statistical analysis
We used interrupted time series analysis, a quasi-experimental study 
design,46,47 to assess whether the introduction of Nutrition North Can­
ada affected rates of food insecurity. Given that interrupted time 
series analysis is sensitive to time-varying confounders,46,47 propen­
sity score weighting48 was used to control for macroeconomic trends 
and ensure that the annual samples were comparable on socio­
demographic and economic variables known to be associated with 
food insecurity but unrelated to the introduction of Nutrition North 
Canada, such as household structure, income and education. We 
also included a variable identifying survey respondents younger than 
18 years to account for the 2015 change in the sampling frame for 
Nunavut.41 The 2007 survey year was set as the reference, meaning 
that the sample for each subsequent year was weighted to have the 
covariate profile of the 2007 sample. Logistic regression models were 
used to estimate a propensity score for each household; the weight 
was set to 1 for households interviewed in 2007 or calculated as the 
propensity score divided by 1 minus the propensity score for all other 
households.48 The application of the weights resulted in covariate 
balance across all survey years. We used the weights to estimate 
annual propensity score–weighted rates of food insecurity, the 
dependent variable in the models.

In Appendix 1, Supplemental Figure A1 presents a timeline of 
the implementation of Nutrition North Canada, with the survey 
years and periods included in the 2 impact models that were 
tested. The first impact model tested whether there was a 
change in the trend and level of food insecurity after the full 
implementation of the program. The model included 2 segments, 
the periods before the launch of Nutrition North Canada (2007–
2010) and after its full implementation (2014–2016). The years of 
implementation (2011 and 2012) with a lag period (2013) were 
excluded from this model. A 1-year lag was included because 
food insecurity is measured for the past 12 months, and a reduc­
tion in food insecurity would be detected 12 months after imple­
mentation. The second impact model tested whether the launch 
of Nutrition North Canada in 2011 was associated with changes 
in food insecurity and included 3 segments representing the per­
iods before the launch, during implementation with the 1-year 
lag and after full implementation. Owing to multicollinearity, the 
second impact model tested for a change in trend after the 
launch but not after full implementation; the latter change was 
tested in the first impact model. We conducted linear regression 
models with robust standard errors to estimate the impact mod­
els. The trends within each segment were assumed to be lin­
ear.46,47 The time unit of analysis was survey year, with 7 time 
points in the first impact model and 10 in the second impact 
model. Based on the Durbin–Watson statistic, there was no first- 
or second-order autocorrelation.49

To respect Statistics Canada’s confidentiality requirements, sam­
ple sizes and cell counts for the covariates were rounded to the near­
est 10 for presentation. The significance level was set at p < 0.05. All 
analyses were performed with Stata statistical software, version 15.
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To determine whether negative macroeconomic shocks 
occurred in Nunavut when Nutrition North Canada was intro­
duced, we visually inspected time trends for several macroeco­
nomic factors associated with food insecurity30,50–52 (Consumer 
Price Index, social assistance caseload, gross domestic product, 
and rates of low income and unemployment) (Appendix 1, Sup­
plemental Figure A2). 

Ethics approval
This study is part of a research project that received ethics 
approval from the Human Research Ethics Board of the Univer­
sity of Toronto.

Results

The analytic sample included 3250 Nunavut households with a 
measurement of food insecurity, and the annual sample sizes 
ranged between 260 and 380. 

The annual rates of food insecurity ranged between 33.1% 
and 40.0% before the launch of Nutrition North Canada, between 
39.4% and 45.7% during the implementation and 1-year lag, and 
between 46.0% and 55.6% after the full implementation 
(Figure 1A). Overall, food insecurity affected 33.1% of households 
in 2010 (the year before the launch of Nutrition North Canada), 
39.4% of households in 2011 (the year of the launch) and 46.6% 
of households in 2014 (the year after full implementation).

Based on the visual inspection of trends over time, we identi­
fied no sudden macroeconomic change that coincided with the 
introduction of the program (Appendix 1, Supplemental Fig­
ure A2). Table 1 presents the distribution of the covariates for the 
3 periods used in the impact models. Covariate imbalances were 
present in the unweighted sample, but these were addressed 
with the application of the weights (Appendix 1, Supplemental 
Table A2). The weighted rates of food insecurity used in the mod­
els were generally lower than the original rates and had less 
year-to-year variation (Figure 1A).

The first impact model showed that the trends in the annual 
rates of food insecurity were constant during the period before 
the launch of Nutrition North Canada (–1.7%, 95% confidence 
interval [CI] –5.7% to 2.2%) and the period after its full 
implementation (0.0%, 95% CI –6.1% to 6.1%), with no significant 
trend change between the 2 periods (1.7%, 95% CI –5.5% to 9.0%) 
(Table 2 and Figure 1B). However, the rate of food insecurity 
immediately after implementation was 13.2 percentage points 
(95% CI 1.7 to 24.7) higher than the rate just before the launch. 
This means that the rate of food insecurity after implementation 
was 43% higher than the rate expected if the trend before the 
launch had continued. The second impact model indicated that 
the rate of food insecurity increased by 9.6 percentage points 
(95% CI 2.7 to 16.4) in 2011, the year Nutrition North Canada was 
launched (Table 2 and Figure 1C). This means that the rate of food 
insecurity was 31% higher than the rate expected if the trend 
before the launch had continued. There was no significant trend 
change between the periods before the launch and during 
implementation. The trend in food insecurity rates during the 
years of implementation was constant.
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Figure 1: (A) Unweighted and propensity score–weighted prevalence 
estimates of food insecurity from 2007 to 2016, and changes in the trend 
and level of food insecurity (B) after the full implementation (impact 
model 1) and (C) after the launch of Nutrition North Canada (impact 
model 2). 
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Interpretation

We found that the prevalence of food insecurity rose after the 
implementation of Nutrition North Canada and that the rise in 
food insecurity first occurred in 2011, the year that the program 
was launched. One potential explanation for the worsening 
food insecurity may be the program’s focus on perishable, 
nutritious foods and the exclusion of most nonperishable foods 
and all nonfood items from the subsidy.34,35,39 These exclusions 
may have prevented households from improving their access to 

food and, in some cases, worsened their access to food, insofar 
as the prices of common nonperishable foods and essential 
items rose. 

There are some reports that the launch of Nutrition North 
Canada coincided with a rise in the prices of some nonperishable 
foods and household items in participating communities in 
northern Quebec,34,35 but the lack of systematic price monitoring 
for items that lost eligibility for subsidy precludes examinations 
of price changes in the communities included in this study.53 Nev­
ertheless, our study adds to previous critiques of Nutrition North 

Table 1: Distribution of covariates in the original, unweighted sample of households in Nunavut before the launch of 
Nutrition North Canada, during implementation with a 1-year lag and after full implementation

Covariate

% of households*

p value†

Total sample
(2007–2016)

n = 3250

Before launch
(2007–2010)

n = 1360

Implementation 
with 1-year lag 

(2011–2013)
n = 990

After full 
implementation 

(2014–2016)
n = 900

Household type‡

Couple without children 11 12 12 9 0.08

Couple with children§ 48 47 46 51 0.1

Single person 24 25 25 24 0.9

Single female parent§ 12 12 12 12 0.9

Other 5 4 5 5 0.7

Presence of child < 18 yr 59 58 56 62 0.02

Respondent identified as Inuit 71 71 71 71 > 0.9

Household income,¶ mean ± SD, $ 49 015 ± 47 325 46 895 ± 40 795 51 320 ± 49 165 49 690 ± 53 940 0.06

Household income ≤ LIM 37 35 38 38 0.2

Imputed household income 33 33 31 37 0.04

Main income source

Wage, salary and self-employment 75 76 75 72 0.1

Social assistance 10 10 9 12 0.2

Other 15 14 16 16 0.3

Any social assistance** 23 20 21 29 < 0.001

Any employment insurance** 8 6 8 10 < 0.001

Any seniors’ income** 11 11 12 8 0.001

Highest household education

Less than high school 20 18 22 20 0.07

High school completed 14 13 16 14 0.2

Postsecondary completed 56 56 54 58 0.2

Missing 10 13 8 8 < 0.001

Household owns dwelling 27 28 26 27 0.5

Respondent aged < 18 yr 14 15 15 12 0.08

Note: LIM = low income measure, SD = standard deviation.
*Unless stated otherwise. Column percentages may not add to 100% because of rounding.
†Obtained from χ2 tests for proportions, or Wald tests for equality of means.
‡All categories include other unrelated household members (e.g., couple without children alone or with others).
§Includes children of all ages.
¶Household income adjusted for household size by dividing by the square root of household size, and for inflation using the Consumer Price Index; expressed in 2007 constant dollars 
and rounded to the nearest 5 for presentation.
**Missing values grouped with the “no” category. All other covariates either had no missing values or had a “missing” category, or missing values were grouped with the “other” category.
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Canada53–57 by showing that food insecurity in Nunavut commun­
ities worsened after the introduction of the program.

The federal government reports that Nutrition North Canada 
has been successful in improving food access and affordability, 
because there was an increase in the volume of perishable, nutri­
tious foods shipped and a decrease in the cost of a standardized 
food basket soon after Nutrition North Canada was launched 
compared with the final statistics under the Food Mail Pro­
gram.34,36 However, our findings challenge the assertion that the 
program has improved food access. 

The observed rise in food insecurity also stands in contrast to 
reports of an increase in the volume of subsidized food shipped 
under Nutrition North Canada.34,36 One possible interpretation for 
the coexistence of these conflicting trends may be that Nutrition 
North Canada led to greater consumption of subsidized foods 
among the most affluent households, while compromising food 
access among economically vulnerable households because of 
the removal of the subsidy for common nonperishable foods and 
essential items. Hence, the retail subsidy and nutrition-education 
component may have primarily stimulated demand among 
households that could already afford perishable, nutritious 
foods. More research is needed to investigate food-access 
inequality within participating communities to better under­
stand the program’s impact.

A primary motivation to replace the Food Mail Program with 
Nutrition North Canada was to contain program costs.34,35,37–39 
This was partly achieved by adopting a model that relies on mar­
ket competition to reduce prices.34,35 However, the relevance of 
this model is highly questionable given that there are few retail­
ers and little competition in most eligible communities,54,55 and a 
substantial portion of the targeted population has difficulty 
accessing the market economy because of poverty. There is 
growing evidence that policy interventions improving the eco­
nomic resources of households through cash transfers or in-kind 
benefits reduce food insecurity in affluent countries.26–28,58,59 

Given our results, it is imperative to determine the extent to 
which similar initiatives adapted to the needs and realities of 
northern populations could affect food insecurity.

Limitations
The measure of food insecurity used in this study does not cap­
ture all dimensions of food security relevant to Inuit populations 
(e.g., food-sharing systems and access to traditional food). How­
ever, the measure has been associated with poor nutrition and 
adverse health outcomes among Indigenous populations, includ­
ing the Inuit.9–11,16 The measure is also pertinent to evaluate a pro­
gram that subsidizes food accessed through the market economy. 

Because of the coverage of the survey, the analyses included 
only the 10 largest communities in Nunavut, and the results may 
not apply to other eligible communities. However, the commun­
ities included in this study comprise a substantial portion of the 
population targeted by Nutrition North Canada. The few time 
points available precluded a validation of the linearity assump­
tion45,46 for the trends in prevalence of food insecurity for the 
years before, during and after the implementation of Nutrition 
North Canada and limited the power of the study,46,47,60 which 
may have contributed to the absence of trends in the prevalence 
of food insecurity. Although we controlled for several covariates 
and identified no macroeconomic shocks that coincided with 
the rise is food insecurity, unobserved time-varying confounding 
unrelated to the implementation of Nutrition North Canada may 
still be present. Nevertheless, this study represents an impor­
tant first step toward understanding the program’s impact on 
food insecurity.

Conclusion
This evaluation of the impact of Nutrition North Canada suggests 
that food insecurity has worsened in Nunavut communities 
after the introduction of the program. Our study raises serious 
concerns about the federal government’s continued focus on 

Table 2: Results from the interrupted time series analyses assessing changes in food insecurity after the full implementation 
(impact model 1) and the launch (impact model 2) of Nutrition North Canada

 Variable

Estimate, % (95% CI)

Impact model 1* Impact model 2†

Base level 30.8 (24.1 to 37.5) 30.8 (25.8 to 35.8)

Trend in annual rates before launch –1.7 (–5.7 to 2.2) –1.7 (–4.7 to 1.2)

Level change after launch – 9.6 (2.7 to 16.4)

Change in the trend after launch – 0.7 (–4.0 to 5.3)

Trend in annual rates after launch – –1.1 (–4.7 to 2.5)

Level change after implementation and 1-year lag 13.2 (1.7 to 24.7) 8.0 (–8.2 to 24.2)

Change in the trend after implementation and 1-year lag 1.7 (–5.5 to 9.0) –

Trend in annual rates after implementation and 1-year lag 0.0 (–6.1 to 6.1) –

Note: CI = confidence interval.
*Impact model 1 tested whether there was a change in the trend and level of food insecurity after the full implementation of Nutrition North Canada compared with before the launch 
of the program.
†Impact model 2 tested whether there was a change in the trend and level of food insecurity after the launch of Nutrition North Canada compared with before the launch of the program.
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food-subsidy initiatives to improve food access in the North. 
Given the important health implications of food insecurity,9–25 
more effective initiatives are urgently needed to address north­
ern food insecurity.
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