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ABSTRACT 
 
 

INTENSITY AND SPATIAL VARIATION OF FOOD INSECURITY IN ONTARIO: 
IMPLICATIONS FOR POLICY 

 
 
Alexander Scholz      Advisor: 
University of Guelph, 2018     Professor Brady J. Deaton 
 
 
 
A growing body of research recognizes that the experience of food insecurity differs 

among food insecure households. Using responses to the Canadian Community Health 

Survey 2014, this thesis provides empirical evidence of the extent to which key economic 

and spatial factors differ at different levels of food insecurity in Ontario. The results 

indicate that low household income is the most important characteristic associated with a 

higher probability of being more severely food insecure. This finding is highly 

statistically significant and robust to alternative model specifications. I also find some 

evidence that spatial remoteness might increase the risk of household food insecurity. 

These findings are particularly important in light of current policy efforts in Canada, in 

which the topic of food insecurity features prominently. 
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I. INTRODUCTION 
 
In Canada, 12% of households are defined as food insecure. The prevalence of food 

insecure households has resulted in widespread efforts to address food insecurity1. 

Researchers have sought to empirically identify key characteristics of households - 

hereafter referred to as risk factors - associated with food insecurity, e.g. income, food 

prices, or rent (e.g., Bernell, Weber, and Edwards 2006; Tarasuk and Vogt 2009). 

Understanding and assessing the relative importance of these and other risk factors 

enhances the capacity of policies to address food insecurity. The relative importance of 

certain risk factors may vary based on the severity of food insecurity. Currently, the 

measure of food insecurity in Canada differentiates severity of household food insecurity 

by three levels, marginal, moderate, and severe. As of 2014, the proportion of marginal, 

moderate, and severe food insecure households was 3.7%, 5.5%, and 2.7%, respectively 

(Tarasuk, Mitchell, and Dachner 2016)2. The objective of this thesis is to assess how 

household characteristics vary across different levels of food insecurity. In this context, 

an additional contribution of my analysis is the inclusion of a remoteness measure. 

Remoteness might influence food security status through its effect on the price of food or 

other goods and services. However, remoteness might also have a unique effect on food 

insecurity, for example through increasing transaction cost in accessing food services. 

The relative importance of remoteness may be of particular interest to policymakers 

seeking to target policy appropriateness with respect to specific regions of Canada. 

 As previous literature recognizes differences in the severity of food insecurity, 

most studies focus on the relationship between severity of food insecurity and health 

outcomes. For example, Whitaker, Phillips, and Orzol (2006) and Muldoon et al. (2013) 

found more severe levels of food insecurity to be associated with higher rates of mental 

illness. Seligman et al. (2007) found evidence that individuals facing more severe levels 

of food insecurity were more likely to have diabetes mellitus. More recently, Tarasuk et 

al. (2015) linked the severity of food insecurity to health care costs. The authors found 

																																																								
1 For example, Nutrition North Canada, Northern Fruit and Vegetable Program, Urban Aboriginal 
Healthy Living Program, Student Nutrition Program, urban farming initiatives, and food banks. 
2 Excluding British Columbia, Manitoba, Newfoundland and Labrador, and Yukon. 
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that more severe levels of food insecurity were associated with higher levels of health 

care expenditure. 

 Little work has been done to illuminate the relationship between the severity and 

risk factors of food insecurity. Importantly, however, the relative importance of risk 

factors may depend on the degree of food insecurity. The closest study to my research is 

the paper by Coleman-Jensen (2010). Coleman-Jensen (2010) assessed if differences in 

US household characteristics were associated with variation in the severity of food 

insecurity. The findings suggested that the relative importance of risk factors differs 

across levels of food insecurity. Because food insecurity is categorized differently in 

Canada and the USA (see chapter II for a review), the validity of Coleman-Jensen’s 

findings is limited to food insecurity in the USA. The relative importance of risk factors 

for different levels of food insecurity in Canada is presently unclear. Notably, Loopstra 

and Tarasuk (2013) studied how changes in selected risk factors relate to changes in the 

severity of household food insecurity among low-income families in Toronto. The 

authors found that gains in income, and gaining full-time employment lead to a decrease 

in the severity of food insecurity. However, even though Loopstra and Tarasuk (2013) 

highlight the role of employment and income for food insecurity, their results are 

restricted to low-income households and they do not present an assessment of risk factors 

at the marginal, moderate, and severe levels of food insecurity. 

 One important risk factor of food insecurity in Canada is the degree of 

remoteness. In other words, whether household food insecurity depends on the place of 

residence. Most work on the spatial variation of food insecurity focuses on the rural-

urban continuum. For example, in Oregon, Bernell et al. (2006) found that households 

living in counties with higher levels of rurality, i.e. a greater percentage of the county was 

considered rural, were less likely to be food insecure. Similarly, Tarasuk et al. (2016) 

found that the prevalence of food insecurity was slightly lower in rural compared to urban 

areas in Canada. However, households in the northern parts of Canada are especially 

vulnerable to food insecurity (Tarasuk et al. 2016). Little work has been done to assess 

the influence of remoteness on food insecurity, particularly with respect to the intensive 

margin of food insecurity. While the classification of rural versus urban areas is based on 
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population concentration and density3, remoteness is based on distance from populated 

centres and thus informs about the degree of isolation. Evidence from the First Nations 

Regional Health Survey (FNIGC 2012) suggests that households in more remote 

communities have higher rates of food insecurity. Similarly, Thompson et al. (2011) 

studied Indigenous communities in Manitoba and found that households in more isolated 

communities were more likely to experience severe levels of food insecurity. However, in 

both studies, the authors did not include other important risk factors, particularly the price 

of food, which might influence the effect of remoteness on food insecurity. Second, both 

studies focused on Indigenous households. Hence, a broader assessment of the relative 

importance of remoteness for food insecurity in Canada is currently missing. 

 In summary, with respect to the intensity and spatial variation of food insecurity, 

the studies outlined above yield the following research questions: Does the effect of risk 

factors depend on the severity of food insecurity? And is spatial remoteness a unique risk 

factor of food insecurity? 

 My thesis contributes to the literature on food insecurity in two ways. It addresses 

the gap in the literature with respect to the relationship between different categories of 

food insecurity and risk factors. Specifically, I assess how risk factors of marginal 

insecure households differ from those of moderate and severe food insecure households 

in Ontario. Second, I extend the commonly used rural-urban classification of spatial food 

insecurity and include a unique measure of remoteness. This measure allows me to 

analyze the extent to which food insecurity varies by proximity to urban areas in Ontario 

while accounting for other covariates, among them the cost of food. In my analysis, I use 

a unique dataset from the Canadian Community Health Survey 2014 and other sources 

(see chapter V for a detailed description). I employ logistic regression analysis to assess 

the relationship between risk factors and severity of food insecurity, and use a host of 

model specifications to test the robustness of my findings. 

 The remainder of this thesis is organized as follows. Chapter II provides a 

background on the measurement and risk factors associated with household food 

insecurity in Canada. Section III presents the conceptual framework of the analysis. 
																																																								
3 Statistics Canada (2011) defines urban areas as areas with a minimum population concentration 
of 1,000 persons and a population densitiy of 400 persons per square kilometre. Areas outside 
urban areas are considered rural areas. 
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Section IV describes the estimation method and the empirical model. Section V describes 

the data set of the analysis and section VI presents the results. The final chapter 

concludes and discusses implications for policy and areas for further research. 

 

II. MEANING AND MEASUREMENT OF FOOD INSECURITY 

II.1. Food security indicators  
 
The Food and Agricultural Organization of the United Nations (FAO) (1996) defines 

food security as a situation in which 

 
 “all people, at all times, have physical and economic access to sufficient, safe and 
 nutritious food that meets their dietary needs and food preferences for an active and 
 healthy life”. 
 
This definition captures four dimensions of food security: food availability, food access, 

food utilization, and stability of food security (FAO 2017). While food availability refers 

to sufficient food supplies at the national level, food access means that individuals have 

sufficient resources or entitlements – a term coined by Amartya Sen (1981) - that enable 

them to acquire the food they need. Food utilization combines various aspects related to 

food consumption, including food safety, water safety, and food preparation. Lastly, 

stability of food security refers to food security at all times. 

 While the FAO definition of food security is widely accepted, presently no 

universal measurement of food security, or its counterpart food insecurity, exists4. Rather, 

various indicators are used to capture the different dimensions of food security. Probably 

the most prominent indicator of food insecurity is the prevalence of undernourishment, 

collected by FAO. This national-level indicator measures the percentage of the 

population whose caloric intake is below a certain minimum caloric value (FAO 2017). 

 The measure of food insecurity in Canada belongs to the group of so-called 

experience-based measures of food insecurity. In contrast to the prevalence of 

undernourishment, experience-based indicators are collected at the household-level and 

measure the subjective experience of food insecurity instead of caloric intake per se. The 

US Household Food Security Survey Module (HFSSM) was the first experience-based 

																																																								
4 See e.g. Jones et al. (2013) for a review of food security measures. 
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tool to measure household food insecurity (Jones et al. 2013). This indicator identifies a 

situation, in which a household indicates that their food quality or quantity has been 

compromised due to financial limitations, or the concern thereof. The HFSSM has since 

been adopted in Canada and, in modified form, been employed in other countries and as a 

program evaluation tool by the US Agency for International Development5.  

 More recently, the FAO also developed an experience-based measure of food 

insecurity, the Food Insecurity Experience Scale (FIES). The goal was to create an 

indicator that can be used to measure food insecurity globally in addition to established 

indicators such as the prevalence of undernourishment (Ballard, Kepple, and Cafiero 

2013). Cafiero, Viviani, and Nord (2018) note that this is of particular importance in light 

of monitoring progress toward Sustainable Development Goal Target 2.1, to end hunger 

and achieve access to food for all. The authors analyzed FIES data for 153 countries from 

2014 to 2016 and found that the indicator is indeed a valid tool to estimate global food 

insecurity. 

 
FIGURE 1: Food insecurity indicators Canada/USA, 2007-2014 

 
Sources: Coleman-Jensen et al. (2017), FAO (2017), Statistics Canada CANSIM table 105-0545,  
Tarasuk et al. (2016). 
Notes: PoU=prevalence of undernourishment in Canada and USA as defined by FAO, FI=food 
insecurity as defined by USDA and Statistics Canada, respectively. FI Canada does not include 
marginal food insecure households. Data for FI Canada in 2013 and 2014 does not include British 
Columbia, Manitoba, Newfoundland and Labrador, and Yukon. 

																																																								
5 E.g., the Brazilian Food Insecurity Scale (EBIA), the Household Food Insecurity Access Scale 
(HFIAS), and the Latin American and Caribbean Household Food Security Scale (ELCSA). 
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Figure 1 depicts the two aforementioned indicators, the prevalence of undernourishment 

and food insecurity based on the HFSSM, for both Canada and the USA from 2007 to 

2014. Both countries had a prevalence of undernourishment of about 2.5%. However, 

when considering the experience-based rates of household food insecurity, the prevalence 

of food insecurity differs markedly. Although it is not possible to accurately compare the 

depicted rates of food insecurity across the two countries due to differences in 

measurement (see section II.2), the general tendency indicates that food insecurity was 

lower in Canada than the USA. A study by Nord and Hopwood (2008) confirms this 

tendency. The authors measured food insecurity in Canada and the USA based on the US 

classification and found that about 7% of Canadian households were food insecure 

compared to 12.6% in the USA in 2004. 

 Importantly, the HFSSM allows for measuring food insecurity at the intensive 

margin, i.e. the severity of food insecurity that a household experiences. With respect to 

severity, food insecurity in Canada is empirically categorized as either marginal, 

moderate or severe6. Marginal food insecurity is characterized as concern about or little 

indication of inadequate diet, and is the least severe level of food insecurity. Moderate 

food insecurity includes compromises in quantity or quality of food, while severe food 

insecurity ranges from skipping of meals to going for days without food consumption. As 

noted above, this categorization is different from the categorization of food insecurity in 

the USA. In the next section I describe explicitly how the HFSSM is used to measure the 

different levels of food insecurity in Canada and how the approach differs from the way 

food security is measured in the USA. 

 

II.2. The Household Food Security Survey Module 
 
The Household Food Security Survey Module is a questionnaire consisting of 18 

questions in two scales: an adult scale with 10 questions, and a children scale with 8 

questions 7. The questionnaire was first developed and implemented in the USA in 1995 

(Hamilton et al. 1997) and has been used to measure food insecurity in Canada since 
																																																								
6 Statistics Canada only reports moderate and severe food insecurity. In my thesis I follow the 
approach of Tarasuk et al. (2016) and classify household food insecurity in three categories. I 
provide a discussion of the different approaches to classify food insecurity in section II.2. 
7 See figure A.1 in the appendix for the list of questions in the HFSSM. 
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2004. The HFSSM is part of the Canadian Community Health Survey, an annual survey 

administered by Statistics Canada that collects data on health-related topics. The design 

of the HFSSM is based on the Rasch model and allows for interpreting the number of 

affirmative answers as a measure of the severity of food insecurity. In what follows, I 

first outline the concept of the Rasch model and how it is used to measure food 

insecurity. I then present the different categories of food insecurity established in Canada 

and the USA, and briefly allude to the importance of distinct levels of food insecurity in 

light of current policy efforts. 

 
Item Response Theory 
 
The Rasch model is a mathematical model applied in Item Response Theory8. 

Researchers use item response models to measure characteristics of individuals or 

households that are not directly observable. A trait of interest could e.g. be the reading 

ability or the food insecurity status of a respondent. In the Rasch model, answers to test 

items, such as survey questions, inform about the underlying characteristic. The 

probability of answering a test item correctly depends on two components: the trait of the 

respondent, and the difficulty associated with a respective test item (Hambleton, 

Swaminathan, and Rogers 1991). In case of the HFSSM, the characteristic to be 

measured is the severity of household food insecurity, the difficulty of a test item is the 

severity of food insecurity associated with a respective question, and a correct answer 

corresponds to affirming a respective question. 

 In developing a survey based on the Rasch model, researchers exploit the 

relationship between test item severity and respondent characteristics to create an 

appropriate severity scale9. Respondents with a more pronounced characteristic, i.e. in 

this case households that are more severely food insecure, are more likely to answer a 

certain question correctly (Hambleton et al. 1991). Creating the scale, questions that are 

answered correctly more often relative to other questions are assigned a lower level of 

difficulty or severity. This becomes evident when comparing question Q2 of the HFSSM, 

“worry that food would run out before you got money to buy more”, with Q11, “lost 

																																																								
8 See Hambleton, Swaminathan, and Rogers (1991) for an introduction to Item Response Theory. 
9 See figure A.2 in the appendix for the severity scale of the US HFSSM. 
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weight because you didn't have enough money for food”. One would assume that a 

greater number of households affirms question Q2 than question Q11, because worrying 

about running out of food is a less severe condition than losing weight. Question Q2 is 

consequently assigned a lower level of severity than Q11. The difference in test item 

severity has two important implications. Households that answer a question associated 

with a higher level of severity are considered more severely food insecure. Second, these 

households are more likely to answer questions with lower levels of severity as well. For 

example, a household that affirms question Q11 likely also affirms Q2, while the reverse 

does not hold. 

 To summarize, responses to the HFSSM inform about the underlying food 

security status of the household. Households that are more severely food insecure are 

more likely to affirm questions associated with higher levels of severity. These 

households are also more likely to affirm a higher overall number of questions than 

households that are less food insecure. As a result, a higher number of affirmative 

responses to the HFSSM indicates a more severe level of household food insecurity. 

 
Categories of food insecurity 
 
To establish categories of food insecurity, researchers identify the number of affirmative 

responses that is associated with a certain level of food insecurity. While both Canada 

and the USA use the HFSSM to measure food insecurity, the exact number of affirmed 

questions associated with each category of food insecurity differ.  

 With respect to food insecurity in Canada, there is a distinction between the 

categories reported by Statistics Canada and Tarasuk et al. (2016). Following the 

approach of Tarasuk et al. in their annual reports on food insecurity, only households that 

do not affirm any of the questions in the HFSSM are considered food secure. Households 

that affirm 1 question on either adult or children scale are considered marginally food 

insecure. Statistics Canada on the other hand includes households that affirm 1 question 

in the food secure category (Statistics Canada 2007). The numbers associated with the 

remaining two categories, moderate and severe food insecurity, are identical in both 

approaches. Households without children that affirm 2-5 questions are categorized as 

moderately, those that affirm 6 or more questions as severely food insecure (Statistics 
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Canada 2007; Tarasuk et al. 2016). In households with children, both the adult and the 

children scale are evaluated. The scale that yields the more severe level of food insecurity 

determines the overall food security status of the household. For example, if evaluation of 

the adult scale yields moderate food insecurity status, but that of the children scale 

indicates severe food insecurity, the household is considered severely food insecure. 

Table 1 presents the different categories of food insecurity in Canada and the associated 

number of affirmed questions following the approach of Tarasuk et al. (2016). 

 
TABLE 1: Categories of food insecurity in Canada 

Food security status, based on 18 item questionnaire 
Status Interpretation 10 item adult food 

security scale 
8 item child food 
security scale 

Food secure No report of income-
related problems of food 
access 

No items affirmed No items affirmed 

Marginal food insecurity Some indication of worry 
or an income-related 
barrier to adequate, 
secure food access 

Affirmed no more than 1 item on either scale 

Moderate food insecurity Compromise in quality 
of food consumed by 
adults and/or children 
due to a lack of money 
for food 

2 to 5 positive 
responses 

2 to 4 positive responses 

Severe food insecurity Disrupted eating patterns 
and reduced food intake 
among adults and/or 
children 

6 or more positive 
responses 

5 or more positive 
responses 

Source: Tarasuk et al. (2016). 
 
In the USA, the US Department of Agriculture evaluates both the adult and the children 

scale combined to determine food insecurity status. Notably, the US classification also 

includes marginal food security status. Specifically, households that affirm 0 questions 

are considered highly food secure and those that affirm 1-2 questions are reported as 

marginal food secure (Coleman-Jensen et al. 2017). However, unlike in the approach of 

Tarasuk et al. (2016) households at the margin are reported as food secure instead of food 

insecure. Among the food insecure households, those that affirm 3-5 questions are 

categorized as low food secure. Households without children that affirm 6 or more 

questions are categorized as very low food secure, while in households with children 8 or 

more affirmed questions are associated with very low food security (Coleman-Jensen et 
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al. 2017). The interpretation of the labels “marginal food secure”, “low food secure”, and 

“very low food secure” is equivalent to that of the categories “marginal”, “moderate”, and 

“severe” in Canada, respectively. Households in the low food secure category indicated 

compromises in the quality of food, but seldom reduced food intake. The more severe 

category, very low food security, indicates that a household experiences reduced food 

intake and disrupted eating patterns. 

 The different categories in Canada and the USA highlight a key aspect of food 

insecurity: Food insecurity should be viewed as a range of conditions rather than a single 

condition affecting households equally. Similar to Tarasuk et al. (2016), other indicators 

of food insecurity also include categories describing uncertainty of food security and less 

severe manifestations of food insecurity in addition to the more severe categories. For 

example, both the Food Insecurity Experience Scale by FAO and the Household Food 

Insecurity Access Scale used by the US Agency for International Development include a 

category of mild food insecurity (Ballard et al. 2013; Coates, Swindale, and Bilinsky 

2007). 

 The categorization of households at the margin of food security is particularly 

important in the discussion about how to reduce food insecurity. In its report on the 

Nutrition North Canada program, the House of Commons Standing Committee on 

Aboriginal Affairs and Northern Development (2011) emphasizes the significance of the 

accurate measurement of food insecurity in order to evaluate the impact of the program. 

With respect to current policy efforts, in both the discussion paper on a food security 

strategy in Ontario, and the report of the House of Commons Standing Committee on 

Agriculture and Agri-Food on a national food policy, the prevalence of food insecurity 

features most prominently. While they do not report specific categories of food 

insecurity, both publications cite the prevalence of food insecurity in Canada as 

established by Tarasuk et al. (2016), which includes marginal food insecurity. The 

different approaches of categorizing food insecurity have important implications for 

policy efforts to reduce food insecurity. As evident in figure 2, the prevalence of food 

insecurity in Canada is considerably higher when marginal food insecurity is included. 

The prevalence of overall food insecurity increases from about 8% to 12%. Secondly, 

certain policies might not fully address the issue of food insecurity, if they do not 
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differentiate with respect to the different levels of severity. Evidence from the USA 

suggests that the characteristics of marginal food insecure households differ from those of 

households that are more severely food insecure (Coleman-Jensen 2010). 

 
FIGURE 2: Severity of food insecurity in Canada, 2007-2014 

 
Sources: Statistics Canada CANSIM table 105-0545, Tarasuk et al. (2016). 
Notes: MA-FI=prevalence of marginal food insecure households as defined by Tarasuk et al. 
(2016). MOD-FI/SEV-FI=moderate/severe food insecurity as defined by Statistics Canada. FI-
ALL=prevalence of total food insecurity. Data for 2013 and 2014 does not include British 
Columbia, Manitoba, Newfoundland and Labrador, and Yukon. 
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reduced physical mobility could cause households to experience food insecurity, even if a 

household does not have any financial constraints. 

 Having established how food insecurity is measured and categorized in Canada 

and the USA, in the next chapter I address the factors that have been identified as risk 

factors of food insecurity, before turning to the theoretical and empirical modelling in my 

thesis. 

 

II.3. Determinants of food insecurity 

II.3.1. Socio-demographic factors 
 
Because of the link between compromises in food consumption and financial constraints, 

it is not surprising that previous research has identified income as the most important risk 

factor for household food insecurity (e.g., Che and Chen 2001; Rose, Gundersen, and 

Oliveira 1998; Tarasuk and Vogt 2009). This finding is further supported by research on 

the extent to which changes in income translate into changes in food insecurity. 

 Ionescu-Ittu, Glymour, and Kaufman (2015) studied the effect of income 

supplementation in the form of the Universal Child Care Benefit (UCCB) on the 

prevalence of food insecurity in Canada. The UCCB is a monthly $100 income 

supplement for families in Canada with children under the age of 6 established in 2006. 

In their study, the authors employed a difference-in-difference approach to identify the 

effect of receiving UCCB10. Households eligible for UCCB, i.e. households with at least 

one child <6 years, were selected as the treatment group, and the control group was 

defined as households with children between 6-11 years. The study covered the period of 

2001 to 2009, with data for three years before and after the implementation of the UCCB 

program. The study revealed that receiving UCCB led to a decrease in food insecurity by 

about 25% among eligible households. The result suggests that the program successfully 

addressed food insecurity. The authors also analyzed the effects for particularly 

vulnerable groups and found that single parent and low-income households experienced a 
																																																								
10 Difference-in-difference estimation compares the change in the outcome variable of one group 
(treatment group) to that of a second group (control group) for two time periods. The treatment 
group receives a treatment in the second, but not the first time period, while the control group 
does not receive any treatment. The average effect of the treatment is indicated by the difference-
in-difference estimator. 
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greater reduction in food insecurity. However, a limitation of the study was the use of a 

binary food insecurity variable (i.e. food secure vs. food insecure) rather than using a 

measure that also accounts for the intensity of food insecurity.  

 In contrast, the study by Loopstra and Tarasuk (2013) assessed the effect of 

changes in income, employment status, and receipt of welfare on the intensity of food 

insecurity. In the study, low-income households in Toronto were interviewed at two 

points in time. The authors used the number of affirmative answers to the HFSSM as a 

continuous measure of food insecurity, which allowed them to assess changes in the 

severity of food insecurity. The findings suggested that an increase in income of $2,000 

led to a decrease in the number of affirmed questions, i.e. the severity of food insecurity, 

by 0.29. 

 While both the study by Ionescu-Ittu et al. (2015) and Loopstra and Tarasuk 

(2013) emphasize the importance of low income as a risk factor of food insecurity, and in 

the latter case the relationship between income and severity of food insecurity, the 

relative importance of income for the different categories of food insecurity in Canada is 

unclear. Coleman-Jensen (2010) assessed household characteristics at different categories 

of food insecurity in the USA using the USDA classification of food insecurity. 

Coleman-Jensen found that marginally food secure households (defined as those that 

affirm 1-2 questions) were distinct from food insecure households with respect to income. 

Lower income households had higher odds of being food insecure than marginally food 

secure. Furthermore, households receiving food stamps were also more likely to be food 

insecure than marginally food secure. However, because of the differences in how food 

insecurity is categorized in Canada and the USA, these results do not necessarily hold in 

the case of Canada. 

 Besides low income, previous research has identified renting rather than owning a 

home, being a single parent, and receiving social assistance as socio-demographic risk 

factors associated with food insecurity in Canada (Che and Chen 2001; McIntyre, 

Connor, and Warren 2000; Tarasuk and Vogt 2009). Power (2008) and Willows et al. 

(2008) also found that the Indigenous population in Canada is at higher risk of being food 

insecure. 
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II.3.2. Place of residence factors 
	
More recently, researchers have focused on the importance of place of residence for 

household food security. Sriram and Tarasuk (2016) assessed the extent to which 

differences in household food insecurity among census metropolitan areas (CMA) in 

Canada can be explained by economic factors at the CMA-level. Controlling for socio-

demographic factors, the authors found that average monthly shelter cost was a 

statistically significant predictor of food insecurity. An increase in shelter cost by $100 

was associated with an increase in the odds of being food insecure by 15.6%. 

 In the USA, Bartfeld and Dunifon (2006) included state-level variables in addition 

to household-level characteristics in their analysis of determinants of food insecurity. 

Bartfeld and Dunifon found that low-income tax burden, unemployment rate, and median 

rent at the state-level had positive and statistically significant effects on household food 

insecurity. For example, an increase in median rent by $100 was associated with an 

increase in the odds of being food insecure by 17.5%. Higher average wages at state-level 

on the other hand reduced the likelihood of being food insecure. Similarly, Bernell, 

Weber, and Edwards (2006) studied variation of household food insecurity among 

counties in Oregon and included several county-level characteristics. In contrast to 

Bartfeld and Dunifon (2006), Bernell et al. did not find average wage and unemployment 

rate to be statistically significant. Notably, Bernell et al. (2006) included a spatial 

variable, the percentage of the county considered rural. They found that a higher level of 

rurality decreased the likelihood of household food insecurity. Moving from an urban 

county to a completely rural county was associated with a decrease in the probability of 

being food insecure by about five percentage points. The authors attributed this negative 

effect to greater social networks in rural compared to urban communities. Bartfeld, Ryu, 

and Wang (2010) reported similar results assessing determinants of food insecurity 

among households with elementary school children in Wisconsin. The authors found that 

households in rural areas were less likely to be food insecure, with the odds of being food 

insecure being 44% higher in fully urban compared to fully rural communities. 

 In Canada, research on the rural-urban linkage to food insecurity is essentially 

missing. While Tarasuk et al. (2016) found a slightly lower prevalence of food insecurity 

in rural compared to urban areas, the authors did not assess the relationship between food 
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insecurity and place of residence while controlling for other socio-demographic factors. 

Other research has emphasized the vulnerability of households in remote communities 

with respect to food insecurity. Evidence from the First Nations Regional Health Survey 

showed that adults in First Nations communities without year-round access by road had 

higher rates of severe food insecurity compared to less isolated communities (FNIGC 

2012). Similarly, Thompson et al. (2011) assessed food insecurity in Indigenous 

communities in Manitoba and found that households in communities that were accessible 

only by train or plane had higher rates of food insecurity than those accessible by road. In 

fly-in communities, about 43% of households were severely food insecure compared to 

28% in communities accessible by road. 

 It is not well understood what causes households in remote communities to be 

particularly vulnerable to food insecurity. One possible reason is higher food prices in 

more remote areas. Lambden et al. (2006) interviewed women in remote Indigenous 

communities in arctic Canada with respect to traditional food access through hunting and 

fishing as well as acquisition of market foods. The authors found that high cost of market 

foods was reported as a major barrier to obtaining adequate food. Similarly, according to 

Skinner, Hanning, and Tsuji (2006), respondents in a remote First Nation community in 

northern Ontario reported high food costs as a barrier to healthy nutrition. However, as 

the studies by Lambden et al. (2006) and Skinner et al. (2006) did not estimate the effect 

of food prices on food insecurity while controlling for other socio-demographic factors, it 

is not entirely clear what drives food insecurity in remote communities. 

 The evidence on the determinants of food insecurity presented thus far leads to 

two research questions: Does spatial remoteness have a unique effect on food insecurity? 

And does the effect of key economic factors and remoteness depend on the severity of 

food insecurity? In what follows, I address these two questions and estimate the 

significance of remoteness as well as key economic factors for household food insecurity 

in Ontario, specifically with respect to the severity of food insecurity. I begin by 

describing a theoretical model of household food insecurity that accounts for both 

remoteness and key economic factors. From there, I establish the empirical framework 

and the model that I use to estimate the effects of different factors on the likelihood of 
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being food insecure. The results of my estimation have important implications in light of 

current policy efforts in Canada, which I discuss in the final chapter.  

 

III. THEORETICAL MODEL OF HOUSEHOLD FOOD INSECURITY 
 
In this chapter, I present a theoretical model of household food insecurity based on 

Blaylock (1991). The theory of household food insecurity is rooted in the classic utility 

maximization framework, in which food insecurity acts as a disutility to the household. 

Before presenting the formal model, I want to develop some intuition of the pathway 

through which food insecurity affects household utility. 

 I begin by introducing the key idea that among other things, household utility 

depends on the food status of the household, a term coined by Blaylock (1991). A higher 

food status is associated with a higher level of household utility. To illustrate the concept 

of food status, consider the average grocery basket. The majority of purchased food items 

are not consumed directly, but need to be transformed into meals through food 

preparation and cooking. The result of the combination of food items and time related to 

purchase and preparation of foods is household food status11. Importantly, there is a link 

between food status and the experience of food insecurity, as food insecurity stems from 

a low food status. 

 Household food status is affected by various factors. Probably the most obvious 

factor is food. Higher food consumption yields a higher food status, and in turn a higher 

level of utility. Tightly linked to food consumption are the key economic factors, income 

and price of food. All else equal, both higher income and lower food prices allow for 

greater food consumption, which directly affects household food status. At the same time, 

household food status is conditional on other factors that influence the environment, in 

which food status production occurs. 

 Among these environmental factors, place of residence is particularly important. 

A useful starting point for thinking about the effect of place of residence are the various 

ways, in which households cope with insufficient food or insufficient money to buy food. 

																																																								
11 The concept is based on the theory of household production first introduced by Becker (1965). 
According to Becker (1965), households combine purchased items and time to produce certain 
goods. 



17 
	

Maxwell et al. (1999) identify four general groups of coping behaviours: food seeking 

strategies, dietary change strategies, household structure strategies, and rationing 

strategies. The extent to which these coping strategies can be employed successfully 

might depend on the place of residence, specifically the level of spatial remoteness. The 

ability to ration the available foods or shift the allocation of food within the household 

(e.g., adults skip meals in order to feed children) is likely independent of spatial 

remoteness12. In contrast, households living in remote areas might have a reduced ability 

to obtain more food or vary the kinds of food consumed. Specifically, it might be more 

difficult to seek alternative employment in more remote areas due to fewer economic 

opportunities, which limits the ability to obtain more food. Remote areas might also have 

less variety of food items and fewer low-cost foods, which in turn reduces a household’s 

ability to adjust its diet. Consider for example a household facing an increase in the price 

of certain foods in both a remote and urban location. Given a more limited selection of 

alternative food items in remote places, all else equal, the household in the urban location 

might be more likely to cope with the price increase successfully by choosing to buy 

cheaper foods instead. 

 To summarize, differences in the ability to employ certain coping strategies result 

in a particular vulnerability to lower food status for households in more remote areas. The 

heightened vulnerability manifests itself through two mechanisms in particular: 

Households in more remote areas might experience a greater vulnerability with respect to 

physically accessing food. Second, households might perceive themselves to be at greater 

risk of facing price hikes that could compromise their ability to afford a balanced and 

sufficient diet13. The perception of both limited accessibility and affordability plays an 

essential role for household food security, exactly because anxiety about compromised 

food consumption is a key aspect of food insecurity. 

 Following from the discussion above, in its simplest form, imagine a utility 

function, in which the level of household utility depends on the food status of the 

																																																								
12 However, the prevalence of households employing either strategy might depend on remoteness, 
exactly because other coping behaviours are less effective in remote areas. 
13 A contemporary example is the case of Churchill, a remote town in northern Manitoba, whose 
residents experienced sudden food shortages and a hike in food prices due to railway damage 
(Cousins 2018).  



18 
	

household, non-food goods, and leisure. The utility function can then be expressed as 

follows: 

 
(1) 𝑈 = 𝑈 𝐹𝑆,𝑿! ,𝑇! , 
 
where U is utility, FS is household food status, XO is a vector of non-food goods, and TL 

is leisure. Importantly, as outlined earlier, food items do not enter the utility function 

directly, but through the food status of the household. Following Blaylock (1991), food 

status is defined as a function of food consumed, time related to purchasing and preparing 

food, conditional on other factors that influence the production of food status. I further 

include a measure of spatial remoteness, because I assume that spatial remoteness 

influences food status through a limitation in coping strategies as previously described. 

The food status function is then given by: 

 
(2) 𝐹𝑆 = 𝐹𝑆(𝑿! ,𝑇!;𝑅,𝑬),  
 
where XF is a vector of food items, TF is time related to food preparation activities, R is 

spatial remoteness, and E is a vector of individual, household, and environmental 

characteristics. A key assumption is that an increase in FS yields greater household 

utility, i.e.: 

 

(3) 
𝜕𝑈
𝜕𝐹𝑆

𝜕𝐹𝑆
𝜕𝑋!

> 0 

 

Following Blaylock (1991), equation 1 can be maximized subject to both a budget and 

time constraint14: 

 
(4) 𝐼 = 𝑉 + 𝑤𝑇! = 𝑷!𝑿! + 𝑷!𝑿!,  
 
(5) 𝑇 = 𝑇! + 𝑇! + 𝑇!,  
 
where I is total household income, V is non-labour income, w is wage rate, T is total time 

available, TW is time related to work, and PF and PO are vectors of food and other prices, 

respectively. Other variables are as defined above. 

																																																								
14 The respective Lagrangian equation can be expressed as follows: 
    ℒ = 𝑈 𝐹𝑆 𝑋! ,𝑇!;𝑅,𝑂 ,𝑋! ,𝑇! −  𝜆(𝑃!𝑋! + 𝑃!𝑋! + 𝑤𝑇! + 𝑤𝑇! − 𝑤𝑇 − 𝑉). 
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 Blaylock (1991) and Bernell et al. (2006) identify the following reduced form 

equation for FS, with the variables identified here being the same as described in Bernell 

et al. (2006) with the exception of R: 

 
(6) 𝐹𝑆 = 𝐹𝑆(𝑷! ,𝑷! ,𝑉,𝑤,𝑅,𝑬),  
 
With conventional assumptions of the relationship between the demand for food (𝑿!) and 

income as well as demand and the price of food, I expect that consumption of food 

increases with an increase in income or a decrease in the price of food. Accordingly, I 

expect that the level of food status decreases with a rise in the price of food, depicted in 

expression 7, and that income (here expressed through non-labour income) has a positive 

effect on food status, represented in expression 8. While the remoteness variable does not 

have a conventional assumption about an explicit relationship with respect to food 

consumption or food status, I explore the effect of remoteness on food status with the 

hypothesis that remoteness has a negative effect on food status, depicted in expression 9. 

 

(7) 
𝜕𝐹𝑆
𝜕𝑃!

< 0 
 

 

(8) 𝜕𝐹𝑆
𝜕𝑉 > 0 

 

 

(9) 𝜕𝐹𝑆
𝜕𝑅 < 0 

 

 
Because of the link between food status and food insecurity, I assume the same 

relationships for food insecurity and food prices, income, and remoteness. In the next 

chapter I describe how I operationalize equation 6 by means of a logistic regression 

model and how the model allows me to test expressions 7, 8, and 9. After introducing the 

empirical model, I provide a description of the data set of my analysis and then present 

the estimation results. 
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IV. EMPIRICAL MODEL 
 
I begin this chapter by introducing a formal representation of the logistic regression 

model. I follow with a description of the specification of my empirical model and the 

alternative models I use to test the robustness of the estimation results. 

 
Logistic regression analysis 
 
For a discrete dependent variable, logistic regression analysis allows for estimating the 

effects of explanatory variables on the so-called response probability, i.e. in the case of 

household food insecurity the probability that a household is food insecure. Previous 

studies on risk factors of food insecurity oftentimes use binary food insecurity variables, 

coded 0 if the household is food secure and 1 if the household is food insecure (e.g., 

Bernell et al. 2006; Ionescu-Ittu et al. 2015; Tarasuk and Vogt 2009). Formally, the 

response probability of a binary dependent variable for a given set of explanatory 

variables can be expressed as follows (Wooldridge 2002): 

 
(10) 𝑃𝑟𝑜𝑏 𝑦 = 1 𝒙 = 𝑓(𝒙𝜷),  
 
where Prob(y = 1| x) is the probability that the outcome y coded as 1 occurs, x is a vector 

of explanatory variables, and f(x𝜷) is a cumulative distribution function. The function 

f(x𝜷) is defined as follows: 

 

(11) 𝑓 𝒙𝜷 =
exp (𝒙𝜷)

1+ exp (𝒙𝜷)  
 

 
Because I am particularly interested in the effects of risk factors at different levels of food 

insecurity, I use a food insecurity variable with more than two outcomes. One approach 

to estimate the response probability for a dependent variable with multiple outcomes is 

the ordered logistic regression model. Ordered logit models are used in case of a 

dependent variable with outcomes of ordinal nature, such as food insecurity categories 

that can be ranked by severity. However, testing revealed that the key assumption of 

ordered logistic regression, proportional odds, is violated (Brant Test: Chi2=149.09, 
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p>chi=0.000)15. Instead, I employ a multinomial logistic regression model. Unlike in an 

ordered logit model, outcomes in the multinomial logit model are treated as unordered. 

The multinomial logit is an extension of the binary logistic regression model with J 

outcomes, and the response probability can be expressed as follows: 

 

(12) 𝑃𝑟𝑜𝑏 𝑦 = 𝑗 𝒙 =
exp (𝒙𝜷!)

1+ exp (𝒙𝜷!)
!
!!!

 
 

 
Model specification 
 
My estimation approach consists of two logistic regression models: A base model, which 

only includes the key economic variables household income and price of food, and a fully 

specified model. The full model includes the key spatial variable, remoteness, and 

additional covariates identified by previous literature which might determine a 

household`s probability of food insecurity. Both models are defined below. 

 
(13) 𝑃(𝐹𝐼|𝒙) = 𝑓(𝛽! + 𝛽!𝐼!,! + 𝛽!𝐶! + 𝜀),  
 
(14) 𝑃(𝐹𝐼|𝒙) = 𝑓(𝛽! + 𝛽!𝐼!,! + 𝛽!𝐶! + 𝛽!𝑅! + 𝜸!𝑯!,! + 𝜹!𝑯𝑼! + 𝜀),  
 
where i indexes households, and k health units, FI refers to household food insecurity 

status, Ii,k refers to total household income, Ck refers to cost of the Nutritious Food 

Basket, and Rk refers to the spatial variable. Additional covariates are identified by a 

vector of household and respondent characteristics, Hi,k, and HUk, a vector of health unit 

characteristics. Finally, 𝛽!, 𝛽!, 𝛽!, 𝛽! are coefficients and 𝜸, 𝜹 are vectors of coefficients 

to be estimated, and 𝜀 is an error term. 

 The main variables of interest are the two key economic variables, household 

income (I) and cost of the Nutritious Food Basket (C), a proxy for food prices at the 

health unit level (see chapter V for a detailed description). Because food insecurity is 

firmly linked to low income, I expect that the coefficient for household income is 

negative. Accordingly, I expect a positive relationship between the cost of the Nutritious 

Food Basket and food insecurity, indicating that households in health units with higher 

																																																								
15 See table A.4 in the appendix for the ordered logit results (Note that for the sake of space I do 
not report standard errors for the tables in the appendix). 
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food prices are more likely to be food insecure. Further, I expect that the importance of 

these factors depends on the intensity of food insecurity. I hypothesize that lower income 

households have a higher likelihood of being more severely food insecure, as do 

households living in health units with higher food prices. 

 A third key variable of my analysis is spatial remoteness. I expect that 

households living in more remote health units are more likely to be food insecure. I 

hypothesize the remoteness coefficient to be positive due to higher transaction costs in 

accessing food services and a resulting perception of vulnerability due to isolation in 

more remote areas.  

 Following previous research on risk factors of food insecurity, I also include the 

following additional household, respondent, and health unit characteristics in the full 

model: H represents household and respondent variables including home ownership, 

main source of household income, household type, sex of respondent, racial origin of 

respondent, age of respondent, and education of respondent. HU represents health unit 

variables including housing affordability, median household income, and unemployment 

rate. 

 
Sensitivity analysis 
 
To examine the robustness of the estimation results, I employ several alternative model 

specifications and regression approaches. First, with respect to the dependent variable, I 

estimate coefficients for two different specifications. In the first specification, FS has four 

categories and takes the value 0 if the household is food secure, 1 if marginal food 

insecure, 2 if moderately food insecure, and 3 if severely food insecure. In the second 

specification, I group moderately and severely food insecure households together. FS 

takes the value 0 if the household is food secure, 1 if marginally food insecure, and 2 if 

moderately or severely food insecure. Second, because the effect of food prices on food 

insecurity might vary at different levels of household income, I employ a binary logistic 

regression model including an interaction effect of income and a dummy variable for 

health units with high food cost. In this model, FS is 0 if the household is food secure and 

1 if marginally, moderately, or severely food insecure. For the food cost dummy variable, 

I define all health units with a cost of the Nutritious Food Basket greater than $190 as 
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having high food cost16. Third, with respect to the spatial variable, I estimate coefficients 

for remoteness in both continuous and discrete form, and also use an alternative spatial 

variable. 

 As an additional robustness check, I follow the approach of Loopstra and Tarasuk 

(2013) and use a count variable as the dependent variable instead of food insecurity 

categories. I use the number of questions affirmed by the household as the count, and 

estimate a zero-inflated negative binomial regression model17. Negative binomial 

regression allows for estimating the change in the number of affirmed questions that is 

associated with changes in the explanatory variables. I employ a zero-inflated model, 

because of the high number of households in my data set that are food secure, i.e. have a 

count of zero (90.48%). 

 In the next chapter, I describe the data set that I use to estimate the different 

regression models, before I present the results of my analysis in chapter VI. In the final 

chapter, I conclude and discuss implications for policy and future research. 

  

																																																								
16 In addition, I also estimate coefficients for a model including interaction effects for income and 
the continuous measure of cost of the NFB. 
17 A prominent regression model for count data is the Poisson model. However, testing revealed 
that the key assumption of the Poisson model, i.e. the mean of the count variable equals its 
variance, is violated (mean=0.37, variance=2.12). Instead, I employ a negative binomial model, in 
which the mean does not need to equal the variance. See table A.12 in the appendix for the results 
of the zero-inflated Poisson regression. One noteworthy concern with the use of Poisson and 
negative binomial regression arises from the truncation of the count variable, as the maximum 
number of affirmed questions is 18. To further test the robustness of my results, I also employ a 
tobit regression model that accounts for censoring. 
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V. DATA 
 
In this chapter, I describe the data set of my analysis. First, I present the different 

variables used in the estimation and the sources from which I compile the data. In the 

second section, I briefly develop some key results of the descriptive statistics for income 

and home ownership. 

V.1 Variables 
 
I compile my main data set from the CCHS. The CCHS is a nationally representative, 

cross-sectional household survey that collects self-reported data on several health related 

topics, including food insecurity. The survey is administered by Statistics Canada in all 

Canadian provinces and territories, and has a sample size of 65,000 households. The 

sample does not include persons living on Indigenous reserves, some remote areas, 

persons that are institutionalized, and full-time members of the Canadian forces. For 

2014, the combined response rate was about 65%. 

 The total number of household responses in the 2014 data file for Ontario is 

21,001. Of these, I exclude all observations with missing data, treating households that 

did not state an answer, refused to answer, or did not know the answer to any of the 

variables in my data set as missing data. This reduces the number of household 

observations in my final data set to 17,773. Comparing household characteristics before 

and after reducing the sample size indicates that excluding observations with missing data 

does not significantly alter the distribution of household characteristics and should 

therefore not bias the results of my analysis. 

 
Household and respondent characteristics 
 
I compile data for the dependent variable food security status, and the household and 

respondent variables from the 2014 CCHS. Household and respondent variables are 

summarized in table 2. To derive the household type, I re-group responses regarding the 

living arrangement of the respondent into the respective categories18. 

 I derive the household food security status from the Household Food Security 

Survey Module of the CCHS following the approach described in section II.2. Of the 
																																																								
18 See table A.1 in the appendix. 
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17,773 households in the data set, 1,692 households, or 9.52%, are food insecure. More 

specifically, 2.84% of households are marginally, 4.44% moderately, and 2.24% severely 

food insecure. In comparison, the prevalence of food insecurity in Ontario as reported by 

Tarasuk et al. (2016) is 11.9%. The higher prevalence in Tarasuk et al. (2016) is due to 

the use of household weights and extrapolation. Household weights were not available in 

my data set. 

 
Food prices 
 
I use the cost of the Nutritious Food Basket (NFB) as a proxy for the average price of 

food in each health unit. The cost of the NFB is the average cost of obtaining a list of 67 

food items for a family of four for one week. The food items are specified by the Ministry 

of Health and Long Term Care, and each public health unit collects price data 

individually. I compile the data for this variable for the year 2014 from the initial report 

on public health in Ontario (MOHLTC 2015). Table 3 provides summary statistics for the 

cost of the NFB. The lowest cost is $171 as observed in the Hamilton Health Unit. The 

highest cost for the NFB is found in the Northwestern Health Unit with $230. 

The cost of the NFB is a useful indicator to measure the average price of food in the 

health unit, however there are several limitations. The Ministry of Health Promotion 

(2010) specifies that the samples for the cost of the NFB must be drawn from at least 6 

grocery stores in the health unit. If applicable, this should include stores in urban as well 

as rural areas. Given the vast geography of most public health units, a limited sample size 

can lead to inaccurate results. In particular, only grocery stores that carry all 67 food 

items qualify for sampling. Because remote areas often only have access to smaller 

grocery stores or convenience stores, food prices in these areas might not be recorded. 

 
Spatial variables 
 
I use geographic information systems (GIS) to create two spatial variables, the level of 

remoteness and the percentage of a health unit that is rural. Both spatial variables are 

measured at the health unit level. Public health units are the smallest geographic unit 

reported for each household in the public data file of the CCHS. Of the existing 36 public 

health units in Ontario, the CCHS combines the results for two pairs of health units, 
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which reduces the number of health units in the data set to 34. I provide summary 

statistics for the spatial variables in table 3. 

 For the key spatial variable, remoteness, I use data from the 2011 Census and 

Alasia et al. (2017). In their paper, Alasia et al. (2017) developed an index of remoteness 

for all census subdivisions (CSD)19 in Canada in 2011. This index is based on two 

components: it measures the proximity from each CSD to all population centres20 within 

a radius that permits daily accessibility. Second, it accounts for the population size of 

each of the population centres. It is assumed that higher population correlates with a 

higher level of available services. Notably, the unit of measure of distance is travel cost. 

This approach accounts more fully for differences in the accessibility of communities. 

Specifically, communities that are connected through the road network can be compared 

more accurately to fly-in communities via the cost of travel. The resulting index was 

scaled to range from 0 to 1, and higher index values indicate a greater level of 

remoteness. 

 Based on the index of remoteness by Alasia et al. (2017), I create the remoteness 

variable of my analysis by aggregating the remoteness indices of all CSDs that are 

contained in each health unit. I use a population weight for each CSD to account for its 

relative importance, and divide by total health unit population. The resulting variable is a 

population-weighted remoteness index for each health unit. The remoteness variable can 

be expressed as follows: 

 

(15) 𝑅𝑒𝑚𝑜𝑡𝑒𝑛𝑒𝑠𝑠! =
(𝐼𝑛𝑑𝑒𝑥!  × 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛!)

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛!
  

 
where Remotenessk is the measure of remoteness for health unit k, Indexj is the 

remoteness index for CSD j, and Populationj is the population of CSD j. Toronto Health 

Unit is the least remote health unit, with a value of essentially 0. The most remote health 

unit is the Northwestern Health Unit with a value of 0.51. 

																																																								
19 A census subdivision is a municipality or municipality equivalent area.	
20 Alasia et al. (2017) use the Statistics Canada definition of population centres, which replaced 
the term urban areas and are defined as areas with a minimum population of 1,000 people and a 
density of at least 400 people per square km. 
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 As part of my sensitivity analysis, I use the second spatial variable, rurality, which 

describes the percentage of each health unit that is considered rural. In Canada, rural 

areas are defined as having a population concentration of less than 1,000 persons and a 

population densitiy of less than 400 persons per square kilometre (Statistics Canada 

2011). In particular, using rurality, which does not take into account distance, might yield 

different results than the use of remoteness, which is a more refined measure of spatial 

isolation. I calculate the level of rurality for each health unit with data from the 2011 

Canadian Census, using GIS. As outlined above, the resulting variable indicates the 

percentage of each health unit that is considered rural, and can be defined as follows: 

 

(16) 𝑅𝑢𝑟𝑎𝑙𝑖𝑡𝑦! =
𝑅𝑢𝑟𝑎𝑙_𝑎𝑟𝑒𝑎!
𝑇𝑜𝑡𝑎𝑙_𝑎𝑟𝑒𝑎!

 × 100  

 
where Ruralityk is the measure of rurality for health unit k, Rural_areak is the area in km2 

considered rural, and Total_areak is the total area of the health unit in km2. The health 

unit with the lowest level of rurality is Toronto Health Unit with a value of 0.01, and the 

health unit with the highest level of rurality is Porcupine Health Unit (99.97). 

 
Health unit characteristics 
 
The additional health unit variables of my analysis, unemployment rate, median after-tax 

household income, and housing affordability, are taken from the 2011 Canadian Census. 

Table 3 provides summary statistics for the health unit variables. Housing affordability 

refers to the percentage of households that spend 30% or more of their income on shelter 

costs every month. This includes homeowners as well as renters. The lowest value for 

housing affordability can be observed in the Northwestern Health Unit with 16.3%. 

Toronto Health Unit has the highest value with 34.80%. 
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TABLE 2: Summary statistics for household and respondent variables, N=17,773 

Variable N % % Food 
Secure % 

Marginal 
Food 
Insecure 

% 
Moderate 
Food 
Insecure 

% 
Severe 
Food 
Insecure 

Total household income       
No or less 20,000 1,573 8.85 65.80 6.04 15.32 12.84 
20,000 to 39,999 3,273 18.42 84.11 4.40 7.76 3.73 
40,000 to 59,999 3,219 18.11 91.71 3.20 4.01 1.09 
60,000 to 79,999 2,705  15.22 93.90 2.48 3.07 0.55 
80,000 or more 7,003 39.40 97.12 1.37 1.17 0.34 
Home ownership       

Owned 14,225 80.04 94.30 2.19 2.63 0.88 
Rented 3,548 19.96 75.17 5.44 11.70 7.69 
Main source of income        
Employment  10,963 61.68 91.62 2.95 4.06 1.38 
EI/Workers 
compensation 604 3.40 49.50 7.62 20.03 22.85 

Senior benefits 5,463 30.74 93.48 2.12 3.20 1.19 
Other 743 4.18 84.93 2.69 6.46 5.92 
Household type       
Couple w/ children 4,848 27.28 91.27 3.05 4.46 1.22 
Single 4,643 26.12 87.19 3.14 5.36 4.31 
Single Parent 1,208 6.80 78.89 5.38 9.44 6.29 
Couple alone 5,933 33.38 95.75 1.58 2.12 0.54 
Other 1,141 6.42 85.36 4.56 7.36 2.72 

Sex       
Male 7,870 44.28 91.09 3.05 3.94 1.92 
Female 9,903 55.72 89.99 2.68 4.84 2.49 
Racial origin       
White 15,134 85.15 91.46 2.52 3.88 2.13 
Visible minority 2,639 14.85 84.84 4.66 7.65 2.84 
Education       
Less than secondary 1,643 9.24 85.70 3.35 7.00 3.96 
Secondary grad 2,504 14.09 86.98 3.27 6.19 3.55 
Some post-secondary 487 2.74 85.01 4.11 6.78 4.11 
Post-secondary grad 13,139 73.93 91.95 2.65 3.70 1.70 
Age       
12-19 1,850 10.41 85.19 4.76 7.24 2.81 
20-29 1,855 10.44 86.85 4.42 5.98 2.75 
30-69 10,495 59.05 90.14 2.60 4.60 2.66 
70 and older 3,573 20.10 96.11 1.74 1.71 0.45 
Total % - 100.00 90.48 2.84 4.44 2.24 
Total N 17,773 - 16,081 505 789 398 
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TABLE 3: Summary statistics for health unit variables, N=34 

Variable Mean Std. Dev. Min Max 

Remoteness (Index) 0.1591 0.1161 0.0000 0.5097 

Rurality (%) 89.15 18.82 0.00 99.97 

Cost of Nutritious Food Basket ($) 186.35 10.71 171 230 

Housing affordability (%) 23.49 3.78 16.3 34.8 

Unemployment rate (%) 8.21 1.25 5.6 10.9 

Median household income ($) 63,789.74 9,590.16 51,793 91,955 

 

V.2 Key descriptive statistics 
 
The distribution of food insecurity across income categories confirms the expectation that 

lower income households have a higher prevalence of food insecurity. In the lowest 

income category, 34.2% of households are food insecure compared to only 2.88% in the 

highest income category. Focusing on the food insecure households, I find that in fact 

more than 60% are located in the two lowest income categories (1,058/1,692 households). 

 Importantly, results for the descriptive statistics highlight the importance of 

household income not only with respect to the prevalence, but also the intensive margin 

of food insecurity. Low-income households have higher rates of more severe levels of 

food insecurity. In the lowest income category, almost 13% of households are severely 

food insecure, while only about 0.3% of households in the highest income category are 

considered severely food insecure. More specifically, about 50% of the severely food 

insecure households are found in the lowest income category (202/398 households). In 

contrast, about only 19% of marginally food insecure households are located in the 

lowest income category (95/505 households). 

 A second key variable is home ownership. Almost 70% of severely food insecure 

households are renters. In contrast, at the marginal level of food insecurity more than 

60% of households are homeowners. Comparing the rates of home ownership at different 

levels of income, I find that not surprisingly about 95% of households in the highest 

income category are homeowners, while more than 95% of renters are located in the two 

lowest income categories. 
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 In the next chapter, I present the results for the different model specifications and 

models outlined earlier. The findings support the picture described above and highlight 

the link between low income, renting, and food insecurity. 

 

VI. EMPIRICAL FINDINGS 
 
In this chapter I present the regression results for the different model specifications and 

regression models. In the description of the results, I focus on the main variables of 

interest, which are income, cost of the NFB, and remoteness. I begin with a brief 

presentation of the findings for the base model, which includes only the main economic 

variables, income and price of food. This proves useful to illustrate the key role of 

household income with respect to both the prevalence and intensity of food insecurity, 

before moving into a more detailed description of the results for the full model and the 

sensitivity analysis. 

 Anticipating the main findings of my thesis, I want to emphasize several points: 

Consistent with previous research on food insecurity, I find that low income is the most 

important risk factor for food insecurity. In this context, low-income households are 

especially vulnerable to experience more severe levels of food insecurity. This result is 

highly statistically significant and robust to alternative model specifications. Regarding 

the role of spatial remoteness, I find that remoteness has a positive effect on the 

probability of being food insecure in the full model, but that this result is sensitive to 

model specification. 

 

VI.1 Base model estimation 
 
I report the results of the base model estimation in table 4. For the income variable, all 

coefficients except one are statistically significant at the 1% significance level and agree 

with my prior expectations. Consistent with previous literature, the results indicate that 

lower levels of income are associated with a higher likelihood of being food insecure. For 

example, the average marginal effect21 of the lowest income category suggests that 

																																																								
21 I report average marginal effects rather than marginal effects at the means, because I am 
interested in the average effect on the probability of being food insecure rather than the effects for 
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households are 31.4 percentage points (pp) more likely to be food insecure compared to 

households in the highest income category of $80,000 or more (for the base probabilities 

of the model, see table A.2 in the appendix). 

 
TABLE 4: Multinomial logit results, base model 

 Average marginal effects 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately 
Insecure 

Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or moreΨ)   

No or less 20,000 -0.3140*** 
(0.0121) 

0.0466*** 
(0.0062) 

0.1421*** 
(0.0092) 

0.1253*** 
(0.0085) 

20,000 to 39,999 -0.1300*** 
(0.0067) 

0.0303*** 
(0.0038) 

0.0659*** 
(0.0048) 

0.0338*** 
(0.0034) 

40,000 to 59,999 -0.0540*** 
(0.0052) 

0.0183*** 
(0.0034) 

0.0282*** 
(0.0037) 

0.0074*** 
(0.0020) 

60,000 to 79,999 -0.0322*** 
(0.0050) 

0.0110*** 
(0.0033) 

0.0191*** 
(0.0036) 

0.0021 
(0.0016) 

Cost of Nutritious Food Basket 0.0005** 
(0.0002) 

0.0001 
(0.0001) 

-0.0005** 
(0.0002) 

-0.0002 
(0.0001) 

Notes: ΨReference category. Asterisks (*,**,***) indicate that the coefficient is significantly different from 
zero at the 10%, 5%, and 1% levels, respectively. Robust standard errors in parentheses. Pseudo R2=0.1041. 
Observations=17,773. 
 
With respect to the severity of food insecurity, the results suggest that households at low 

levels of income are more likely to be more severely food insecure. Compared to $80,000 

or more, at the lowest income category the probability of being moderately and severely 

food insecure is 14.2 pp and 12.5 pp greater, respectively. In comparison, the same 

movement is only associated with a 4.7 pp increase in the probability of being marginally 

food insecure. Importantly, moving from the highest to the lowest income category, the 

magnitude of the marginal effects increases monotonically for all food security 

categories. As I will demonstrate below, while there is slight variation in the magnitude 

of the marginal effects, the interpretation and statistical significance of the income 

coefficients does not change when estimating the alternative models. 

 Contrary to my expectations, the coefficients for the cost of the NFB suggest that 

households living in health units with higher food prices are more likely to be food secure 

and less likely to be moderately food insecure. I will discuss possible reasons for this 
																																																																																																																																																																					
a specific case. Marginal effects at the means indicate the change in probability for the case that 
all other explanatory variables are at their means. See table A.10 in the appendix for the results of 
the full model using marginal effects at the means. 
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finding and how it relates to findings for the other health unit variables in the following 

paragraphs more fully. 

 

VI.2 Full model estimation 
 
Estimating the coefficients for the full model, the findings agree with the results from the 

base model estimation. It is worth noting that the coefficient estimates are very similar to 

the base model estimation, except for the estimate of severe food insecurity at the lowest 

level of income, which is almost half of that in the base model. I report the coefficient 

estimates of the full model in table 5. 

 
Household income 
  
With respect to income, households at lower levels of income have a higher probability of 

food insecurity. The average marginal effect on the probability of being food insecure of 

the lowest compared to the highest income category is about 28 pp	(for the base 

probabilities of the full model, see table A.3 in the appendix). Moving closer to the 

income reference category of $80,000 or more, the magnitude of the estimates decreases 

in stepwise fashion. For example, at $60,000 to $79,0000, the average marginal effect on 

the probability of being food insecure is only about 3.7 pp.  

 Regarding the intensity of food insecurity, I find that households at the lowest 

level of income have approximately a 15 pp higher probability of being moderately food 

insecure compared to the highest income category, while the average marginal effect on 

the probability of being marginally food insecure is only about 6 pp. Again, this result 

emphasizes the particular vulnerability to experience more severe levels of food 

insecurity for households at very low income levels. The differences in marginal effects 

between the different levels of severity are especially prominent at the two lowest income 

categories, and become less so moving towards the highest income category. Notably, 

comparing the change in the average marginal effect moving from the lowest to the 

second lowest income category, the marginal effect is about 50% smaller for both 

moderate and severe food insecurity, but only about 30% smaller in the case of marginal 

food insecurity. 
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 I find that the findings for the income variable are robust to a host of different 

models. The estimates are essentially unchanged when estimating an ordered logistic 

regression model (table A.4), multinomial probit model (table A.5), or models with 

different health unit variables (tables A.6-A.9). When I estimate marginal effects at the 

means instead of average marginal effects, the coefficients are generally smaller, but still 

highly statistically significant (table A.10).22 

 
Food prices 
 
As in the base model estimation, the coefficient estimates for the cost of the NFB are 

inconsistent with the theoretical model. An increase in the cost of the NFB by $1 is 

associated with a 0.06 pp increase in the probability of being food secure, and a 0.05 pp 

decrease in the probability of being moderately food insecure. Both estimates are 

statistically significant at the 5% significance level, while coefficients for the marginal 

and severe levels of food insecurity are essentially zero and statistically insignificant. The 

following comparison is helpful to illustrate the economic significance of these results: 

For the average cost of the NFB, an increase by $1 corresponds to an increase by about 

0.53%. To put this into perspective, in Ontario, the provincial Consumer Price Index for 

food rose by about 3% from January 2017 to January 2018 (Statistics Canada CANSIM 

table 326-0020). Using the increase in the Consumer Price Index for food as a proxy, the 

same increase in cost of the NFB would only translate into an average 0.34 pp higher 

probability of being food secure. 

 When employing alternative model specifications, the sign and magnitude of the 

coefficient estimates differ only slightly. For example, in the probit model, the estimates 

are 0.06 pp and -0.04 pp for the probability of being food secure and moderately food 

insecure, respectively. However, the statistical significance of the parameters is sensitive 

to the inclusion of other health unit variables. Specifically, including unemployment rate 

yields statistically insignificant estimates (table A.7), as does estimating rurality instead 

of remoteness (table A.9).  

																																																								
22 Note that I do not report the standard errors of estimates for alternative model specifications in 
the appendix for the sake of space. 
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TABLE 5: Multinomial logit results, full model 

 Average marginal effects 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately 
Insecure 

Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or moreΨ)   

No or less 20,000 -0.2805*** 
(0.0164) 

0.0585*** 
(0.0092) 

0.1535*** 
(0.0136) 

0.0685*** 
(0.0088) 

20,000 to 39,999 -0.1526*** 
(0.0087) 

0.0408*** 
(0.0052) 

0.0800*** 
(0.0066) 

0.0318*** 
(0.0039) 

40,000 to 59,999 -0.0652*** 
(0.0058) 

0.0230*** 
(0.0038) 

0.0338*** 
(0.0041) 

0.0084*** 
(0.0023) 

60,000 to 79,999 -0.0373*** 
(0.0051) 

0.0131*** 
(0.0033) 

0.0215*** 
(0.0036) 

0.0028 
(0.0020) 

Cost of Nutritious Food Basket 0.0005** 
(0.0003) 

0.0000 
(0.0002) 

-0.0005** 
(0.0002) 

-0.0001 
(0.0001) 

HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness -0.0691* 
(0.0388) 

0.0216 
(0.0250) 

0.0517* 
(0.0291) 

-0.0042 
(0.0199) 

Housing affordability -0.0000 
(0.0008) 

0.0000 
(0.0005) 

0.0006 
(0.0006) 

-0.0006 
(0.0004) 

Median household income 0.0000 
(0.0000) 

-0.0000 
(0.0000) 

0.0000 
(0.0000) 

-0.0000* 
(0.0000) 

HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (OwnedΨ)     

Rented -0.0598*** 
(0.0059) 

0.0108*** 
(0.0036) 

0.0314*** 
(0.0043) 

0.0175*** 
(0.0028) 

Main source of income (EmploymentΨ)     

EI/Workers compensation -0.0429*** 
(0.0108) 

0.0061 
(0.0069) 

0.0099 
(0.0067) 

0.0269*** 
(0.0052) 

Senior benefits 0.0284*** 
(0.0057) 

-0.0098*** 
(0.0037) 

-0.0117*** 
(0.0042) 

-0.0070*** 
(0.0026) 

Other 0.0176** 
(0.0084) 

-0.0129*** 
(0.0048) 

-0.0124** 
(0.0058) 

0.0077* 
(0.0045) 

Household type (Couple with childrenΨ)     

Single 0.0417*** 
(0.0074) 

-0.0101** 
(0.0044) 

-0.0336*** 
(0.0057) 

0.0021 
(0.0039) 

Single Parent 0.0092 
(0.0087) 

0.0003 
(0.0053) 

-0.0152** 
(0.0066) 

0.0057 
(0.0043) 

Couple alone 0.0509*** 
(0.0073) 

-0.0117*** 
(0.0044) 

-0.0290*** 
(0.0060) 

-0.0103*** 
(0.0036) 

Other -0.0154 
(0.0112) 

0.0068 
(0.0064) 

0.0047 
(0.0087) 

0.0040 
(0.0055) 

RESPONDENT	VARIABLES	 	 	 	 	

Sex (MaleΨ)     

Female 0.0017 
(0.0041) 

-0.0063** 
(0.0026) 

0.0032 
(0.0031) 

0.0015 
(0.0021) 

Racial origin (WhiteΨ)     

Visible minority -0.0101* 
(0.0058) 

0.0081** 
(0.0039) 

0.0059 
(0.0041) 

-0.0039 
(0.0027) 

Education (Secondary graduationΨ)     
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Less than secondary -0.0026 
(0.0075) 

0.0001 
(0.0046) 

0.0049 
(0.0057) 

-0.0024 
(0.0032) 

Some post-secondary -0.0058 
(0.0121) 

0.0043 
(0.0074) 

0.0001 
(0.0085) 

0.0015 
(0.0054) 

Post-secondary grad -0.0025 
(0.0055) 

0.0024 
(0.0034) 

-0.0019 
(0.0041) 

0.0020 
(0.0027) 

Age (20-29Ψ)     

12-19 -0.0424*** 
(0.0099) 

0.0058 
(0.0060) 

0.0236*** 
(0.0073) 

0.0130** 
(0.0054) 

30-69 -0.0012 
(0.0072) 

-0.0081* 
(0.0046) 

0.0045 
(0.0051) 

0.0049 
(0.0035) 

70 and older 0.0591*** 
(0.0082) 

-0.0159*** 
(0.0055) 

-0.0275*** 
(0.0056) 

-0.0158*** 
(0.0036) 

Notes: ΨReference category. Asterisks (*,**,***) indicate that the coefficient is significantly different from 
zero at the 10%, 5%, and 1% levels, respectively. Robust standard errors in parentheses. Pseudo R2=0.1865. 
Observations=17,773. 
 
A possible reason for the inconsistent results for the food price variable could be the 

interaction of food prices and income. While low-income households living in health 

units with higher food prices might be more likely to be food insecure, the same might 

not apply for high-income households. I explore the relationship between income and 

cost of the NFB by estimating a binary logistic regression model including an interaction 

effect of income and a dummy variable indicating a health unit with high food cost. 

However, the results, reported in table A.14, do not illuminate the question at hand as the 

estimates for the interaction effects are statistically insignificant and do not depict the 

relationship stated above23. 

 As outlined in the previous chapter, cost of the NFB is an average measure of 

food costs at the health unit level with several inherent limitations. These limitations 

could be a possible explanation for the positive association between cost of the NFB and 

the probability of being food secure. More specifically, the cost of the NFB might not 

fully capture the intra-health unit variation of food prices. I suspect that a localized food 

cost measure would illustrate the relationship between food insecurity and food prices 

more accurately. 

 
 
 
 
 
																																																								
23 Estimating coefficients for the interacting of the income variable with a continuous food price 
variable rather than a dummy variable yields similar results. 
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Spatial remoteness 
 
For the key spatial variable, remoteness, the coefficient estimates of the full model 

suggest that remoteness has a positive effect on the probability of experiencing food 

insecurity. Specifically, the probability of being food insecure increases by about 7 pp 

with each unit of remoteness. However, at the different levels of severity only the 

coefficient estimate for moderate food insecurity is statistically significant (at the 10% 

significance level) and suggests an increase in probability of about 5 pp per unit. 

Surprisingly, albeit not statistically significant, the sign of the coefficient for severe food 

insecurity is negative. 

 While there is little variation in the magnitude of the estimated marginal effects 

across models, similar to cost of the NFB, statistical significance of the findings is 

sensitive to model specification. In a model excluding housing affordability and median 

household income, I find higher statistical significance of the remoteness coefficients 

(table A.6). The estimate for the probability of being food insecure is statistically 

significant at the 1% significance level, and the estimates at the different levels of 

severity are statistically significant at the 10% and 5% significance level, respectively. In 

contrast, including unemployment rate in the full model yields statistically insignificant 

results, as does employing a probit model. 

 A possible explanation regarding the statistical significance of the results is the 

high correlation among some of the health unit variables. Depicted in table 6, the 

correlation coefficient is 0.61 for remoteness and cost of the NFB, and -0.74 for 

remoteness and housing affordability. This might influence statistical significance when 

excluding or including different health unit variables. 

 Because the interpretation of a unit increase for an index variable is somewhat 

abstract, I also estimate coefficients for a categorical remoteness variable (table A.8). The 

results suggest that living in the most remote compared to the least remote health unit is 

associated with a 5.5 pp higher probability of experiencing food insecurity. Overall, the 

probability of being food insecure seems to increase when moving from the lowest to the 

highest remoteness category. Notably, this does not apply with respect to the remoteness 

category 0.3 to <0.4, which has the lowest average marginal effects among the 

remoteness categories. However, unlike the other categories of remoteness, the estimates 
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for the effects on the probability of food security for the category 0.3 to <0.4 are not 

statistically significant. 

 So far I have focused on the role of remoteness for food insecurity. Next, I 

describe the results of using an alternative spatial measure, rurality24. I report the 

estimation results for the rurality model in table A.9. The results suggest that rurality is 

associated with a higher probability of being food insecure. The average marginal effect 

is statistically significant and indicates a 0.03 pp decrease in the probability of being food 

secure for each pp increase in rurality. With respect to the different levels of severity, 

only the coefficient estimate at the severe level of food insecurity is statistically 

significant, and suggests that households are 0.02 pp more likely to be severely food 

insecure for each pp increase in rurality. Although not directly comparable, the positive 

association of rurality and food insecurity is in contrast to the negative relationship 

reported by Bernell et al. (2006). 

 
TABLE 6: Correlation matrix for health unit variables 

 (1) (2) (3) (4) (5) (6) 

(1) Remoteness 1      

(2) Rurality 0.51*** 
(0.002) 1     

(3) Cost of NFB 0.61*** 
(0.000) 

0.21 
(0.242) 1    

(4) Housing affordability -0.74*** 
(0.000) 

-0.72*** 
(0.000) 

-0.43** 
(0.011) 1   

(5) Unemployment rate 0.42** 
(0.012) 

-0.05 
(0.773) 

0.02 
(0.889) 

0.06 
(0.747) 1  

(6) Median household income -0.46*** 
(0.007) 

-0.28 
(0.114) 

-0.10 
(0.579) 

0.24 
(0.168) 

-0.47*** 
(0.005) 1 

Notes: P-values in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly different 
from zero at the 10%, 5%, and 1% levels, respectively. Observations=34. 
 
 
 
 
 

																																																								
24 Because of the high correlation between rurality and remoteness, I also estimate coefficients for 
a model that includes both remoteness and rurality to test the robustness of my results. The model 
yields essentially identical coefficient estimates for both remoteness and rurality compared to 
employing separate models. 
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Other covariates 
 
Results for the other explanatory variables mostly support previous findings on risk 

factors of household food insecurity in Canada. The estimates for home ownership are 

highly statistically significant across model specifications and associated with a 6 pp 

higher probability of food insecurity for renters compared to homeowners. The 

coefficient estimates indicate a particular vulnerability to more severe levels of food 

insecurity. Renters are about 3 pp more likely to be moderately food insecure and almost 

2 pp more likely to be severely food insecure. In contrast, the average marginal effect at 

the marginal level of food insecurity is about 1 pp. 

 The coefficient estimates for the main source of household income show that 

receiving income mainly from employment insurance, worker’s compensation, or social 

assistance is associated with higher odds of being food insecure. Compared to 

employment income, these households have a 4 pp higher probability of food insecurity. 

Senior benefits and other main sources of income are associated with a lower likelihood 

of being food insecure. The estimates for senior benefits are highly statistically 

significant and suggest that households have a about 3 pp higher probability of being 

food secure compared to households whose main source of income is employment. 

 I find that both for singles and couples without children the likelihood of food 

insecurity is lower compared to couples with children. The estimates for couples without 

children are highly statistically significant at all levels of food insecurity and suggest a 5 

pp greater probability of being food secure. Similar to Tarasuk and Vogt (2009), I do not 

find single parenting to be a significant predicator of food insecurity even though single 

parenthood is associated with high rates of food insecurity. In fact, I find that single 

parenting is associated with a statistically significant lower probability of being 

moderately food insecure by about 1.5 pp compared to couples with children. 

 With respect to respondent characteristics, I find that respondents 70 years of age 

or older have a lower probability of food insecurity of about 6 pp. Specifically, the 

probability of being marginally or severely food insecure is almost 2 pp and that of being 

moderately food insecure about 3 pp lower compared to the age category 20 to 29 years. 

This result is highly statistically significant and robust across all model specifications. In 
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turn, the estimates for respondents in the age group 12-19 years suggest a higher 

likelihood of being food insecure compared to respondents 20-29 years of age. 

 The parameter estimate for belonging to a visible minority is statistically 

significant at the 10% significance level and suggests that respondents from a visible 

minority have a 1 pp greater probability of being food insecure compared to white 

respondents. When estimating an ordered logit model, the estimate becomes statistically 

insignificant. The sign of the coefficient estimate at the severe level of food insecurity is 

negative, but only statistically significant when estimating a probit model or a model that 

includes only remoteness. 

 I also find that being female is associated with a higher probability of being 

marginally food insecure of about 1 pp. This estimate is statistically significant at the 5% 

significance level and robust to alternative model specifications. The negative association 

of female sex and marginal food insecurity is in contrast to findings by Matheson and 

McIntyre (2013), who found that female respondents in married and cohabiting 

households were more likely than male respondents to report food insecurity. 

 With respect to the other health unit variables, only median household income at 

the severe level of food insecurity is statistically significant (at the 10% significance 

level), but has a marginal effect of essentially zero. The estimate is also sensitive to 

model specification. 

 
Alternative dependent variables 
 
When estimating the full model with a three-level instead of four-level dependent 

variable (table A.11), I find that the results generally agree with the previous estimates. 

Two points are worth noting: As I would expect, differences between the categories of 

food insecurity are more prominent. Specifically, grouping moderate and severe food 

insecure households together yields greater marginal effects for the more severe category 

of food insecurity. For example, the probability of being moderately/severely food 

insecure is almost 23 pp higher for the lowest compared to the highest income category. 

In contrast, the average marginal effect at marginal food insecurity is still only 6 pp. 

Second, with respect to remoteness, only the estimate at the food security category is 

statistically significant (at the 10% significance level). Grouping moderate and severe 
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food insecure households together yields a statistically insignificant estimate for 

remoteness in the more severe category.25 

 In an alternative approach, I use a count variable to study the association of 

household characteristics and severity of food insecurity in more detail. I provide the 

results for the zero-inflated Poisson regression and the zero-inflated negative binomial 

regression in tables A.12 and A.13, respectively. The estimation results for the two count 

models are essentially the same26. 

 Consistent with my prior findings, the results suggest that low-income is the most 

important risk factor of food insecurity. At the lowest compared to the highest income 

category the estimated average marginal effect on the number of affirmed questions is 

1.2. To put it differently, on average, households in the lowest income category affirm 1.2 

more questions in the HFSSM than households in the highest income category. The 

magnitude of the marginal effects decreases in stepwise fashion moving towards the 

highest income category of $80,000 or more. This finding speaks to the vulnerability of 

low-income households to experience more severe levels of food insecurity, as the 

number of affirmed questions measures the severity of food insecurity. 

 With respect to the cost of the NFB, the estimate suggests a statistically 

significant negative effect on the number of affirmed questions. However, the marginal 

effect is essentially zero. Notably, the average marginal effect for remoteness is positive, 

indicating a higher level of severity associated with each unit of remoteness, but the 

estimate is not statistically significant. Similarly, the coefficient estimates for being 

female is statistically insignificant, and belonging to a visible minority is statistically 

insignificant only at the 10% significance level. 

 Results for the other household variables are consistent with my prior findings. 

Renters have a higher average count of about 0.26 more affirmed questions compared to 

homeowners, i.e. renters are more severely food insecure. Compared to households that 
																																																								
25 I further explore the robustness of my results using a two-level dependent variable, estimating 
coefficients for a binary logit and a linear probability model, reported in table A.15 and A.16. 
Results are essentially the same with respect to statistical significance and magnitude with the 
exemption of the coefficient for receiving income from employment insurance, worker’s 
compensation or social assistance, which is higher in the linear probability model. 
26 Notably, employing a tobit model to account for the truncation of the count variable at 0 and 18 
yields coefficients of much higher magnitude. However, usually the tobit model uses a continuous 
rather than count variable and the results should interpreted with this caveat in mind. 
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receive their main source of income from employment, those that receive senior benefits 

are less severely food insecure with a marginal effect of -0.13. Households that receive 

their income mainly from employment insurance, worker’s compensation, or social 

assistance are more severely food insecure with a marginal effect of 0.32. With respect to 

the household type, both singles and couples without children are less severely food 

insecure compared to couples with children with an average marginal effect of -0.19 and  

-0.27, respectively. Finally, the estimates for respondents 70 years of age or older suggest 

that they are less severely food insecure compared to respondents 20-29 years, while 

those that are 12-19 years of age are more severely food insecure. 

 As I already anticipated in earlier chapters, the findings described above have 

several important implications for Canadian policy. In the next and final chapter, I 

conclude by discussing these implications and pointing out areas for future research. 

 

VII. CONCLUSION 

VII.1 Summary of results 
 
The measurement of food insecurity has recently seen a shift from the focus on caloric 

insufficiency towards experience-based indicators such as the Household Food Security 

Survey Module. The shift in focus led to two key developments: Because measurement 

now focuses on the lived experience, the definition of food insecurity is not limited to 

malnutrition or hunger, but also encompasses anxiety about sufficient or adequate food. 

Second, research recognizes that the experience of food insecurity differs among food 

insecure households. Rather than focusing solely on the prevalence of food insecurity, 

there is a need to explore the intensive margin of food insecurity, i.e. the degree of 

severity that households experience, ranging from anxiety to hunger. 

 To illuminate the relationship between household characteristics and the severity 

of food insecurity, I assessed the extent to which key economic and spatial factors differ 

at the marginal, moderate, and severe categories of food insecurity in Ontario. Even 

though Ontario is not the province with the highest rate of food insecurity27, it is a useful 

example, because it has the highest number of food insecure households (Tarasuk et al. 

																																																								
27 Nunavut has the highest prevalence of food insecurity with almost 47% (Tarasuk et al. 2016). 
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2016). In addition, the provincial government is currently in the process of developing a 

food security strategy, which emphasizes the importance of research on food insecurity in 

Ontario. 

 In my analysis, I find that households differ with respect to their vulnerability to 

experience food insecurity. Low household income is the most important characteristic 

associated with a higher probability of being more severely food insecure. This finding is 

highly statistically significant and robust to alternative model specifications. I also find 

some evidence that spatial remoteness might increase the risk of household food 

insecurity. However, caution is warranted, as the estimates for remoteness are sensitive to 

model specification. 

 

VII.2 Implications for policy 
 
Food insecurity in Canada is an issue that is presently at the forefront of various policy 

efforts. For example, in the report of the House of Commons Standing Committee on 

Agriculture and Agri-Food on a national food policy for Canada, the issue of food 

insecurity features prominently. The first three out of the 21 recommendations in the 

report emphasize the right to adequate nutrition, the adequate supply of more affordable 

food, and the issue of food insecurity in Indigenous communities (AGRI 2017). 

 As I demonstrated in my analysis, a key point with respect to food insecurity is 

the differentiation between the intensive and the extensive margin. A policy that aims at 

reducing food insecurity inherently addresses both aspects. However, the ability to target 

certain groups in an effort to reduce food insecurity might depend critically on the 

characteristics of households at the different levels of food insecurity. 

 
Intensive vs. extensive margin 
 
In the following paragraphs, I want to illustrate the importance of the intensive margin 

using examples from the two program areas community food programs and income 

supplementation. I do not address strategies that target employment status, however 

employment is certainly a key area of policy intervention to reduce food insecurity. Due 

to the link between low income and food insecurity, programs that create employment 

opportunities, increase full time employment, or yield higher salaries can result in both a 
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lower prevalence and lower severity of food insecurity. A clear example of the 

importance of employment is the study by Loopstra and Tarasuk (2013), in which the 

authors find that gaining full time employment is associated with a reduction in the 

severity of food insecurity. 

 In the context of programs that aim at reducing food insecurity, it is important to 

recognize barriers to program participation, particularly with respect to the intensive 

margin of food insecurity. For example, in a survey on the use of emergency food 

services in Guelph-Wellington by Dodd et al. (2013), participants reported stigma, lack of 

transportation, and eligibility requirements as barriers for using food banks and food 

pantries. Similarly, Loopstra and Tarasuk (2012) report issues related to access and 

information as barriers for food bank use among low-income households in Toronto. 

Importantly, with respect to the severity of food insecurity, Loopstra and Tarasuk (2012) 

found that more severely food insecure households were more likely to report barriers as 

a reason for not using food banks. 

 Second, in a study on community food interventions by Roncarolo et al. (2015), 

the authors found that participants in traditional interventions such as food banks or soup 

kitchens were more vulnerable with respect to food insecurity, low income, and lower 

education than participants in alternative interventions such as community gardens or 

collective kitchens. Roncarolo et al. (2015) attribute the differences in self-selection into 

traditional versus alternative community programs with different resource needs of 

participants. More severely food insecure individuals might experience a more urgent 

need for food and therefore self-select into programs that alleviate the lack of food in the 

short-term. Similarly, Kirkpatrick and Tarasuk (2009) found very low participation rates 

in community gardens and kitchens in their sample of low-income households in Toronto. 

In fact, the number of participants in community gardens and kitchens was so small that 

the authors were not able to link participation to household characteristics. Further, in a 

small study on the use of community kitchens, Engler-Stringer and Berenbaum (2007) 

argue that more severely food insecure individuals might not participate in collective 

kitchens, if participation requires a financial contribution.  

 The examples outlined above highlight the differences in the targeted population 

when considering the intensive margin of food insecurity. Specifically, the households 
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that are arguably most in need might not be reached through certain interventions. 

Consequently, one goal of policy could be to create an environment that fosters 

participation in programs aiming at reducing food insecurity. For example, Loopstra and 

Tarasuk (2012) suggest that food banks could conduct outreach activities to further 

advertise food bank services, and extend the hours of operation to allow for a more 

flexible access to food banks. Dodd et al. (2013) also note that the location of food banks 

is critical. Locating food banks in central areas that are accessible by public transport 

could alleviate barriers of transportation. With respect to community kitchens, Engler-

Stringer and Berenbaum (2007) suggest that subsidizing meals or offering cost-free meals 

could increase participation, particularly among the most severely food insecure, 

considering that even small financial contributions could be prohibitive for low-income 

households. 

 
Exogenous selection 
 
With respect to self-selection into programs, policy interventions ensuring that all 

households are selected in are particularly important from the standpoint of severity. One 

example for such an “exogenous” program is the Universal Child Care Benefit. The 

UCCB was a federally administered, taxable income supplement to all households with 

children under the age 6 from 2006 to 2016. As presented in chapter II.3, Ionescu-Ittu et 

al. (2015) found that the UCCB program was effective in reducing food insecurity rates 

among eligible households. Because every household with a child under 6 years of age 

was targeted, there was no self-selection into the program. Considering the intensive 

margin of food insecurity, Ionescu-Ittu et al. (2015) found that the program effect was 

particularly strong among low-income households. However, the study did not assess the 

effect at different levels of food insecurity per se. 

 A second example of the protective effect of income supplements is the study by 

McIntyre et al. (2016) on the effect of senior benefits on food insecurity. McIntyre et al. 

(2016) studied food insecurity rates among unattached low-income (<$20,000) 

individuals in the age range 55-75 years old. Beginning at age 65, Canadians are eligible 

to receive public pensions. McIntyre et al. (2016) found that individuals 65 years of age 

or older had significantly lower rates of food insecurity, and attribute this finding to the 
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protective effect of receiving senior benefits. Importantly, individuals in the lowest 

income category had a lower likelihood of being food insecure compared to individuals in 

age groups below 65 years. Again, even though the authors did not differentiate between 

different levels of food insecurity, this finding highlights the key role of targeting the 

most vulnerable households through income supplementation. 

 Another important area for policy intervention to reduce food insecurity is 

housing affordability. The findings of my analysis emphasize the vulnerability of renters 

to both food insecurity and, with respect to the intensive margin, to more severe levels of 

food insecurity. To illustrate the importance of housing affordability, consider the case of 

Guelph. In Guelph, the average rent for a two-bedroom apartment increased by about 

16% from 2010 to 2015. During the same time, the median household income increased 

by only 13.5%28. The different changes in income and rental cost might present a 

particular challenge for low-income households and thus for households that are 

especially vulnerable to food insecurity. 

 Essentially a form of income supplementation, social housing programs offer low-

income households the opportunity for more affordable housing. Specifically, the current 

rent-geared-to-income housing allows low-income households to pay only 30% of their 

monthly income on rent, while the government covers the remaining balance (Ontario 

Ministry of Municipal Affairs and Housing 2016). However, in most cases social housing 

is tied to specific housing units and the supply of social housing units is limited. For 

example, according to a report by the Ontario Non-Profit Housing Association (2016), 

the average wait time for social housing in 2015 was 4 years. Certainly, limited supply of 

housing units poses a barrier for improving food insecurity. 

 The proposed portable housing benefit represents an alternative housing program, 

which is not tied to specific housing units. The portable housing benefit is based on 

household income and, importantly, the average market rent at the place of residence 

(Ontario Ministry of Municipal Affairs and Housing 2016). Because the subsidy is not 

tied to specific units, it allows for two things: It gives households more flexibility with 

respect to their place of residence, and more importantly, with respect to food insecurity, 

																																																								
28 Own calculations with data from CMHC 2017 and the Canadian Census 2011, 2016. 
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it potentially captures a great number of low-income households that are currently not 

enrolled in social housing. 

 In summary, the findings of previous research outlined above highlight the need 

to focus on the intensive margin of food insecurity. While certain programs might address 

food insecurity, the extent to which they capture households at different levels of severity 

of food insecurity can vary significantly due to barriers to program use and self-selection 

into programs. Policies that universally select households, such as the UCCB, might be 

more likely to include households that are vulnerable to severe food insecurity. 

 In my discussion of various policy interventions, I touched upon areas for future 

research to create a better understanding of how households self-select into programs and 

what the program effect is with respect to the severity of food insecurity. Research on 

these questions is important to inform policy and subsequently address food insecurity 

effectively. In the next and final section, I want to point out areas for future research that 

are motivated specifically by my analysis.  

 

VII.3 Suggestions for future research 
 
My analysis has three main limitations that should be addressed by future research. First, 

I use an aggregate measure of remoteness instead of a localized measure. Future research 

should exploit available data on place of residence and household characteristics at 

smaller units of observation, specifically on the census subdivision-level. Using a 

localized measure of remoteness might provide a more accurate picture of the role of 

remoteness for food insecurity. Secondly, it is equally important to use a localized 

measure of the price of food rather than the cost of the Nutritious Food Basket at the 

health unit level. The use of a localized food price measure would allow capturing price 

differences within health units more accurately, which would in turn enhance the quality 

of the analysis. Third, the current sample frame of the Canadian Community Health 

Survey does not include people living on Indigenous reserves. In light of research that 

suggests high rates of food insecurity on Indigenous reserves, future research should 

focus on a broader empirical assessment of food insecurity and its determinants in 

Indigenous communities, particularly because many Indigenous communities are located 

in very remote areas. 
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 While my thesis is an attempt to assess the role of spatial remoteness for food 

insecurity, the spatial variation of food insecurity in Canada is presently understudied. In 

light of alarmingly high rates of food insecurity in northern communities, more research 

on the spatial variation and the influence of place of residence on food insecurity is 

needed. A thorough assessment of the drivers of food insecurity in remote communities 

can help to gain understanding of the specific needs of households in isolated 

communities. In this context, a key question is whether place of residence uniquely 

influences the experience of food insecurity when accounting for the price of food. The 

role of food prices is particular important in light of current policy efforts such as the 

Nutrition North Canada program. 
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FIGURE A.1: Household Food Security Survey Module 
 
The following questions are about the food situation for your household in the past 12 months. 
 
Q1. Which of the following statements best describes the food eaten in your household in the past 12 
months, that is since [current month] of last year?* 
 1. You and other household members always had enough of the kinds of foods you wanted to eat. 
 2. You and other household members had enough to eat, but not always the kinds of food you wanted. 
 3. Sometimes you and other household members did not have enough to eat. 
 4. Often you and other household members didn't have enough to eat. 
    Don't know / refuse to answer (Go to end of module) 
 
*Question Q1 is not used directly in determining household food security status. 

Now I'm going to read you several statements that may be used to describe the food situation for a 
household. Please tell me if the statement was often true, sometimes true, or never true for you and other 
household members in the past 12 months. 
 
Q2. The first statement is: you and other household members worried that food would run out before 
you got money to buy more. Was that often true, sometimes true, or never true in the past 12 
months? 
    1. Often true 
    2. Sometimes true 
    3. Never true 
    Don't know / refuse to answer 

Q3. The food that you and other household members bought just didn't last, and there wasn't any 
money to get more. Was that often true, sometimes true, or never true in the past 12 months? 
 1. Often true 
 2.Sometimes true 
 3. Never true 
    Don't know / refuse to answer 

Q4. You and other household members couldn't afford to eat balanced meals. In the past 12 months 
was that often true, sometimes true, or never true? 
 1. Often true 
 2. Sometimes true 
 3. Never true 
    Don't know / refuse to answer 
 
IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK Q5 AND Q6; OTHERWISE, SKIP TO FIRST LEVEL SCREEN 
Now I'm going to read a few statements that may describe the food situation for households with children. 
 
Q5. You or other adults in your household relied on only a few kinds of low-cost food to feed the 
child(ren) because you were running out of money to buy food. Was that often true, sometimes true, 
or never true in the past 12 months? 
 1. Often true 
 2. Sometimes true 
 3. Never true 
    Don't know / refuse to answer 

Q6. You or other adults in your household couldn't feed the child(ren) a balanced meal, because you 
couldn't afford it. Was that often true, sometimes true, or never true in the past 12 months? 
 1. Often true 
 2. Sometimes true 
 3. Never true 
    Don’t know / refuse to answer 
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FIRST LEVEL SCREEN (screener for Stage 2): 
If AFFIRMATIVE RESPONSE to ANY ONE of Q2-Q6 (i.e., “often true” or “sometimes true”) OR 
response [3] or [4] to Q1, then continue to STAGE 2; otherwise, skip to end. 
 
STAGE 2: Questions 7-11 – ask households passing the First Level Screen 
IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK Q7; OTHERWISE SKIP TO Q8 
 
Q7. The child(ren) were not eating enough because you and other adult members of the household 
just couldn’t afford enough food. Was that often, sometimes or never true in the past 12 months? 
 1. Often true 
 2. Sometimes true 
 3. Never true 
    Don't know / refuse to answer 
 
The following few questions are about the food situation in the past 12 months for you or any other adults 
in your household. 
 
Q8. In the past 12 months, since last [current month] 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? 
 1. Yes 
 2. No (Go to Q9) 
    Don't know / refuse to answer 

Q8b. How often did this happen? 
 1. Almost every month 
 2. Some months but not every month 
 3. Only 1 or 2 months 
    Don't know / refuse to answer 

Q9. In the past 12 months, did you (personally) ever eat less than you felt you should because there 
wasn't enough money to buy food? 
 1. Yes 
 2. No 
    Don’t know / refuse to answer 

Q10. In the past 12 months, were you (personally) ever hungry but didn’t eat because you couldn’t 
afford enough food? 
 1. Yes 
 2. No 
    Don't know / refuse to answer 

Q11. In the past 12 months, did you (personally) lose weight because you didn't have enough money 
for food? 
 1. Yes 
 2. No 
    Don't know / refuse to answer 
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SECOND LEVEL SCREEN (screener for Stage 3): 
If AFFIRMATIVE RESPONSE to ANY ONE of Q7-Q11, then continue to STAGE 3; otherwise, skip to 
end. 
STAGE 3: Questions 12-16 - ask households passing the Second Level Screen 
 
Q12. In the past 12 months, did you or other adults in your household ever not eat for a whole day 
because there wasn't enough money for food? 
 1. Yes 
 2. No (IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK Q13; OTHERWISE SKIP TO END) 
 Don’t know / refuse to answer 

Q12b. How often did this happen? 
 1. Almost every month 
 2. Some months but not every month 
 3. Only 1 or 2 months 
 Don't know / refuse to answer 
 
IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK Q13-16; OTHERWISE SKIP TO END 
Now, a few questions on the food experiences for children in your household. 
 
Q13. In the past 12 months, did you or other adults in your household ever cut the size of any of the 
children's meals because there wasn't enough money for food? 
 1. Yes 
 2. No 
 Don’t know / refuse to answer 

Q14. In the past 12 months, did any of the children ever skip meals because there wasn’t enough 
money for food? 
 1. Yes 
 2. No 
 Don’t know / refuse to answer 

Q14b. How often did this happen? 
 1. Almost every month 
 2. Some months but not every month 
 3. Only 1 or 2 months 
 Don’t know / refuse to answer 

Q15. In the past 12 months, were any of the children ever hungry but you just couldn’t afford more 
food? 
 1. Yes 
 2. No 
 Don’t know / refuse to answer 

Q16. In the past 12 months, did any of the children ever not eat for a whole day because there wasn’t 
enough money for food? 
 1. Yes 
 2. No 
 Don't know / refuse to answer 
 
 Source: Tarasuk et al. (2016). 
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FIGURE A.2: Ranked severity of questions in food security scale 
 

 

 
 Source: Hamilton et al. (1997). 
 Notes: Relative severity of questions from least severe (0.9) to most severe (9.2).  
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TABLE A.1: Derived variables 

Living arrangement of selected respondent (CCHS)  Household type (Derived) 

Unattached individual living alone  Single 

Unattached individual living with others  Other 

Living with spouse/partner  Couple alone 

Parent living with spouse/partner, children  Couple with children 

Single parent living with children  Single parent 

Child living with one parent w/wo siblings  Single parent 

Child living with two parents w/wo siblings  Couple with children 

Other  Other 
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TABLE A.2: Multinomial logit results, base model base probabilities 

 Base probabilities 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately 
Insecure 

Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income   

No or less 20,000 0.6572*** 
(0.0119) 

0.0603*** 
(0.0059) 

0.1538*** 
(0.0091) 

0.1287*** 
(0.0085) 

20,000 to 39,999 0.8412*** 
(0.0064) 

0.0440*** 
(0.0036) 

0.0776*** 
(0.0047) 

0.0373*** 
(0.0033) 

40,000 to 59,999 0.9172*** 
(0.0048) 

0.0320*** 
(0.0031) 

0.0399*** 
(0.0034) 

0.0108*** 
(0.0018) 

60,000 to 79,999 0.9389*** 
(0.0046) 

0.0248*** 
(0.0029) 

0.0308*** 
(0.0033) 

0.0056*** 
(0.0014) 

80,000 or more 0.9712*** 
(0.0019) 

0.0137*** 
(0.0014) 

0.0117*** 
(0.0013) 

0.0034*** 
(0.0007) 

Notes: Asterisks (*,**,***) indicate that the coefficient is significantly different from zero at the 10%, 5%, 
and 1% levels, respectively. Standard errors in parentheses. Pseudo R2=0.1041. Observations=17,773. 
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TABLE A.3: Multinomial logit results, full model base probabilities 

 Base probabilities 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately 
Insecure 

Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	 	
Total household income   

No or less 20,000 0.6925*** 
(0.0158) 

0.0707*** 
(0.0089) 

0.1642*** 
(0.0134) 

0.0726*** 
(0.0085) 

20,000 to 39,999 0.8204*** 
(0.0081) 

0.0530*** 
(0.0048) 

0.0907*** 
(0.0063) 

0.0359*** 
(0.0036) 

40,000 to 59,999 0.9077*** 
(0.0054) 

0.0352*** 
(0.0035) 

0.0446*** 
(0.0039) 

0.0125*** 
(0.0021) 

60,000 to 79,999 0.9356*** 
(0.0047) 

0.0253*** 
(0.0030) 

0.0322*** 
(0.0034) 

0.0069*** 
(0.0018) 

80,000 or more 0.9729*** 
(0.0019) 

0.0122*** 
(0.0013) 

0.0107*** 
(0.0012) 

0.0041*** 
(0.0009) 

HOUSEHOLD	VARIABLES	 	 	 	 	
Home ownership     

Owned 0.9252*** 
(0.0025) 

0.0259*** 
(0.0015) 

0.0343*** 
(0.0018) 

0.0146*** 
(0.0013) 

Rented 0.8655*** 
(0.0049) 

0.0367*** 
(0.0030) 

0.0657*** 
(0.0036) 

0.0321*** 
(0.0022) 

Main source of income      

Employment 0.8998*** 
(0.0033) 

0.0321*** 
(0.0021) 

0.0484*** 
(0.0025) 

0.0197*** 
(0.0017) 

EI/Workers compensation 0.8569*** 
(0.0100) 

0.0382*** 
(0.0064) 

0.0583*** 
(0.0060) 

0.0466*** 
(0.0047) 

Senior benefits 0.9282*** 
(0.0039) 

0.0224*** 
(0.0025) 

0.0367*** 
(0.0030) 

0.0127*** 
(0.0017) 

Other 0.9174*** 
(0.0075) 

0.0192*** 
(0.0044) 

0.0360*** 
(0.0052) 

0.0274*** 
(0.0041) 

Household type      

Couple with children 0.8776*** 
(0.0059) 

0.0342*** 
(0.0034) 

0.0663*** 
(0.0049) 

0.0219*** 
(0.0031) 

Single 0.9193*** 
(0.0033) 

0.0241*** 
(0.0022) 

0.0326*** 
(0.0021) 

0.0240*** 
(0.0018) 

Single Parent 0.8868*** 
(0.0070) 

0.0345*** 
(0.0045) 

0.0510*** 
(0.0049) 

0.0277*** 
(0.0032) 

Couple alone 0.9285*** 
(0.0040) 

0.0225*** 
(0.0025) 

0.0373*** 
(0.0033) 

0.0117*** 
(0.0020) 

Other 0.8621*** 
(0.0099) 

0.0410*** 
(0.0057) 

0.0709*** 
(0.0075) 

0.0259*** 
(0.0046) 

RESPONDENT	VARIABLES	 	 	 	 	

Sex      

Male 0.9039*** 
(0.0032) 

0.0321*** 
(0.0020) 

0.0425*** 
(0.0023) 

0.0215*** 
(0.0016) 

Female 0.9056*** 
(0.0026) 

0.0258*** 
(0.0016) 

0.0457*** 
(0.0020) 

0.0230*** 
(0.0013) 

Racial origin      

White 0.9068*** 
(0.0023) 

0.0268*** 
(0.0014) 

0.0431*** 
(0.0017) 

0.0233*** 
(0.0012) 
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Visible minority 0.8967*** 
(0.0052) 

0.0349*** 
(0.0035) 

0.0490*** 
(0.0036) 

0.0194*** 
(0.0023) 

Education      

Less than secondary 0.9042*** 
(0.0061) 

0.0267*** 
(0.0037) 

0.0498*** 
(0.0046) 

0.0192*** 
(0.0024) 

Secondary graduation 0.9068*** 
(0.0047) 

0.0266*** 
(0.0029) 

0.0449*** 
(0.0035) 

0.0216*** 
(0.0022) 

Some post-secondary 0.9010*** 
(0.0112) 

0.0309*** 
(0.0069) 

0.0450*** 
(0.0078) 

0.0231*** 
(0.0049) 

Post-secondary grad 0.9043*** 
(0.0025) 

0.0290*** 
(0.0016) 

0.0430*** 
(0.0019) 

0.0237*** 
(0.0015) 

Age      

12-19 0.8553*** 
(0.0086) 

0.0412*** 
(0.0051) 

0.0690*** 
(0.0066) 

0.0345*** 
(0.0050) 

20-29 0.8977*** 
(0.0066) 

0.0354*** 
(0.0042) 

0.0454*** 
(0.0046) 

0.0215*** 
(0.0031) 

30-69 0.8965*** 
(0.0029) 

0.0273*** 
(0.0017) 

0.0499*** 
(0.0022) 

0.0263*** 
(0.0015) 

70 and older 0.9568*** 
(0.0039) 

0.0196*** 
(0.0029) 

0.0179*** 
(0.0025) 

0.0057*** 
(0.0015) 

Notes: Asterisks (*,**,***) indicate that the coefficient is significantly different from zero at the 10%, 5%, 
and 1% levels, respectively. Standard errors in parentheses. Pseudo R2=0.1865. Observations=17,773. 
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TABLE A.4: Ordered logit results 

 Average marginal effects 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately 
Insecure 

Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 -0.2928*** 0.0724*** 0.1402*** 0.0802*** 
20,000 to 39,999 -0.1521*** 0.0449*** 0.0730*** 0.0342*** 
40,000 to 59,999 -0.0640*** 0.0209*** 0.0304*** 0.0127*** 
60,000 to 79,999 -0.0377*** 0.0127*** 0.0178*** 0.0072*** 
Cost of Nutritious Food Basket 0.0006** -0.0002** -0.0003** -0.0002** 
HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness -0.0711* 0.0175* 0.0328* 0.0208* 
Housing affordability -0.0000 0.0000 0.0000 0.0000 
Median household income 0.0000 -0.0000 -0.0000 -0.0000 
HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     

Rented -0.0621*** 0.0161*** 0.0292*** 0.0168*** 
Main source of income (Employment)     
EI/Workers compensation -0.0656*** 0.0152*** 0.0305*** 0.0199*** 
Senior benefits 0.0288*** -0.0076*** -0.0137*** -0.0074*** 
Other 0.0083 -0.0021 -0.0040 -0.0022 
Household type (Couple with children)     
Single 0.0395*** -0.0097*** -0.0182*** -0.0116*** 
Single Parent 0.0079 -0.0019 -0.0036 -0.0024 
Couple alone 0.0507*** -0.0126*** -0.0234*** -0.0147*** 
Other -0.0122 0.0028 0.0055 0.0039 
RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     
Female 0.0016 -0.0004 -0.0008 -0.0005 
Racial origin (White)     
Visible minority -0.0082 0.0020 0.0038 0.0024 
Education (Secondary graduation)     
Less than secondary -0.0021 0.0005 0.0010 0.0006 
Some post-secondary -0.0056 0.0014 0.0026 0.0017 
Post-secondary grad -0.0032 0.0008 0.0015 0.0009 
Age (20-29)     
12-19 -0.0431*** 0.0102*** 0.0199*** 0.0130*** 
30-69 -0.0053 0.0013 0.0025 0.0015 
70 and older 0.0581*** -0.0159*** -0.0274*** -0.0148*** 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Pseudo R2=0.1760. Observations=17,773. 
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TABLE A.5: Multinomial probit results 

 Average marginal effects 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately 
Insecure 

Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 -0.2846*** 0.0585*** 0.1542*** 0.0718*** 
20,000 to 39,999 -0.1532*** 0.0411*** 0.0815*** 0.0307*** 
40,000 to 59,999 -0.0662*** 0.0235*** 0.0341*** 0.0086*** 
60,000 to 79,999 -0.0377*** 0.0133*** 0.0214*** 0.0030 
Cost of Nutritious Food Basket 0.0006** 0.0000 -0.0004** -0.0001 
HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness -0.0618 0.0204 0.0457 -0.0043 
Housing affordability -0.0000 0.0000 0.0005 -0.0005 
Median household income 0.0000 -0.0000 0.0000 -0.0000 
HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     
Rented -0.0611*** 0.0115*** 0.0321*** 0.0175*** 
Main source of income (Employment)     
EI/Workers compensation -0.0554*** 0.0089 0.0124 0.0341*** 
Senior benefits 0.0315*** -0.0106*** -0.0129*** -0.0081*** 
Other 0.0178** -0.0125** -0.0132** 0.0079 
Household type (Couple with children)     

Single 0.0426*** -0.0107** -0.0340*** 0.0021 
Single Parent 0.0069 0.0008 -0.0137** 0.0061 
Couple alone 0.0494*** -0.0113*** -0.0284*** -0.0096*** 
Other -0.0213* 0.0071 0.0077 0.0065 
RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     
Female 0.0034 -0.0066** 0.0027 0.0006 
Racial origin (White)     
Visible minority -0.0112* 0.0085** 0.0071* -0.0044* 
Education (Secondary graduation)     
Less than secondary -0.0015 -0.0000 0.0041 -0.0026 
Some post-secondary -0.0076 0.0050 0.0010 0.0016 
Post-secondary grad -0.0017 0.0026 -0.0024 0.0015 
Age (20-29)     
12-19 -0.0378*** 0.0059 0.0218*** 0.0101** 
30-69 -0.0001 -0.0080* 0.0039 0.0042 
70 and older 0.0578*** -0.0152*** -0.0274*** -0.0152*** 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Observations=17,773. 
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TABLE A.6: Multinomial logit results, remoteness only 

 Average marginal effects 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately 
Insecure 

Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 -0.2816*** 0.0587*** 0.1535*** 0.0694*** 
20,000 to 39,999 -0.1533*** 0.0409*** 0.0800*** 0.0323*** 
40,000 to 59,999 -0.0656*** 0.0231*** 0.0339*** 0.0086*** 
60,000 to 79,999 -0.0375*** 0.0132*** 0.0215*** 0.0028 
Cost of Nutritious Food Basket 0.0006** 0.0000 -0.0004** -0.002 
HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness -0.0756*** 0.0220* 0.0293* 0.0243** 
HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     

Rented -0.0602*** 0.0109*** 0.0318*** 0.0175*** 
Main source of income (Employment)     
EI/Workers compensation -0.0430*** 0.0061 0.0098 0.0271*** 
Senior benefits 0.0283*** -0.0098*** -0.0117*** -0.0068*** 
Other 0.0179** -0.0129*** -0.0125** 0.0076* 
Household type (Couple with children)     
Single 0.0418*** -0.0101** -0.0335*** 0.0019 
Single Parent 0.0092 0.0003 -0.0151** 0.0057 
Couple alone 0.0509*** -0.0116*** -0.0290*** -0.0103*** 
Other -0.0154 0.0068 0.0049 0.0037 
RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     
Female 0.0017 -0.0063** 0.0032 0.0015 
Racial origin (White)     
Visible minority -0.0099* 0.0080** 0.0069* -0.0051** 
Education (Secondary graduation)     
Less than secondary -0.0027 0.0001 0.0049 -0.0024 
Some post-secondary -0.0058 0.0043 0.0003 0.0012 
Post-secondary grad -0.0025 0.0024 -0.0018 0.0019 
Age (20-29)     
12-19 -0.0425*** 0.0058 0.0237*** 0.0131** 
30-69 -0.0013 -0.0081* 0.0046 0.0048 
70 and older 0.0591*** -0.0159*** -0.0274*** -0.0159*** 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Pseudo R2=0.1862. Observations=17,773. 
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TABLE A.7: Multinomial logit results, including unemployment rate 
 Average marginal effects 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately 
Insecure 

Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 -0.2803*** 0.0586*** 0.1532*** 0.0686*** 
20,000 to 39,999 -0.1526*** 0.0408*** 0.0799*** 0.0318*** 
40,000 to 59,999 -0.0652*** 0.0230*** 0.0338*** 0.0084*** 
60,000 to 79,999 -0.0374*** 0.0131*** 0.0215*** 0.0027 
Cost of Nutritious Food Basket 0.0005 0.0000 -0.0003 -0.0002 

HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness -0.0535 0.0218 0.0120 0.0197 
Housing affordability 0.0003 0.0000 -0.0002 -0.0001 
Median household income 0.0000 -0.0000 0.0000 -0.0000* 
Unemployment rate -0.0012 -0.0000 0.0030 -0.0018 

HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     
Rented -0.0599*** 0.0108*** 0.0316*** 0.0174*** 

Main source of income (Employment)     
EI/Workers compensation -0.0429*** 0.0061 0.0099 0.0269*** 
Senior benefits 0.0285*** -0.0098*** -0.0118*** -0.0069*** 
Other 0.0176** -0.0129*** -0.0125** 0.0078* 

Household type (Couple with children)     
Single 0.0417*** -0.0101** -0.0336*** 0.0020 
Single Parent 0.0092 0.0003 -0.0153** 0.0058 
Couple alone 0.0509*** -0.0117*** -0.0289*** -0.0103*** 
Other -0.0155 0.0068 0.0046 0.0041 
RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     
Female 0.0017 -0.0063** 0.0033 0.0014 

Racial origin (White)     
Visible minority -0.0101* 0.0081** 0.0060 -0.0039 

Education (Secondary graduation)     
Less than secondary -0.0026 0.0001 0.0049 -0.0024 
Some post-secondary -0.0058 0.0043 -0.0000 0.0016 
Post-secondary grad -0.0025 0.0024 -0.0020 0.0021 

Age (20-29)     
12-19 -0.0424*** 0.0058 0.0236*** 0.0130** 
30-69 -0.0012 -0.0082* 0.0045 0.0049 
70 and older 0.0591*** -0.0159*** -0.0275*** -0.0158*** 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Pseudo R2=0.1867. Observations=17,773. 
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TABLE A.8: Multinomial logit results, remoteness categorical  

 Average marginal effects 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately 
Insecure 

Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 -0.2789*** 0.0581*** 0.1544*** 0.0664*** 
20,000 to 39,999 -0.1528*** 0.0407*** 0.0803*** 0.0318*** 
40,000 to 59,999 -0.0652*** 0.0230*** 0.0340*** 0.0083*** 
60,000 to 79,999 -0.0373*** 0.0131*** 0.0215*** 0.0028 
Cost of Nutritious Food Basket 0.0007** -0.0001 -0.0007*** -0.0000 
HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness (<0.1)     
0.1 to <0.2 -0.0127** 0.0068* 0.0018 0.0041 
0.2 to < 0.3 -0.0321*** 0.0109* 0.0099 0.0113** 
0.3 to <0.4 -0.0081 0.0047 0.0078 -0.0044 
>0.4 -0.0551** 0.0209 0.0400* -0.0058 

Housing affordability 0.0001 0.0001 0.0003 -0.0005 
Median household income 0.0000 0.0000 -0.0000 -0.0000 
HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     
Rented -0.0604*** 0.0110*** 0.0312*** 0.0182*** 

Main source of income (Employment)     
EI/Workers compensation -0.0429*** 0.0062 0.0099 0.0268*** 
Senior benefits 0.0287*** -0.0099*** -0.0118*** -0.0071*** 
Other 0.0175** -0.0129*** -0.0126** 0.0080* 
Household type (Couple with children)     
Single 0.0416*** -0.0101** -0.0336*** 0.0021 
Single Parent 0.0091 0.0003 -0.0153** 0.0059 
Couple alone 0.0510*** -0.0117*** -0.0291*** -0.0102*** 
Other -0.0158 0.0069 0.0048 0.0042 
RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     
Female 0.0016 -0.0062** 0.0033 0.0014 

Racial origin (White)     
Visible minority -0.0108* 0.0086** 0.0055 -0.0032 

Education (Secondary graduation)     
Less than secondary -0.0031 0.0003 0.0047 -0.0019 
Some post-secondary -0.0072 0.0047 0.0001 0.0024 
Post-secondary grad -0.0032 0.0026 -0.0018 0.0024 
Age (20-29)     
12-19 -0.0422*** 0.0057 0.0236*** 0.0128** 
30-69 -0.0010 -0.0083* 0.0044 0.0048 
70 and older 0.0589*** -0.0158*** -0.0275*** -0.0157*** 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Pseudo R2=0.1883. Observations=17,773.  
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TABLE A.9: Multinomial logit results, rurality  

 Average marginal effects 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately 
Insecure 

Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 -0.2786*** 0.0581*** 0.1529*** 0.0676*** 
20,000 to 39,999 -0.1515*** 0.0405*** 0.0794*** 0.0316*** 
40,000 to 59,999 -0.0648*** 0.0229*** 0.0336*** 0.0083*** 
60,000 to 79,999 -0.0371*** 0.0130*** 0.0213*** 0.0027 
Cost of Nutritious Food Basket 0.0002 0.0001 -0.0002 -0.0001 
HEALTH	UNIT	VARIABLES	 	 	 	 	

Rurality -0.0003** 0.0001 0.0001 0.0002** 
Housing affordability -0.0008 0.0002 0.0003 0.0003 
Median household income 0.0000** -0.0000 -0.0000 -0.0000** 
HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     
Rented -0.0609*** 0.0112*** 0.0318*** 0.0179*** 
Main source of income (Employment)     
EI/Workers compensation -0.0429*** 0.0061 0.0100 0.0269*** 
Senior benefits 0.0282*** -0.0097*** -0.0115*** -0.0070*** 
Other 0.0173** -0.0129*** -0.0124** 0.0080* 
Household type (Couple with children)     

Single 0.0408*** -0.0100** -0.0331*** 0.0022 
Single Parent 0.0087 0.0004 -0.0148** 0.0057 
Couple alone 0.0504*** -0.0116*** -0.0286*** -0.0102*** 
Other -0.0156 0.0069 0.0051 0.0036 
RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     
Female 0.0018 -0.0063** 0.0031 0.0014 
Racial origin (White)     
Visible minority -0.0135** 0.0092** 0.0075* -0.0032 
Education (Secondary graduation)     
Less than secondary -0.0029 0.0002 0.0049 -0.0022 
Some post-secondary -0.0072 0.0046 0.0005 0.0021 
Post-secondary grad -0.0031 0.0026 -0.0018 0.0023 
Age (20-29)     
12-19 -0.0419*** 0.0057 0.0234*** 0.0128** 
30-69 -0.0011 -0.0082* 0.0045 0.0048 
70 and older 0.0594*** -0.0160*** -0.0276*** -0.0158*** 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Pseudo R2=0.1868. Observations=17,773.  
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TABLE A.10: Multinomial logit results, marginal effects at the means 

 Marginal effects at the means 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately 
Insecure 

Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 -0.2471*** 0.0596*** 0.1377*** 0.0498*** 
20,000 to 39,999 -0.1232*** 0.0381*** 0.0648*** 0.0204*** 
40,000 to 59,999 -0.0501*** 0.0200*** 0.0253*** 0.0049*** 
60,000 to 79,999 -0.0283*** 0.0111*** 0.0156*** 0.0016 
Cost of Nutritious Food Basket 0.0004* -0.0000 -0.0003** -0.0001 
HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness -0.0518* 0.0196 0.0318* 0.0004 
Housing affordability -0.0001 0.0000 0.0003 -0.0002 
Median household income 0.0000 -0.0000 -0.0000 -0.0000* 
HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     

Rented -0.0439*** 0.0113*** 0.0240*** 0.0087*** 
Main source of income (Employment)     
EI/Workers compensation -0.0298*** 0.0074 0.0098** 0.0127*** 
Senior benefits 0.0194*** -0.0086*** -0.0079*** -0.0029*** 
Other 0.0154*** -0.0105*** -0.0073** 0.0024 
Household type (Couple with children)     
Single 0.0315*** -0.0099*** -0.0211*** -0.0005 
Single Parent 0.0075 -0.0001 -0.0092** -0.0019 
Couple alone 0.0359*** -0.0116*** -0.0196*** -0.0047*** 
Other -0.0129 0.0066 0.0043 0.0020 
RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     
Female 0.0026 -0.0049** -0.0018 0.0005 
Racial origin (White)     
Visible minority -0.0092** 0.0067** 0.0035 -0.0010 
Education (Secondary graduation)     
Less than secondary -0.0023 0.0002 0.0027 -0.0006 
Some post-secondary -0.0045 0.0035 0.0004 0.0005 
Post-secondary grad -0.0018 0.0020 -0.0009 0.0006 
Age (20-29)     
12-19 -0.0318*** 0.0073 0.0183*** 0.0063*** 
30-69 0.0014 -0.0063 0.0031 0.0018 
70 and older 0.0374*** -0.0146*** -0.0173*** -0.0055*** 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Pseudo R2=0.1865. Observations=17,773. 
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TABLE A.11: Multinomial regression results, three-level food insecurity variable 

 Average marginal effects 

Variable Food 
Secure 

Marginally 
Insecure 

Moderately/Severely 
Insecure 

KEY	ECONOMIC	VARIABLES	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 -0.2841*** 0.0581*** 0.2260*** 
20,000 to 39,999 -0.1527*** 0.0409*** 0.1118*** 
40,000 to 59,999 -0.0654*** 0.0230*** 0.0424*** 
60,000 to 79,999 -0.0379*** 0.0131*** 0.0248*** 
Cost of Nutritious Food Basket 0.0006** 0.0000 -0.0006** 
HEALTH	UNIT	VARIABLES	 	 	 	

Remoteness -0.0710* 0.0214 0.0496 
Housing affordability -0.0001 0.0000 0.0001 
Median household income 0.0000 -0.0000 -0.0000 
HOUSEHOLD	VARIABLES	 	 	 	

Home ownership (Owned)    

Rented -0.0598*** 0.0108*** 0.0490*** 
Main source of income (Employment)    
EI/Workers compensation -0.0478*** 0.0058 0.0420*** 
Senior benefits 0.0288*** -0.0097*** -0.0192*** 
Other 0.0164* -0.0129*** -0.0035 
Household type (Couple with children)    
Single 0.0416*** -0.0101** -0.0315*** 
Single Parent 0.0094 0.0004 -0.0097 
Couple alone 0.0505*** -0.0117*** -0.0388*** 
Other -0.0148 0.0069 0.0079 
RESPONDENT	VARIABLES	 	 	 	

Sex (Male)    
Female 0.0018 -0.0063** 0.0045 
Racial origin (White)    
Visible minority -0.0102* 0.0081** 0.0021 
Education (Secondary graduation)    
Less than secondary -0.0019 0.0002 0.0017 
Some post-secondary -0.0059 0.0043 0.0016 
Post-secondary grad -0.0026 0.0024 0.0002 
Age (20-29)    
12-19 -0.0425*** 0.0058 0.0367*** 
30-69 -0.0013 -0.0082* 0.0095 
70 and older 0.0589*** -0.0159*** -0.0430*** 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Pseudo R2=0.1971. Observations=17,773  
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TABLE A.12: Zero-inflated Poisson regression results 

Variable Average 
marginal effect 

Std. error 
(robust)    z P>|z| 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 1.20*** 0.090 13.33 0.000 
20,000 to 39,999 0.61*** 0.041 14.88 0.000 
40,000 to 59,999 0.21*** 0.024 8.96 0.000 
60,000 to 79,999 0.11*** 0.020 5.41 0.000 
Cost of Nutritious Food Basket -0.00** 0.001 -2.24 0.025 
HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness 0.23 0.182 1.25 0.210 
Housing affordability -0.00 0.004 -0.48 0.632 
Median household income -0.00* 0.000 -1.81 0.071 
HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     

Rented 0.26*** 0.027 9.53 0.000 
Main source of income (Employment)     
EI/Workers compensation 0.33*** 0.054 5.97 0.000 
Senior benefits -0.12*** 0.025 -4.75 0.000 
Other 0.01 0.043 0.32 0.747 
Household type (Couple with children)     
Single -0.19*** 0.038 -4.99 0.000 
Single Parent 0.00 0.045 0.00 0.998 
Couple alone -0.27*** 0.035 -7.71 0.000 
Other 0.04 0.056 0.67 0.504 
RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     
Female 0.02 0.019 0.92 0.358 
Racial origin (White)     
Visible minority 0.01 0.026 0.41 0.684 
Education (Secondary graduation)     
Less than secondary -0.02 0.033 -0.60 0.548 
Some post-secondary 0.03 0.055 0.46 0.646 
Post-secondary grad 0.00 0.026 0.17 0.867 
Age (20-29)     
12-19 0.22*** 0.046 4.84 0.000 
30-69 0.07** 0.031 2.22 0.027 
70 and older -0.22*** 0.033 -6.59 0.000 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Observations=17,773. 
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TABLE A.13: Zero-inflated negative binomial regression results 

Variable Average 
marginal effect 

Std. error  
(robust)      z P>|z| 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 1.21*** 0.092 13.09 0.000 
20,000 to 39,999 0.61*** 0.041 14.87 0.000 
40,000 to 59,999 0.21*** 0.024 9.03 0.000 
60,000 to 79,999 0.11*** 0.020 5.43 0.000 
Cost of Nutritious Food Basket -0.00** 0.001 -2.27 0.023 
HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness 0.23 0.184 1.25 0.213 
Housing affordability -0.00 0.004 -0.29 0.776 
Median household income -0.00 0.000 -1.64 0.101 
HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     

Rented 0.26*** 0.027 9.65 0.000 
Main source of income (Employment)     
EI/Workers compensation 0.32*** 0.056 5.78 0.000 
Senior benefits -0.13*** 0.025 -5.07 0.000 
Other 0.01 0.043 0.12 0.905 
Household type (Couple with children)     
Single -0.19*** 0.038 -4.86 0.000 
Single Parent -0.00 0.046 -0.02 0.984 
Couple alone -0.27*** 0.036 -7.52 0.000 
Other 0.05 0.057 0.88 0.380 
RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     
Female 0.02 0.020 0.91 0.365 
Racial origin (White)     
Visible minority 0.00 0.026 0.15 0.878 
Education (Secondary graduation)     
Less than secondary -0.02 0.034 -0.70 0.485 
Some post-secondary 0.02 0.055 0.35 0.727 
Post-secondary grad -0.00 0.027 -0.14 0.889 
Age (20-29)     
12-19 0.21*** 0.046 4.61 0.000 
30-69 0.07** 0.031 2.24 0.025 
70 and older -0.22*** 0.033 -6.42 0.000 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Observations=17,773.  
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TABLE A.14: Binary logit results, including interaction effects 

Variable Coefficient Std. error 
(robust)    z P>|z| 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 2.986*** 0.135 22.17 0.000 
20,000 to 39,999 2.119*** 0.116 18.32 0.000 
40,000 to 59,999 1.321*** 0.117 11.29 0.000 
60,000 to 79,999 0.961*** 0.126 7.65 0.000 
Cost of Nutritious Food Basket (Low cost of NFB)     
High cost of NFB -0.206 0.171 -1.20 0.229 
No or less 20,000*High cost of NFB -0.015 0.218 -0.07 0.945 
20,000 to 39,999* High cost of NFB 0.160 0.208 0.77 0.442 
40,000 to 59,999* High cost of NFB 0.050 0.234 0.21 0.831 
60,000 to 79,000* High cost of NFB -0.124 0.259 -0.48 0.631 
HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness  0.822 0.501 1.64 0.101 
Housing affordability -0.001 0.011 -0.12 0.907 
Median household income -0.000 0.000 -0.86 0.392 
HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     
Rented 0.768*** 0.067 11.48 0.000 
Main source of income (Employment)     
EI/Workers compensation 0.612*** 0.110 5.57 0.000 
Senior benefits -0.429*** 0.089 -4.84 0.000 
Other -0.195 0.127 -1.54 0.124 
Household type (Couple with children)     
Single -0.568*** 0.098 -5.82 0.000 
Single Parent -0.103 0.106 -0.98 0.329 
Couple alone -0.712*** 0.101 -7.08 0.000 
Other 0.171 0.122 1.40 0.162 
RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     
Female -0.031 0.059 -0.53 0.597 
Racial origin (White)     
Visible minority 0.138* 0.079 1.75 0.081 
Education (Secondary graduation)     
Less than secondary 0.028 0.108 0.26 0.796 
Some post-secondary 0.076 0.169 0.45 0.655 
Post-secondary grad 0.033 0.080 0.41 0.680 
Age (20-29)     
12-19 0.483*** 0.112 4.29 0.000 
30-69 0.015 0.095 0.15 0.879 
70 and older -1.085*** 0.143 -7.60 0.000 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Pseudo R2=0.2201. Observations=17,773. 
NFB=Nutritious Food Basket. High cost of NFB=1 if ≥$190, 0 otherwise. 
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TABLE A.15: Binary logit results 

Variable Average 
marginal effect 

Std. error  
(robust)      z P>|z| 

KEY	ECONOMIC	VARIABLES	 	 	 	 	

Total household income (80,000 or more)   
No or less 20,000 0.2862*** 0.0163 17.56 0.000 
20,000 to 39,999 0.1522*** 0.0086 17.60 0.000 
40,000 to 59,999 0.0652*** 0.0058 11.20 0.000 
60,000 to 79,999 0.0379*** 0.0052 7.36 0.000 
Cost of Nutritious Food Basket -0.0005** 0.0003 -2.00 0.046 
HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness 0.0712* 0.0387 1.84 0.066 
Housing affordability 0.0001 0.0008 0.13 0.895 
Median household income -0.0000 0.0000 -0.78 0.434 
HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     

Rented 0.0608*** 0.0059 10.30 0.000 
Main source of income (Employment)     
EI/Workers compensation 0.0543*** 0.0112 4.84 0.000 
Senior benefits -0.0284*** 0.0056 -5.04 0.000 
Other -0.0141 0.0086 -1.65 0.100 
Household type (Couple with children)     
Single -0.0413*** 0.0073 -5.64 0.000 
Single Parent -0.0085 0.0087 -0.98 0.327 
Couple alone -0.0498*** 0.0072 -6.90 0.000 
Other 0.0151 0.0112 1.35 0.176 
RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     
Female -0.0021 0.0041 -0.52 0.603 
Racial origin (White)     
Visible minority 0.0100* 0.0058 1.72 0.085 
Education (Secondary graduation)     
Less than secondary 0.0018 0.0074 0.24 0.808 
Some post-secondary 0.0055 0.0120 0.46 0.645 
Post-secondary grad 0.0024 0.0055 0.44 0.658 
Age (20-29)     
12-19 0.0420*** 0.0099 4.24 0.000 
30-69 0.0011 0.0072 0.15 0.882 
70 and older -0.0595*** 0.0081 -7.36 0.000 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Dependant variable = 0 if food secure, 1 if 
marginally, moderately or severely food insecure. Pseudo R2=0.2198. Observations=17,773. 
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TABLE A.16: Linear probability model results 

Variable Coefficient Std. error  
(robust)      t P>|t| 

KEY	ECONOMIC	VARIABLES	 	 	 	 	
Total household income (80,000 or more)   

No or less 20,000 0.2720*** 0.0135 20.20 0.000 

20,000 to 39,999 0.1457*** 0.0082 17.75 0.000 

40,000 to 59,999 0.0726*** 0.0062 11.76 0.000 

60,000 to 79,999 0.0451*** 0.0054 8.37 0.000 

Cost of Nutritious Food Basket -0.0007** 0.0003 -2.50 0.012 

HEALTH	UNIT	VARIABLES	 	 	 	 	

Remoteness 0.0626 0.0387 1.62 0.106 

Housing affordability 0.0001 0.0008 0.11 0.915 

Median household income -0.0000 0.0000 -0.89 0.373 

HOUSEHOLD	VARIABLES	 	 	 	 	

Home ownership (Owned)     

Rented 0.0886*** 0.0074 12.02 0.000 

Main source of income (Employment)     

EI/Workers compensation 0.2115*** 0.0209 10.11 0.000 

Senior benefits -0.0308*** 0.0062 -4.99 0.000 

Other 0.0113 0.0122 0.92 0.358 

Household type (Couple with children)     

Single -0.0439*** 0.0076 -5.81 0.000 
Single Parent 0.0219* 0.0112 1.95 0.051 
Couple alone -0.0281*** 0.0058 -4.86 0.000 
Other 0.0250** 0.0109 2.29 0.022 

RESPONDENT	VARIABLES	 	 	 	 	

Sex (Male)     

Female -0.0059 0.0041 -1.45 0.147 

Racial origin (White)     

Visible minority 0.0185*** 0.0072 2.57 0.010 

Education (Secondary graduation)     

Less than secondary -0.0145 0.0100 -1.45 0.148 

Some post-secondary 0.0130 0.0158 0.83 0.409 

Post-secondary grad 0.0023 0.0067 0.34 0.737 

Age (20-29)     

12-19 0.0411*** 0.0104 3.94 0.000 

30-69 -0.0017 0.0081 -0.20 0.839 

70 and older -0.0658*** 0.0097 -6.80 0.000 

Constant 0.1597*** 0.0501 3.19 0.001 
Notes: Reference categories in parentheses. Asterisks (*,**,***) indicate that the coefficient is significantly 
different from zero at the 10%, 5%, and 1% levels, respectively. Dependant variable = 0 if food secure, 1 if 
marginally, moderately or severely food insecure. R2=0.1708. Observations=17,773. 


