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Abstract 

Background: Household food insecurity is a major public health concern with negative 

consequences for health and well-being among adults and adolescents. During the Coronavirus 

disease 2019 (COVID-19) pandemic, shocks and stabilizers may have affected the prevalence 

and severity of household food insecurity overall and among subgroups of the population. For 

example, restrictions to reduce the spread of COVID-19 led to loss of employment, potentially 

increasing risk of food insecurity, whereas policies such as income supplementation for those 

who lost employment may have had a stabilizing effect. Comparing changes in household food 

insecurity across multiple countries over time can shed light into how packages of economic and 

social policy responses implemented or revised by national level governments during the 

pandemic may have influenced household food insecurity, providing insights into strategies to 

ameliorate household food insecurity, including in times of crisis.  

Objectives: The objectives of this thesis were to 1) characterize changes, or lack thereof, in the 

prevalence and severity of food insecurity among adults and adolescents in Australia, Canada, 

Chile, Mexico, the United Kingdom, and the United States from before (2019) to during (2020) 

the pandemic (Chapter 5); 2) examine national level government economic and social policy 

responses implemented or revised in these countries to, in part, mitigate the impacts of the 

COVID-19 pandemic and related safety measures (Chapter 6); and 3) determine whether 

economic and social policy responses appeared to mitigate anticipated increases in food 

insecurity during the COVID-19 (Chapter 7). The countries of interest were identified based on 

the similarity in the languages spoken, food environments, and culture among other 

characteristics. 
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Methods and results: Three inter-related studies addressed the thesis objectives, with two of the 

studies integrating consultation with a collaborative working group to facilitate the relevance and 

applicability of study findings by considering country-specific contexts. Two studies drawing 

upon the International Food Policy Study considered food insecurity data reported by adults aged 

18 to 100 years and directly by adolescents aged 10 to 17 years, enabling comparison in trends 

among the two population subgroups over time. Among adults, food insecurity was measured 

using the 18-item Household Food Security Survey Module, enabling categorization of the 

households in which participants lived as food secure or food insecure over the past 12 months. 

Among adolescents, the 10-item Child Food Insecurity Experiences Scale was used, enabling 

consideration of the number of food insecurity experiences (i.e., no, few, many, or several) they 

had over the past 12 months. 

The first study (Chapter 5) drew upon repeat annual cross-sectional data from adults (n = 

63,278) and adolescents (n = 23,107) to examine changes in food insecurity prevalence and 

severity from before (2019) to during (2020) the COVID-19 pandemic in the countries of 

interest. Based on adjusted binary and multinomial logistic regression models, adults in Australia 

(adjusted odds ratio (AOR): 0.81; 95% CI: 0.72-0.92) and Canada (AOR: 0.87; 95% CI: 0.77-

0.99) were less likely to live in food-insecure households during (2020) relative to before (2019) 

the pandemic. There was little indication of changes in the odds of adults living in food-insecure 

households in the United Kingdom (AOR: 0.90; 95% CI: 0.79-1.02) and the United States 

(AOR: 1.05; 95% CI: 0.93-1.19) in 2020 relative to 2019, while in Mexico, adults were more 

likely (AOR: 1.15; 95% CI: 1.02-1.31) to live in food-insecure households in 2020. Findings 

related to changes in the severity of food insecurity were similar. Adolescents in Mexico were 

more likely (AOR: 1.43; 95% CI: 1.19-1.71) to report experiencing food insecurity in 2020 
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compared to 2019. In Australia (adjusted relative risk ratio (ARRR): 2.24; 95% CI: 1.65-3.02) 

and the United States (ARRR: 1.39; 95% CI: 1.04-1.86), adolescents had a higher relative risk 

ratio of many compared to no experiences of food insecurity in 2020 compared to 2019. No 

differences in the prevalence or number of experiences of food insecurity among adolescents 

were observed in other countries. 

In the second study (Chapter 6), packages of economic and social policy responses to, in 

part, mitigate the impacts of the pandemic and safety measures to limit spread of the virus in the 

countries of interest were characterized. Potentially relevant policy responses implemented or 

revised by national governments between January 2020 and December 2022 were identified 

using eight policy response trackers. A theory of change articulating the hypothesized influence 

of different types of policy responses on household food insecurity guided the inclusion criteria. 

Two rounds of screening were conducted to identify the final set of 142 relevant economic and 

social policy responses. Hypotheses about how policy packages influenced household food 

insecurity in 2021 and 2022 were developed based on observed changes in household food 

insecurity from 2019 to 2020 and broader contextual events. Consideration of the influence of 

policies on food insecurity in 2021 and 2022 integrated evidence from other sources. Financial-

based policy responses (e.g., unemployment protection) were emphasized in Australia, Canada, 

and the United Kingdom. In Chile, Mexico, and the United States, there was a more equal 

distribution of financial-based and resource-based (e.g., food assistance) policy responses. 

Across most countries and years, policy packages provided long periods of coverage (six months 

or more). Mexico was an exception in 2021 with a mix of policy responses that had short- and 

long-term coverage.  
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The third study (Chapter 7) drew upon repeat cross-sectional data from 104,418 adults 

and 44,759 adolescents from 2018 (adults only), 2019, 2020, 2021, and 2022 to determine 

whether economic and social policy responses mitigated anticipated increases in food insecurity 

among adults and adolescents during the COVID-19 pandemic. Three lines of inquiry were used 

to realize this objective. First, year-to-year changes in food insecurity among adults and 

adolescents and in the known determinants (e.g., difficulty making ends meet) and consequences 

(e.g., poor quality diets) of food insecurity were compared. Alignment in changes would instill 

confidence that the nature of food insecurity did not change during the pandemic and set the 

foundation for the subsequent two lines of inquiry. Second, among adults living in households, 

the predicted prevalence of food insecurity in 2020, 2021, and 2022 had the pandemic not 

occurred was estimated (this analysis was not conducted for adolescents given the lack of data 

for 2018). Hypothesized changes in food insecurity among adults living in households for each 

country by year given that the pandemic occurred and considering broader contextual events 

(e.g., global inflation, Brexit in the United Kingdom) were developed to guide assessment of 

whether economic and social policy responses mitigated anticipated increases in food insecurity. 

Observing that the observed proportion of adults in food-insecure households was lower or did 

not differ from the predicted proportion would suggest that economic and social policy responses 

mitigated anticipated increases in food insecurity. Third, adjusted multinomial or binary logistic 

regression models with interactions for the survey year and selected characteristics that indicate 

high risk of experiencing food insecurity (e.g., households with children) assessed changes in the 

odds or relative risk ratio of food insecurity among adults living in households and adolescents 

during (2020 to 2022) relative to before (2019) the COVID-19 pandemic among the subgroups 

selected. Subgroups with selected characteristics were anticipated to be more likely to experience 
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food insecurity during the pandemic. If this finding was not observed, it would suggest that 

economic and social policy responses mitigated anticipated increases in food insecurity among 

those at high risk during the pandemic. 

Alignment between changes in food insecurity among adults living in households and 

adolescents and its known determinants and consequences ranged across countries and over time. 

The variation in alignment was likely due to the range of factors that could influence food 

insecurity and the unlikelihood that a one percent change in the proportion of food insecurity 

would equate to a one percent change in the singular category examined for each determinant 

and consequence. The observed proportions of food insecurity among adults living in households 

were lower than predicted had the pandemic not occurred in Australia, Canada, and the United 

States at various time points, suggesting that policy responses to address pandemic-related 

disruptions mitigated increases in food insecurity that were otherwise anticipated to due to 

shocks related to COVID-19 safety measures. Subgroups that were anticipated to be more likely 

to experience food insecurity during (2020 to 2022) relative to before (2019) the COVID-19 

pandemic largely did not, with indication that some subgroups were better protected by policies 

introduced during the pandemic compared to beforehand.  

Conclusions: Although some increases in food insecurity among adults were observed through 

the pandemic in the countries examined, it appears that economic and social policies introduced 

by national governments mitigated otherwise large, anticipated increases due to loss of income 

and other shocks to households. The lack of increases in the proportions of adolescents 

experiencing food insecurity in most countries reinforces the notion that policy packages 

influenced food insecurity during the pandemic. Nonetheless, household food insecurity remains 
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prevalent and increased in later years, likely due to the expiration of policy responses, inflation, 

and other events globally.  

Though long-term economic and social policies to address household food insecurity are 

lacking in the countries examined, this work indicates it is possible for governments to 

ameliorate this serious public health problem using policy levers. Packages of policy responses 

that focused on financial-based support and/or scaled up existing policy responses mitigated 

anticipated increases in food insecurity among adults in 2020. Policy packages also appear to 

have contributed to the observed prevalence of food insecurity among adults living in households 

being the same or lower than the predicted prevalence through the pandemic. These findings are 

salient as the world works to achieve the 17 Sustainable Development Goals by 2030 against the 

backdrop of ongoing crises anticipated to sharply increase risk of household food insecurity, 

including the climate emergency and conflicts. 
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1.0 Background 

1.1 Overview and scope 

Adequate food access is essential for health and well-being. Approximately 2.4 billion 

people globally had limited access to food in 2022 (1), despite a supply from all foods of 

approximately 2,959 kilocalories per capita per day in 2021 (2). This disconnect demonstrates 

that adequate food availability is necessary but not sufficient to address food insecurity (3–5). 

Food insecurity is the “lack [of] regular access to enough safe and nutritious food for normal 

growth and development and an active and healthy life” (6). The permeation of neoliberalism 

globally has contributed to the endurance of food insecurity by compromising the distribution of 

agroecological, economic, and social supports necessary for access to food (7). Neoliberalism is 

based on the notion that resources are more effectively distributed by the free market than by the 

government (8,9). Under this model, government social support is limited, and individuals are 

expected to independently fix the problems they experience, such as poverty (8). Food insecurity 

is also perpetuated by colonialism and capitalism. Colonialism is the establishment of control in 

an area or over group of people (10), while capitalism is an economic system in which the 

production of goods and services is controlled by private owners, e.g., businesses, rather than the 

government and a primary goal is to make money (11). Capitalism is linked to inequality, which 

ultimately contributes to poverty and food insecurity (8). Thus, ensuring individuals have 

sufficient agency and power to acquire food either through access to financial resources to 

purchase food or land and water to produce food is essential (7). 

In high-income countries, food insecurity in households is often characterized as limited 

access to food due to financial constraints (12,13). Household food insecurity is tied to a range of 

adverse consequences among adults and adolescents, including unfavorable nutritional 
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outcomes, chronic disease, and poor mental health (14–17). Responses to household food 

insecurity in high-income countries have predominantly been food-based (18–21), while 

substantial evidence demonstrates income-based supports are more effective (18,22–27). 

Addressing the financial precarity and social inequity that underlie household food insecurity in 

high-income countries is essential for achieving the Sustainable Development Goals (SDGs), 

including SDG 2, “End hunger, achieve food security and improved nutrition and promote 

sustainable agriculture”, by 2030 (28,29). Efforts to eliminate household food insecurity would 

also assist in addressing SDG 1, “End poverty in all its forms everywhere” and SDG 3, “Ensure 

healthy lives and promote well-being for all at all ages” (29) because of the interconnections 

between poverty, food insecurity, and health. Attainment of these goals has been threatened by 

the Coronavirus disease 2019 (COVID-19) pandemic (30–32). There are indications that the 

COVID-19 pandemic has exacerbated food insecurity globally by disrupting daily life through 

the implementation of safety measures (e.g., lockdowns) to contain its spread (33–36). However, 

responses to mitigate the negative consequences of COVID-19 related safety measures, including 

income supports, may have reduced the prevalence and severity of food insecurity. Research is 

needed to understand if food insecurity has changed and what policy responses may have been 

protective against experiences of food insecurity. 

This thesis augments the growing body of research about the impact of the COVID-19 

pandemic, and related safety measures, on food insecurity among adults living in households and 

adolescents in Australia, Canada, Chile, Mexico, the United Kingdom (UK), and the United 

States (US) using repeat cross-sectional data and a policy analysis. These geographic contexts 

were selected due to their overarching similarities in culture, language, and food environment 

(37). Drawing upon Hofstede's Six Dimensions of Culture, power distance, individualism, 
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motivation towards achievement and success (dimension name recently changed from 

masculinity), uncertainty avoidance, long term orientation, and indulgence, there are varying 

degrees of similarity across the selected countries (38–40). For example, in Australia, Canada, 

the UK, and the US, there is a lower level of power distance—the extent to which there is 

inequality in the distribution of power in a society and it is accepted—while in Chile and 

Mexico, the power distance is higher. These countries were also of interest to compare because 

most are classified as high-income countries, with a federalist government organization, and 

political regimes that are either an electoral or liberal democracy (41–44).  

Analyses of repeat cross-sectional data interrogated changes in food insecurity prevalence 

in 2020 relative to 2019. A policy analysis compared packages of economic and social policy 

responses implemented or revised between January 2020 and December 2022 in the countries of 

interest. Repeat cross-sectional data were also used to determine whether food insecurity 

prevalence differed, or not, from the prevalence predicted had the COVID-19 pandemic not 

occurred in 2020, 2021, and 2022 and examined population subgroups anticipated to be more 

likely to experience food insecurity during (2020 to 2022) relative to before (2019) the COVID-

19 pandemic. 
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1.2 Thesis organization 

This thesis starts with a review of the literature on food insecurity among adults and 

adolescents before providing an overview of the context associated with the COVID-19 

pandemic in each country of interest (Chapter 2). Chapter 3 outlines the rationale and the 

specific aims for each of the three studies contained within this thesis. A brief overview of the 

methods used in each study and the process for engaging with collaborative working group 

members are outlined in Chapter 4. Chapters 5, 6, and 7 are three inter-related studies that 

address each of the specific aims noted in Chapter 3. Repeat cross-sectional data from the 

International Food Policy Study are used in Chapters 5 and 7, while Chapter 6 is a policy 

analysis that relies primarily on grey literature. Chapter 8 provides a general discussion of 

findings from the three studies and concludes with implications for future research and policy 

(Chapter 8). 
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2.0 Literature review 

 This section contains an overview of four topic areas that pertain to the focus of this 

thesis, food insecurity among adults and adolescents during the COVID-19 pandemic in 

Australia, Canada, Chile Mexico, the UK, and the US. The first section provides an overview of 

food security and insecurity, followed by an overview of the COVID-19 pandemic and country-

specific context. The implications of the COVID-19 pandemic and associated safety measures 

are discussed, before briefly concluding the literature review with an overview of natural 

experiments and cross-country comparisons. 

 

2.1 Food security and food insecurity 

Food security and food insecurity are two inter-related yet distinct concepts. The Food 

and Agriculture Organization of the United Nations states that food security is “A situation that 

exists when all people, at all times, have physical, social and economic access to sufficient, safe 

and nutritious food that meets their dietary needs and food preferences for an active and healthy 

life” (1,45). Food security includes four inter-related dimensions: availability, access, utilization, 

and stability (1,46). The High Level Panel of Experts on Food Security recently recommended 

the addition of the agency and sustainability dimensions given their influence on food security 

(47). These dimensions collectively highlight the range of factors needed to enable food security. 

Food insecurity, the “lack [of] regular access to enough safe and nutritious food for 

normal growth and development and an active and healthy life” (6), is recognized as a major 

global concern (1). The Food and Agriculture Organization of the United Nations monitors the 

prevalence of individuals experiencing of food insecurity using the Food Insecurity Experience 

Scale (1). As of 2023, 29.6% of the global population experienced moderate or severe food 
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insecurity in the previous year (1). The lowest prevalence was observed in North America and 

Europe (8.0%), while the highest prevalence in 2022 was observed in Africa (60.9%) (1). These 

figures demonstrate the global scale of food insecurity and the challenges that lie ahead as the 

world strives to “End hunger, achieve food security and improved nutrition and promote 

sustainable agriculture” by 2030 (29). 

More broadly, numerous other experience-based modules and scales were developed and 

used to quantify the prevalence and severity of food insecurity at the household level prior to the 

development of the Food Insecurity Experience Scale (48,49). At the household level, food 

insecurity is defined as the inability to access food due to limited financial resources (12) and 

encompasses four domains: food quality, food quantity, psychological effects, and social effects 

(50–52). This conceptualization of food insecurity is related to the access dimension of food 

security.  

 

2.1.1 Household food insecurity measurement 

Food insecurity at the household level is often measured in high-income countries using 

the Household Food Security Survey Module (HFSSM) (53–56). In Canada and the US, the 18-

item HFSSM is included on national surveys (53,54). The HFSSM was developed in 1995 as 

part of the US Department of Agriculture’s (USDA) work to quantify the prevalence of 

households experiencing food insecurity and hunger in the US (57,58). This measure was 

designed to be unidimensional and capture experiences of food insecurity related to inadequate 

food access due to insufficient financial resources (58). Thus, other experiences of food 

insecurity, including food safety, acquisition of food using socially acceptable means, and 

nutritional quality of diets, contained in the Life Sciences Resource Office food insecurity 
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definition that guided HFSSM development were not integrated into the module (57). The 

HFSSM also does not capture food security dimensions—food availability, utilization, stability, 

agency, and sustainability—outlined by the Food and Agriculture Organization of the United 

Nations and the High Level Panel of Experts on Food Security (46,47).  

Ten items in the 18-item HFSSM query experiences of food insecurity among adults in 

the household, with eight enquiring about experiences of food insecurity among children under 

the age of 18 years as reported by an adult in the household (57,59). Experiences captured range 

from worrying about running out of food and cutting back on the quality or quantity of food 

consumed to going a whole day without eating (57,59). Hunger, a severe manifestation of food 

insecurity, is also captured in the HFSSM. The USDA and Health Canada use different coding 

methods to determine household food security status and, in turn, different naming conventions 

(60,61). To apply the USDA coding method, the number of affirmations to questions on the full 

module are summed to classify households as having high food security (0 affirmations), 

marginal food security (1 to 2 two affirmations), low food security (households without children: 

3 to 5 affirmations; households with children: 3 to 7 affirmations), and very low food security 

(households without children: 6 to 10 affirmations; households with children: 8 to 18 

affirmations) (60). In contrast, Health Canada draws upon scores based on each of the adult and 

child scales to classify households as food secure (0 affirmations), marginally food insecure (1 

affirmation), moderately food insecure (adult scale: 2 to 5 affirmations, child scale: 2 to 4 

affirmations), or severely food insecure (adult scale: 6 or more affirmations, child scale: 5 or 

more affirmations) (61). When there is discordance between the classification based on the adult 

and child scales, the most severe classification is used. Prevalence estimates generated using the 

USDA and Health Canada coding methods are not directly comparable because of differences in 
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the number of affirmations that correspond to each food security classification and how the adult 

and child scales are combined to determine household food security status (62).  

Food insecurity measurement in the UK, which was recently added to national level 

surveys, also draws upon the HFSSM (63). Measurement of food insecurity in Australia occurs 

inconsistently and the most current estimate at the national level is from 2011/2012 financial 

year and drawn from a single item (64–66). In Chile and Mexico, recent food insecurity 

estimates were captured using the Food Insecurity Experience Scale and presented as three-year 

averages (67). The Latin American and Caribbean Food Security Scale (ELCSA) is also 

applicable to the Chilean and Mexican (68,69). Like the HFSSM, the ELCSA captures 

experiences of food insecurity among adults and children in the household using 15 items. This 

thesis draws upon the HFSSM and uses Health Canada’s coding method and naming convention. 

 

2.1.2 Prevalence of household food insecurity 

Beginning in 2019, the HFSSM was included on the Canadian Income Survey, enabling 

annual estimation of food insecurity prevalence in Canada. Estimates from the Canadian Income 

Survey are higher than estimates from the Canadian Community Health Survey, the survey 

previously used to monitor food insecurity. Differences are only partially explained by survey 

design differences (70). In the ten Canadian provinces, the prevalence of household food 

insecurity in the past 12 months based on data collected between January to June 2022 was 

estimated to be 17.8% (12). The prevalence of food insecurity in the US in 2022 as measured by 

the HFSSM with a 12-month reference period was 12.8% (13). As noted, prevalence estimates 

between the USDA and Health Canada coding methods are not comparable, which partially 

explains the higher prevalence estimates in Canada compared to the US (62).  
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In the UK, two different surveys have been used to estimate the prevalence of food 

insecurity, Food and You 2 and the Family Resource Survey. Food and You 2 is a cross-sectional 

survey administered biannually in England, Northern Ireland and Wales (71). Weighting is 

applied to facilitate the representativeness of the sample (71). The Family Resource Survey 

collects data on an annual basis and is representative of all private households in the UK (72,73). 

Based on the Food and You 2 survey conducted from April to July 2022, which used the 10-item 

HFSSM and USDA coding method, the prevalence of marginal, low, and very low household 

food security in the past 12 months was 32% in England, 35% in Northern Ireland, and 38% in 

Wales (74). When the survey was repeated between October 2022 and January 2023, the 

prevalence of food insecurity was 38% in England, 41% in Northern Ireland, and 43% in Wales 

(71). An estimated 17% of households experienced marginal, low or very low food security in 

the previous 30 days during the 2022/2023 financial year, as measured by the 10-item HFSSM in 

the Family Resources Survey (73).  

A food relief program, Foodbank, commissions annual data collection to estimate the 

prevalence of household food insecurity in Australia (75). Data are weighted to be nationally 

representative with respect to age, gender, household composition, state, and location (capital 

city versus rest of state). The Foodbank Hunger Report 2023 estimated the prevalence of 

marginal, low, or very low food insecurity to be 48% in Australia during the previous 12 months, 

as measured by the administration of 18-item HFSSM during July 2023 and the USDA coding 

method (76).  

Using data from the Gallup World Poll, the three-year average from 2020 to 2022 of 

moderate and severe food insecurity, as measured by the Food Insecurity Experience Scale with 
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a 12-month reference, was 27.6% in Mexico (67). Following the same methodology, the three-

year average prevalence of moderate or severe food insecurity in Chile was 18.1% (67). 

 

2.1.3 Child and adolescent experiences of food insecurity 

Prior research consistently demonstrates households with children and adolescents are 

more likely to be food-insecure or have a higher prevalence of food insecurity compared to 

households without children (63,71,74,77–80). Radimer et al. characterized hunger as a managed 

process whereby children are partially protected from the initial concerns and reductions in food 

quality and quantity (50,52), a finding that has been corroborated by further research (81–84). 

Despite this understanding, there is a substantive body of evidence demonstrating that adults are 

only partially aware of the extent of food insecurity experienced by children (85–88). Among 16 

families who identified as Hispanic in South Carolina, in-depth interviews demonstrated that 

adults reported only two-fifths of the experiences of food insecurity their children and 

adolescents shared (85). Similar findings have been drawn from research conducted with dyads 

in the US (86–88). 

Children and adolescents experience food insecurity differently than adults (85,89–91). 

Household food insecurity among adults is conceptualized to encompass four domains, including 

food quality, food quantity, psychological effects, and social effects. In contrast, research 

suggests that children and adolescents’ experiences fall within two domains, awareness 

(cognitive, emotional, physical) and taking responsibility (participation in food management, 

initiation of food management, resource generation) (85,89–91). Recognizing that children and 

adolescents understand and can report their experiences of food insecurity (85,89), researchers in 

conjunction with United Nations Children’s Fund recently developed a scale to capture 
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experiences of food insecurity among school-aged children aged 5 to 18 years (92). This scale 

has been examined for accuracy, cross-context equivalence, and reliability (92). Acceptable 

criterion validity relative to other markers of food insecurity and cross-context equivalence were 

demonstrated using Cronbach alpha (0.88 to 0.94 across countries) and confirmatory factor 

analysis. The Child Food Insecurity Experiences Scale uses ten items to query about child and 

adolescent experiences of food insecurity and their frequency of occurrence (92). Similar to the 

HFSSM, each item is scored and summed to result in an overall score that classifies children as 

having no (0 affirmations), few (1 to 6 affirmations), several (7 to 11 affirmations), or many (12 

to 20 affirmations) experiences of food insecurity (92). Development of a food insecurity scale 

for children enables direct estimation of food insecurity prevalence among this population (92), 

which is important because adults are not always aware of all of children’s experiences of food 

insecurity, resulting in the underestimation and potentially mischaracterization of this public 

health problem. 

In Canada and the US, the prevalence of children under 18 years of age living in food-

insecure households is estimated using the HFSSM (12,13). It is estimated that 24.3% of children 

in Canada and 18.5% of children in the US lived in food-insecure households in 2022 (12,13). 

Due to differences in coding methods estimates are not comparable (62). 

The Food Foundation, an organization aiming to alter business practices and policies 

related to food in the UK (93), has estimated the prevalence of children under 18 years of age 

living in food-insecure households as reported by adults to be 12% in the previous 6-months as 

of January 2021 when measured using three items that were adapted from the HFSSM (34). 

When directly asking children and adolescents in the UK about their experiences of food 

insecurity, the prevalence of food insecurity experiences was estimated to be 20% among 
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individuals aged 8 to 17 years during Christmas 2020/January 2021 (34). Data were collected 

from children and adolescents aged 7 to 17 years during September 2022. However, only those 

living in England were surveyed (94). Therefore, this estimate does not reflect an estimate of 

food insecurity for the UK, which includes England, Northern Ireland, Scotland, and Wales.  

Quantification of food insecurity among children and adolescents in Australia is limited 

by the lack of national monitoring using a comprehensive measure of food insecurity (65,66). 

Nevertheless, the Foodbank Hunger Report 2023 estimated that 47% of households with children 

under 18 years of age experienced low or very low food security in the previous 12 months, as 

measured by the 18-item HFSSM using the USDA coding (75).  

The food insecurity estimates in Chile and Mexico noted above do not differentiate 

between adults and children under 18 years of age. Therefore, the prevalence of food insecurity 

among children is unclear (67). 

 

2.1.4 Determinants of household food insecurity 

This section reviews the determinants of household food insecurity, when evidence is 

available, in the countries of interest to this thesis. Evidence on the determinants of household 

food insecurity is primarily drawn from Canadian and US research due to the availability of 

household food insecurity data from national level surveys. Findings from Australia and the UK 

are also presented when available.  

Household food insecurity is driven by financial insufficiency rather than a lack food 

skills or other related knowledge needed to acquire, prepare, and consume food (95,96). Thus, 

individuals who are socially and economically disadvantaged in colonial and capitalistic 

societies are more vulnerable to food insecurity compared to individuals who do not face social 



13 

 

and economic disadvantage. A 2019 study demonstrated that individuals in Canada who draw 

upon employment insurance, workers compensation, or social assistance are two to three times 

more likely to live in food-insecure households compared to those who rely on income received 

through wages, salaries, or self-employment (77). These findings reinforce prior research that 

similarly identified reliance on employment insurance or social assistance as a determinant of 

household food insecurity (12,80). In Canada, social assistance is largely not indexed to 

inflation, meaning these benefits are not able to cover the cost of living (97). Contrastingly, 

individuals in households whose main source of income is seniors’ income (pensions, dividends, 

interest) are less likely to experience food insecurity (12,77,98,99), with pensions indexed to 

inflation (100). More broadly, the contrast between receipt of social assistance and seniors’ 

income with respect to food insecurity risk demonstrates that low levels of income are tied to 

food insecurity (71,74,79,80,101–103). 

Beyond income, assets, savings, liquidity constraints, and debt influence resources 

available for food and therefore, risk of food insecurity. Households with assets and savings are 

better protected against food insecurity (104–106) given their ability to buffer against 

fluctuations in income (98). Research demonstrates households are more likely to be food 

insecure if they have liquid assets equivalent to less than three months of income compared to 

households that have liquid assets equivalent to at least three months of income (105). Food 

insecurity is more likely in households that lack non-pension financial assets that equal at least 

six months of income compared to households that have this asset. Households with inadequate 

assets, or asset poverty, are also more likely to be food insecure (105). In US households with 

children, the type of debt accumulated is associated with household food insecurity (107). 

Households are more likely to be food insecure if they have medical debt compared to if they do 
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not. There is little indication, however, that credit card debt and total debt from all sources, credit 

card, legal bills, loans from relatives, medical, and other sources of unsecured debt, are 

associated with food insecurity (107). The odds of experiencing food insecurity are higher 

among individuals who rent their housing compared to those who own their housing 

(12,77,80,108). Research published in 2020 in Canada demonstrated that the value of the home 

owned may play a role in the likelihood of living in food-insecure households (109). 

Food insecurity has been found to be more pervasive among individuals identifying as 

women than among individuals identifying as men (110–112). This gender gap has been 

attributed to differences in level of educational attainment, level of income, and social networks 

(110). A higher number of women and girls live in poverty than men and boys (113,114), likely 

contributing to the differential pattern of food insecurity. Racial and ethnic identity has also been 

identified as a determinant of food insecurity. Research has repeatedly demonstrated that 

households headed by individuals identifying as Black, Latino, or Indigenous are more likely to 

live in food-insecure households compared to households headed by individuals identifying as 

White (63,77–80,101,115). Lower levels of educational attainment, such as completing some 

post-secondary education or high school education compared to completion of a university 

degree, are associated with a higher odds of food insecurity (12,77–79,101,103). Moreover, 

individuals who hold consistent full-time employment are less likely to experience food 

insecurity compared to individuals who work multiple jobs, part-time, or inconsistent hours, or 

who are unemployed (71,74,78,101). Household composition is also tied food insecurity. Lone 

caregiver households, particularly those led by individuals identifying as women, and households 

with children are more likely to be food-insecure compared to households without children or 

households where an individual lives alone (63,71,74,77–80,103). 
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2.1.5 Consequences of household food insecurity 

Food insecurity has deleterious consequences for adults and children, demonstrated in 

cross-sectional and longitudinal research. Consumption of fruits, vegetables, and dairy products 

is lower among adults living in food-insecure households compared to adults in food-secure 

households (14,116–119). Diet quality, as measured by the Healthy Eating Index-2005, Alternate 

Healthy Eating Index-2010, Healthy Eating Index-2015, and Canadian Healthy Eating Index, is 

also lower among adults in food-insecure households (117,119–121). Beyond nutrition 

implications, living in food-insecure households is tied to poor self-reported general and physical 

health. Adults in food-insecure households are more likely to have asthma, diabetes, heart 

disease, hyperlipidemia, and hypertension than adults in food-secure households (16,122,123). 

The odds of poor self-reported mental health, anxiety, depression, and suicidal ideation are also 

higher among adults in food-insecure households (15,124,125). Reciprocal associations between 

food insecurity and chronic conditions have been demonstrated, whereby individuals with one or 

more chronic condition are more likely to live in food-insecure households compared to adults 

with no chronic conditions (126). Household food insecurity also undermines the ability to 

manage chronic conditions, including diabetes (127,128), celiac disease (129), and human 

immunodeficiency virus (130,131). A 2021 meta-analysis shows that food insecurity is 

associated with low medication adherence (132). Cross-sectional and longitudinal research also 

demonstrates that living in food-insecure households is associated with higher healthcare use 

(e.g., hospitalization, same-day surgery) and costs compared to living in food-secure households 

(133–139). Among adults, food insecurity is associated with mortality (140,141). 
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Children and adolescents in food-insecure households have been found to have 

inadequate intakes of calcium, magnesium, protein, vitamin A, and vitamin D (14,142). Intake of 

fruit, vegetables, and dairy products is lower among children and adolescents living in food-

insecure households compared to their food-secure peers (14,117,143). Children under 18 years 

of age in food-insecure households are also more likely than food-secure peers to have a higher 

incidence of injuries (144), worse general health (145–148), anemia (149,150), and asthma 

(151,152). Evidence from the US National Health Interview Study suggests that rates of lifetime 

and current diagnosis of asthma are 16.3% and 19.1% higher, respectively, among children aged 

2 to 17 years in food-insecure households compared to those in food-secure households (147). 

There are considerable differences in health care utilization by food security status. Children 

aged 2 to 17 years in food-insecure households visited the emergency department at a 25.9% 

higher rate and delayed medical care because of costs at a 146.5% higher rate compared to if 

they lived in food-secure households. Rates of requiring dental care, medical care, and mental 

health care but being unable to afford these services are 105.5%, 179.8%, and 114.3% higher, 

respectively, among children in food-insecure households compared to those living in food-

secure households (147). Similarly, children and adolescents in Ontario, Canada who lived in 

food-insecure households had higher mental or substance use disorder-related health service use 

compared to their peers in food-secure households (153). Higher healthcare costs among children 

living in food-insecure households relative to children in food-secure households have also been 

identified among children aged 1 to 17 years in Ontario (154). Among children and adolescents, 

food insecurity, food insufficiency, and hunger are associated with anxiety, depression, 

dysthymia, poor-self reported mental health, mood disorders, suicidal ideation, and suicide 

attempts (124,155–159). Mental health during adolescence and young adulthood is negatively 
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influenced by hunger during childhood (160,161). Food insecurity and food insufficiency among 

children also negatively influences academic achievement, behavior, and psychosocial 

development (162–167). Longitudinal research using data from the Early Childhood 

Longitudinal Study, Kindergarten Class demonstrates that living in food-insecure households is 

associated with diminished development of approaches to learning (e.g., eagerness to learn), 

interpersonal relations (e.g., expressing opinions in a positive way), and self-control (e.g., 

controlling temper) (166,167). Collectively, the range of adverse consequences associated with 

food insecurity underscores the urgency of addressing this issue, particularly during early life 

given the potential for enduring negative ramifications. 

 

2.1.6 Responses to household food insecurity 

This section provides a brief overview of interventions that directly or indirectly address 

household food insecurity in high-income countries. Policy responses range from food-based 

assistance, which has been emphasized in responses to household food insecurity (18–21), to 

economic and social policy responses (168). Examples of interventions that fall within these 

categories are discussed with respect to their utility for addressing household food insecurity. 

Food banks and food pantries are supports that provide individuals with food at no cost. 

Evidence suggests this type of intervention provides limited benefit (169–171) and is insufficient 

for alleviating food insecurity (18,172). Food-based support is unable to eliminate food 

insecurity because it does not address the economic hardship that underlies food insecurity 

(19,171,173). Use of food banks can also confer stigma, leading to feelings of embarrassment, 

fear, and shame among individuals accessing food from food banks (169,171,174,175), which 

can lead individuals to avoid these supports (169). Even when food banks are accessed, they are 
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unable to supply the quality and quantity of food needed to address experiences of household 

food insecurity (169,171,172), further underscoring the inability of this support to eliminate food 

insecurity. Nevertheless, food banks remain a primary strategy for addressing food insecurity in 

Australia, Canada, the UK, and the US (18–21). Community food programs, such as community 

kitchens and gardens, similarly aim to support food security by providing opportunities to grow 

food, facilitating communal cooking, or teach individuals how to manage limited financial and 

food resources (18,176,177). Like food banks, community food programs in high-income 

countries are unable to ameliorate food insecurity (95,176–178) because they do not address the 

financial insufficiency that underlies food insecurity. 

A well-known social policy response is the US Supplemental Nutrition Assistance 

Program (SNAP). SNAP, originally known as the Food Stamp Program, was created as a way to 

compensate for food surpluses while supporting individuals unable to access food during the 

Great Depression (179,180). Over time, this program has expanded to a range of interventions; 

nonetheless, central to this program is the provision of money on a designated card that can be 

used to buy select foods. Evidence suggests SNAP reduces food insecurity but is insufficient to 

fully eliminate all experiences of food insecurity (18,181–185).  

Among children, limited access to food is partially addressed through school meal 

programs in Chile, Mexico, the UK, and the US (186–188). National school meal programming 

is not in place in Australia and Canada (188). Despite some benefits of food-based social 

supports, researchers and providers of food-based programming have raised concerns about 

focusing solely on food provision rather than targeting resources towards programming that 

addresses the key drivers of food insecurity (176,186). 
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Pensions and cash transfers are other forms of social and economic policies that have 

mostly been found to support food security (Table 2.1). The prevalence of food insecurity is 

lower among individuals receiving pensions compared to those not receiving pensions (98,99) 

because this financial support provides an income floor below which individuals cannot fall. 

Moreover, there are several examples of cash transfers that have, in part, supported amelioration 

of food insecurity in Canada, including the Canada Child Benefit (previously the Universal Child 

Care Benefit), the Poverty Reduction Strategy in Newfoundland and Labrador, and a one-time 

increase to the social assistance benefit program in British Columbia (23–26). The PROSPERA 

Social Inclusion Program, a conditional cash transfer program for families in Mexico, has been 

shown to reduce the severity of household food insecurity (27). Using a quasi-experimental 

design, it was determined that countries in Europe with social protection (e.g., cash transfers and 

in-kind benefits) spending of at least $10,000 per capita were able to buffer against increases in 

food insecurity prevalence, even when unemployment rose and wages declined, compared to 

regions where spending on social protection spending was limited (189). In contrast, the 

introduction of the UK’s Universal Credit is associated with increased food bank use (190). The 

requirements to receive Universal Credit, length of time for claims to be processed, and 

payments in arrear have been noted as potential mechanisms that drive associations between 

simultaneous increases in Universal Credit claims and food bank use (190). In Chile, research on 

the influence of cash transfer programs targeting subgroups of the population (e.g., Ethical 

Family Income, Ingreso Ético Familiar) (191) appears to be limited. 
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Table 2.1: Overview of select social protection programs. 

Social protection 

program 

Benefit details Country 

Pensions (192) A benefit that replaces a portion of an 

individual’s income when they retire. 

Australia, 

Canada, Chile, 

Mexico, UK, US 

Canada Child Benefit 

(Universal Child Care 

Benefit) (193) 

Income-based support program that provides 

financial support to households with 

individuals under the age of 18 years. 

Disbursement amount varies based on 

adjusted family net income and number of 

children in the household. 

Canada 

Newfoundland and 

Labrador poverty 

reduction strategy (194) 

The poverty reduction strategy included five 

goals including strengthening the social safety 

net and improving earned incomes. Initiatives 

to address these aims included implementing 

a Rent Supplement Program, increasing 

Income Support benefits, and expanding 

eligibility for the Earned Income Supplement. 

Canada 

British Columbia social 

assistance program (195) 

Income-based support program that provides 

financial assistance to households based on 

their assets and income. The value of this 

benefit was increased from 2005 to 2007 (the 

timeframe investigated by Li et al., 2015). 

Canada 

PROSPERA Social 

Inclusion Program (196) 

A conditional cash transfer program with the 

goal of improving diet quality and diversity, 

among other aims. 

Mexico 

Universal Credit (197) Financial assistance provided to individuals to 

help offset their cost of living. This benefit is 

provided to adults who have a total level of 

investments, savings, and money up to 

£16,000. 

United Kingdom 

Ethical Family Income, 

Ingreso Ético Familiar 

(191) 

A joint program that recommends actions for 

social and labor support and provides 

financial support through conditional cash 

transfers. 

Chile 

Collectively, the evidence indicates governments do have the capacity to address food 

insecurity using economic and social policies, though these are currently limited. Despite the 

benefit of some financially based social supports, they are often temporary and provide support 

to a limited portion of the population (22). A basic income guarantee (BIG), an income transfer 

program that provides an income threshold below which individuals cannot fall (22,198,199), is 
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an alternative to the interventions noted. In Ontario, a pilot project demonstrated the utility of a 

BIG in addressing food insecurity (200). The MINCOME experiment in Dauphin, Manitoba 

provided a similar opportunity to explore the benefits of a BIG. However, data related to food 

insecurity were not collected (201). Several BIG pilots were pending or underway in the US as 

of May 2022 (202). A petition calling for universal basic income in the UK was considered by 

the UK Parliament Petitions Committee in 2020; however, no further action towards 

implementation has been taken (203). As of 2022, a BIG has not been implemented in any 

country (204). 

 

2.2 The COVID-19 pandemic and country-specific context 

In December 2019, SARS-CoV-2 (commonly known as COVID-19) was identified 

(205,206). COVID-19 rapidly spread around the globe, prompting the World Health 

Organization to declare a Public Health Emergency of International Concern from January 30, 

2020 to May 5, 2023 and characterize its spread as a pandemic in March 2020 (207). Over the 

years that followed, safety measures of various stringencies and durations were implemented to 

reduce the spread of COVID-19 (208,209). Measures included requiring mask wearing in public 

spaces, maintaining physical distance (at least two meters of space between individuals), and 

lockdowns (210,211). As a side effect, there were widespread disruptions to daily life, including 

cancellation of mass gatherings, retail and travel restrictions, and childcare, school, and 

workplace closures (210,211).  

A range of policy responses were implemented to provide short-term support as a means 

to mitigate these disruptions (212). Policy responses implemented to counter disruptions may 

have influenced food insecurity given they included unemployment protection, employment 
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protection, housing, income supports, healthcare (213), all of which are types of policy responses 

demonstrated to influence food insecurity (28,98,189,214). The Blavatnik School Government, 

University of Oxford systematically tracked government policy responses to the COVID-19 

pandemic globally between January 2020 and December 2022 (209,215).  

To contextualize the COVID-19 pandemic in each country under investigation, 

information about when the first case of COVID-19 was detected, when a state of emergency 

was declared, estimates of the number of COVID-19 cases and deaths, and vaccination rates is 

provided. Select indices corresponding to how strict government responses to the COVID-19 

pandemic were, the level of income support, and debt and contract relief provided were also of 

interest because they summarize country-specific contextual features with the potential to 

influence food insecurity.  

The Stringency Index, focused on COVID-19 containment and closure policies, 

characterizes how strict government responses to COVID-19 were, ranging from 0 (least strict) 

to 100 (most strict) (215). Metrics that composed the Stringency Index included international 

travel controls, restrictions on internal movement, public information campaigns, stay-at-home 

requirements, closure of public transportation, restriction on public gatherings, cancellation of 

public events, workplace closures, and school closures (216). The Blavatnik School Government, 

University of Oxford also tracked income support as well as debt and contract relief (217,218). 

Income support included cash transfers, salaries for lost wages, and universal basic income 

provided by the government to individuals who could not work or lost their job during the 

COVID-19 pandemic (217,218). For each country on a daily basis, the level of support was 

designated as having no income support, coverage for less than 50% of lost salary, coverage for 

more than 50% lost salary, or no data available. Debt and contract relief at the household level 
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was similarly recorded for the highest level of government, national or territory/state, and 

included policies which banned evictions, halted loan repayment, and stopped the termination of 

utility services (217,218). The level of debt and contract relief was recorded as no relief, narrow 

relief (relief for one type of contract), broad relief, or no data. Below are country-specific 

overviews that provide information about COVID-19 spread, vaccination rates, as well as the 

timing of income support and debt relief to situate the context within which to consider changes 

in food insecurity during the COVID-19 pandemic. 

 

2.2.1 Australia  

The first case of COVID-19 was announced on January 25, 2020 (219) and on March 18, 

2020, a state of emergency was declared in Australia (220). As of April 21, 2024, 11,836,372 

cases (46,417/100,000) of COVID-19 and 25,165 deaths (99/100,000) were recorded (221). 

Vaccination in Australia started on February 21, 2021. According to the World Health 

Organization, 21,766,240 individuals (85%) in Australia had completed their primary series 

vaccination as of November 26, 2023, with 14,405,773 individuals (56%) receiving at least one 

booster or additional COVID-19 vaccine dose (221). Leveraging the Blavatnik School of 

Government, University of Oxford’s COVID-19 Government Response Tracker, the stringency 

of government policies reached 50 (out of 100) in March 2020 and remained above this threshold 

until March 2021 (215,222,223). By the end of May 2021, the stringency was above 50 and 

remained so until December 2021. The stringency increased to above 50 again in January 2022 

before dropping and remaining below 50. Income support provided in Australia covered less than 

50% of lost salaries between March 2020 and March 2021 (217,218). The composite measure for 

debt relief indicates broad-based support was provided in Australia during late March 2020 
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(217,218). By January 2021, relief efforts were provided to only a sub-set of the population, with 

cessation of relief measures by the end of March 2021. As of December 31, 2022, there were no 

income supports or debt relief policies in place (217,218). 

 

2.2.2 Canada  

The first case of COVID-19 was reported on January 25, 2020 (224), while a state of 

emergency was never declared by the federal government in Canada (220). Implementation of 

any state of emergency was by provincial and territorial governments. As of April 21, 2024, 

4,789,387 cases (12,690/100,000) of COVID-19 and 54,282 deaths (144/100,000) were recorded 

(221). Vaccination in Canada started on December 14, 2020. Based on the World Health 

Organization, 31,314,748 individuals (83%) in Canada had completed their primary series 

vaccination as of November 26, 2023, with 19,860,368 individuals (53%) who had received at 

least one booster or additional COVID-19 vaccine dose (221). Stringency reached 50 (out of 

100) in March 2020 and remained at this level until March 2022 (215,222,223). From March 

2022 onward, the stringency declined. After the onset of the COVID-19 pandemic, income 

supports provided greater than 50% of lost salary for individuals who lost their job or were 

unable to work (217,218). This support was later reduced to less than 50% coverage of lost 

wages during July 2021 and maintained until May 2022. Debt relief was provided to a narrow 

range of recipients until November 2022 (217,218). As of December 31, 2022, there were no 

income supports or debt relief policies in place (217,218). 

 



25 

 

2.2.3 Chile  

The first case of COVID-19 was reported on March 3, 2020 (225) and on March 18, 

2020, a national emergency was declared in Chile (225). As of April 21, 2024, 5,399,561 cases 

(28,246/100,000) of COVID-19 and 62,669 deaths (328/100,000) were recorded (221). 

Vaccination in Chile started on December 21, 2020. Based on the World Health Organization, 

17,721,847 individuals (93%) in Chile had completed their primary series vaccination as of 

November 26, 2023, with 15,779,147 individuals (83%) receiving at least one booster or 

additional COVID-19 vaccine dose (221). Government responses reached a stringency of 50 (out 

of 100) in March 2020 and remained above this threshold until October 2021 (215,222,223), 

after which the stringency never rose above 50. During this period of stringency above 50, a 

stringency of 80, a threshold that has been suggested to identify high stringency (226), was 

surpassed multiple times. Starting early April 2020, income support was provided for less than 

50% of total lost wages (217,218). By mid-June 2020, this support was increased to cover greater 

than 50% of lost wages. During July 2021, income support was reduced to cover less than 50% 

of total lost wages before being ceased at the end of August 2021 (217,218). At the end of March 

2020, narrow debt relief was provided in Chile, which was later increased to broad based support 

in August 2020. Towards the end of July 2021, support for debt relief ended. As of December 

31, 2022, there were no income supports or debt relief policies in place (217,218). 

 

2.2.4 Mexico  

The first case of COVID-19 was reported on February 28, 2020 (220) and on March 30, 

2020, a state of emergency was declared in Mexico (220). As of April 21, 2023, 7,709,747 cases 

(5,980/100,000) of COVID-19 and 335,011 deaths (260/100,000) were recorded (221). 
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Vaccination in Mexico started on December 24, 2020. According to the World Health 

Organization, 81,407,121 individuals (63%) in Mexico had completed their primary series 

vaccination as of November 26, 2023, with 57,014,052 individuals (44%) receiving at least one 

booster or additional COVID-19 vaccine dose (221). The stringency in Mexico reached 50 (out 

of 100) in March 2020 and remained at or above this level until January 2021 (215,222,223). 

Like Chile, the stringency rose above 80 in Mexico by end the of March 2020 and lasted until the 

end of May 2020 (226). After the stringency dropped below 50 in January 2021, the stringency 

rose above 50 from July to August 2021 before remaining below 50. Income support was 

provided for the shortest and latest period in 2020, relative to the other countries considered, 

with coverage supporting less than 50% of total wages lost due to the pandemic lasting from 

October 2020 to February 2021 (217,218). Broad level debt relief provided in Mexico closely 

aligned with peak income support levels in the country (217,218). From February 2021 to May 

2022, narrow debt relief were provided. As of December 31, 2022, there were no income 

supports or debt relief in place (217,218). 

 

2.2.5 United Kingdom 

The first case of COVID-19 was reported on January 31, 2020 (220), while a state of 

emergency appears to have never been declared in the UK (220,227). As of April 21, 2024, 

24,920,037 cases (36,709/100,000) of COVID-19 and 232,112 deaths (342/100,000) were 

recorded (221). Vaccination in the UK started on December 21, 2020. Based on the World 

Health Organization, 50,762,968 individuals (75%) in the UK had completed their primary series 

vaccination as of November 26, 2023 (221). Information on individuals with at least one booster 

or additional COVID-19 vaccine dose is not available. The UK had a stringency of 50 (out of 
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100) from March 2020 to July 2021 (215,222,223). In January 2021, the stringency crossed the 

threshold of 80 and remained at this level until March 2021 (226). After the stringency dropped 

below 50 in July 2021, it remained below this level. In the UK, coverage for greater than 50% of 

lost wages was provided from mid-March 2020 to October 2021 (217,218). Debt relief followed 

a similarly generous amount of relief, with broad-based relief introduced in March 2020 and 

lasting until October 2021. After this time, narrow relief was provided until June 2022 (217,218). 

As of December 31, 2022, there were no income supports or debt relief policies in place 

(217,218). 

 

2.2.6 United States 

The first case of COVID-19 was reported on January 20, 2020 (228) and on March 13, 

2020, a state of emergency was declared in the US (228). As of April 21, 2024, 103,436,829 

cases (31,250/100,000) of COVID-19 and 1,186,079 deaths (358/100,000) were recorded (221). 

Vaccination in the US started on December 14, 2020. Data from the World Health Organization 

indicated that 230,637,348 individuals (70%) in the US had completed their primary series 

vaccination as of November 26, 2023, with 118,438,297 individuals (36%) receiving at least one 

booster or additional COVID-19 vaccine dose (221). A stringency of 50 (out of 100) was reached 

in March 2020 and remained above this level until July 2021 (215,222,223). The stringency 

fluctuated above and below 50 several times between August 2021 and December 2021 before 

remaining below 50. Like Canada and the UK, the US provided coverage for greater than 50% of 

lost salaries after the onset of the pandemic (217,218). This support, however, was reduced to 

less than 50% coverage by early May 2021 and eventually withdrawn in September 2021. The 

US government provided narrow debt relief from the end of March 2020 through to the end of 
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July 2021 (217,218). In early August 2021, relief was temporarily removed before being 

reinstated several days later. This coverage remained in place until October 2021. As of 

December 31, 2022, there were no income supports or debt relief policies in place (217,218). 

 

2.3 Implications of the COVID-19 pandemic and associated safety measures 

The COVID-19 pandemic and related safety measures differentially impacted portions of 

the population (229–232). Rates of infection and death from COVID-19 occurred 

disproportionately among individuals who identify as Asian, Black, Indigenous, and Hispanic 

(229,233,234). Reasons for inequitable disease burden are rooted in factors that limit the ability 

to engage in physical distancing, such as holding an occupation within the essential workforce 

and living in overcrowded housing (233). Structural discrimination and racism are underlying 

drivers of inequitable distribution of healthcare outcomes as individuals who are marginalized by 

colonial and capitalistic societies are not afforded the ability to access necessary care, which 

further undermined the capacity to recover from COVID-19 (230,233,235). The impact of this 

ongoing disadvantage in the context of the COVID-19 pandemic has deepened existing 

inequities (236,237), including experiences of food insecurity. 

After the onset of the COVID-19 pandemic and introduction of associated safety 

measures, increases in the prevalence of food insecurity were documented in Australia, Canada, 

Chile, Mexico, the UK, and the US (30,36,94,238–241). However, interpretation of trends in the 

prevalence of food insecurity from before to during the COVID-19 pandemic is complicated by 

the use of different measurement tools, measurement over different reference periods, and 

studies conducted at different times of the year (238,240,241). These differences make it 

challenging, and in some instances not possible, to compare food insecurity estimates from 



29 

 

before to those during the pandemic (242). Comparable measurement of food insecurity before 

and during the COVID-19 pandemic is critical for understanding changes, or lack thereof, in 

food insecurity. The introduction of various economic and social policy responses to offset the 

impact of COVID-19 pandemic and related safety measures also raises questions about their 

influence on food insecurity. Accurate measurement of food insecurity is needed to examine the 

influence that economic and social policy responses had on food insecurity.  

 

2.4 Natural experiments and cross-country comparisons 

The COVID-19 pandemic was a natural experiment due to its rapidly evolving nature and 

variation in policy responses between countries. Natural experiments are part of the broader 

umbrella of quasi-experimental designs (243,244), which offer researchers a range of pragmatic 

study designs to explore the influence that policy responses have on an outcome of interest, such 

as household food insecurity (245,246). Natural experiments are also advantageous because they 

do not rely on strict participant inclusion criteria and highly controlled research settings (247), 

which makes them more externally valid than randomized experiments (243,247). When 

implementing interventions such as policies, context is critical to consider because it shapes the 

feasibility of implementing, uptake, and impact of an intervention (248), which demonstrates the 

value of drawing upon study designs that maximize external validity. Numerous studies within 

the field of food insecurity research have drawn upon natural and quasi-experiments (23,24,249). 

These designs are also suitable for cross-country comparison (37). Cross-country comparison is 

of interest because it strengthens the ability to study the influence of interventions, e.g., national 

level policy responses, when randomization is not possible (37). Comparison across countries 

facilitates the study of how existing policy responses can be improved by drawing upon 



30 

 

successes from other countries or indicating policy responses that may be helpful to adapt and 

implement (250–252). The rapidly evolving nature of the COVID-19 pandemic and natural 

variation in policy responses between countries provides an invaluable opportunity to study the 

influence that policy responses had on food insecurity across countries. 
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3.0 Rationale and specific aims 

3.1 Rationale 

The COVID-19 pandemic and associated safety measures disrupted daily life and, in turn, 

may have increased the prevalence of food insecurity (33–36,253). Measurement of the 

prevalence, determinants, and consequences of household food insecurity in North America has 

been facilitated by the inclusion of the HFSSM on national level surveys (53,54), with increasing 

attention on household food insecurity in Australia, Chile, Mexico, and the UK prior to and 

during the pandemic. Lack of consistent measurement, however, on national level surveys in all 

countries noted makes it challenging to understand the nature of changes, or lack thereof, in food 

insecurity after the onset of the pandemic. Estimates of individual-level food insecurity 

prevalence during the COVID-19 pandemic are available on a global scale (1). These estimates, 

however, are presented as regional aggregates, which creates challenges in understanding 

country-specific estimates (1). Access to consistent country level estimates of food insecurity is 

critical for implementing or revising policy responses to address food insecurity. 

Relatedly, during the COVID-19 pandemic, a range of policy responses that may have 

influenced food insecurity was implemented or revised by national level governments. Financial 

shocks induced by measures to reduce the spread of COVID-19 may have exacerbated food 

insecurity while the economic and social policy responses implemented or revised during the 

pandemic may have acted as stabilizers, mitigating increases in financial hardship and, in turn, 

food insecurity. Research is needed to understand the influence that the COVID-19 pandemic 

and related economic and social policy responses had on food insecurity so insight into the types 

of policy responses that safeguard against food insecurity during, and even beyond, periods of 

crisis can be gleaned. The body of evidence on household food insecurity in high-income 
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countries provides ample evidence to inform the implementation of interventions to address this 

longstanding issue in this context (18,22–27). These interventions, however, are not in place or 

are only provided to portions of the population. Insight from policy responses implemented or 

revised during the COVID-19 pandemic have the potential to complement existing research on 

responses to address food insecurity and underscore policy responses that ameliorate food 

insecurity.  

Finally, measurement of food insecurity before and during the COVID-19 pandemic 

primarily relied on adult reports of children’s experiences of food insecurity (33–

35,70,238,239,254–257). Relying on adult reports does not enable experiences of food insecurity 

unique to children to be captured, with substantive evidence that there is discordance between 

adult and child reports (85–88). Thus, research focused on understanding children’s self-reported 

experiences of food insecurity, particularly during the pandemic, is needed. 

Overall, deepening the knowledge base on food insecurity during the COVID-19 

pandemic will add clarity to this complex period while providing insight into policy responses 

that can contribute to the amelioration of food insecurity and more broadly support the 

attainment of SDG 1, SDG 2, and SDG 3. The data source for this thesis, the International Food 

Policy Study (IFPS), consistently assessed food insecurity among adults and adolescents and 

relevant sociodemographic characteristics for multiple years before and after the onset of the 

COVID-19 pandemic. This data source also was designed to enable researchers to draw 

comparisons across countries (37). Thus, IFPS provides a unique opportunity to consider how 

the pandemic and associated safety measures have influenced food insecurity. 
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3.2 Specific aims 

 The overall aim of this thesis was to understand patterns in food insecurity in Australia, 

Canada, Chile, Mexico, the UK, and the US from an adult and adolescent perspective during the 

COVID-19 pandemic. Below are specific aims for each of the three studies conducted to address 

the overall aim of this thesis. 

 

3.2.1 Study one – prevalence analysis 

1. Did the proportions of adults living in food-insecure households and of adolescents 

experiencing food insecurity in Australia, Canada, Chile (adolescents only), Mexico, the 

United Kingdom, and the United States change from 2019 to 2020? 

2. Did the changes in the proportions of adults living in food-insecure households and 

adolescents experiencing food insecurity in each country qualitatively follow the same 

trajectory? 

 

3.2.2 Study two – policy analysis 

1. How did national level government policy responses to the COVID-19 pandemic and 

associated safety measures (e.g., lockdowns) compare across Australia, Canada, Chile, 

Mexico, the United Kingdom, and the United States? 

2. How did packages of policy responses map onto known patterns in household food 

insecurity observed in prior research? 
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3.2.3 Study three – attribution analysis 

Were anticipated increases in food insecurity mitigated by national level economic and social 

policy responses implemented or revised during the pandemic?  

1. Did changes in observed determinants and consequences of food insecurity in each 

country from 2018 (adults only) and 2019 to 2020, 2021, and 2022 align with observed 

changes in food insecurity among adults and adolescents from 2018 (adults only) and 

2019 to 2020, 2021, and 2022? 

2. Were observed changes in the proportion of adults living in food-insecure households in 

2020, 2021, and 2022 within each country greater or lesser than what would have been 

expected had the pandemic not occurred based on the observed change from 2018 to 

2019? 

3. Were the odds of food insecurity higher among subgroups more likely to experience food 

insecurity compared to their counterparts in 2020, 2021, and 2022 compared to 2019? 
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4.0 General methods 

Three inter-related studies were conducted to address the research aims noted. Specific 

aims in studies one (prevalence analysis, Chapter 5) and three (attribution analysis, Chapter 7) 

were examined using repeat cross-sectional data from the IFPS (37), while the second study 

(policy analysis, Chapter 6) addressed the specific aims through a policy analysis. In-depth 

overviews of the methods for each study are available in Chapters 5, 6, and 7. 

IFPS is a repeated cross-sectional study that collects information about food policies and 

dietary patterns in multiple countries (37). The surveys include numerous self-reported scales 

that have been drawn or adapted from Statistics Canada, the USDA as well as other standardized 

sources (258–261). Surveys also collect information about food insecurity in the previous 12 

months from adults using the 18-item Household Food Security Survey Module and adolescents 

using the 10-item Child Food Insecurity Experiences Scale (58,59,92). The quasi-experimental 

survey design facilitates the exploration how food-related policies influence dietary patterns and 

other outcomes of interest (e.g., food insecurity). Data were collected annually via online surveys 

in November and December from adults aged 18 to 100 years and adolescents aged 10 to 17 

years living in Australia, Canada, Chile (adolescents only), Mexico, the UK, and the US. 

Chapter 5 used adult data from 2018 (year 2), 2019 (year 3), and 2020 (year 4) and adolescent 

data from 2019 (year 1) and 2020 (year 2). Chapter 7 used all years included in Chapter 5 and 

additional data for 2021 and 2022 (Adults: years 5 and 6, Adolescents: years 3 and 4). All 

iterations of the IFPS were reviewed and received ethics clearance through a University of 

Waterloo Research Ethics Committee (ORE# 30829 and ORE#: 41477). 

The primary data source for Chapter 6 was eight policy response trackers that 

systematically reported on government policy measures (208,212,269,215,262–268). Policy 
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response trackers were selected as the primary data source because most information about 

policy responses during the COVID-19 pandemic was documented outside the peer reviewed 

literature. The search strategy for Chapter 6 was based on practices recommended for 

conducting systematic grey literature searches and was developed in consultation with a research 

librarian at the University of Waterloo (270). Two rounds of screening occurred to identify the 

final list of included policy responses. Prior to the second round of screening, a theory of change 

articulating the hypothesized influence of economic and social policy responses implemented or 

revised during the COVID-19 pandemic on household food insecurity was developed to guide 

the second round of screening. Synthesis of policy analysis findings was facilitated by country-

specific hypotheses that specified how packages of economic and social policy responses were 

anticipated to influence household food insecurity on a yearly basis. 

The policy and attribution analyses (Chapters 6 and 7) were informed by input from 

collaborative working group members. Consultation with a collaborative working group was 

integrated to enhance the relevance and applicability of study findings to research and policy 

practice in in Australia, Canada, Chile, Mexico, the UK, and the US. The Cochrane Six-Step 

Stakeholder Engagement Framework and National Cancer Institute Collaborative Team Science 

Field Guide served as guiding documents for the collaboration (271,272). Detailed information 

about interactions with the working group is outlined below and aligned with the Collaborate 

level of engagement specified by the International Association for Public Participation Spectrum 

of Public Participation (273). The Collaborate level is characterized by two-way interaction that 

supports the integration of collaborator knowledge and recommendations into a project. 

Working group members were selected based on their research expertise in food 

insecurity and/or policy science and prior involvement with the IFPS. The working group 
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included Drs. Rebecca Lindberg (Deakin University, Australia), Warren Dodd, Joel Dubin, 

David Hammond, Sharon Kirkpatrick, and Michael Wallace (University of Waterloo, Canada), 

Lana Vanderlee (Université Laval, Canada), Camila Corvalán (University of Chile), and Tania 

Aburto Soto (Instituto Nacional de Salud Pública, Mexico), Martin White (University of 

Cambridge, UK), Kevin Dodd (US National Cancer Institute), and Edward Frongillo (University 

of South Carolina, US) and Christine White and Navreet Singh (University of Waterloo, 

Canada). All individuals were sent an e-mail inviting them to participate in the working group 

and were provided a summary of the proposed project and estimated level of involvement. The 

involvement anticipated at the time of invitation included provision of feedback on study aims, 

methods, interpretation of findings, and knowledge translation methods, with capacity to 

participate in at least three 60 to 90-minute virtual meetings between June 2023 and August 

2024. A collaborator on the IFPS from Health Canada was invited but declined to maintain a 

degree of separation between the researchers and knowledge users. 

Once working group members confirmed their interest in participating in the project, they 

were sent an e-mail asking for feedback on an outline for the policy analysis (Chapter 6). An 

initial collaborative working group meeting was held on July 10, 2023, and was 50-minutes in 

duration. During this meeting, a brief overview of all thesis studies and a detailed overview of 

the policy analysis (Chapter 6) was provided before engaging in discussion. Feedback from this 

meeting was integrated into the policy analysis methods and resulted in the development of a 

theory of change. Meeting minutes were circulated following the meeting. 

The theory of change was circulated to working group members for feedback prior to 

integration into the policy analysis (Chapter 6). Meeting materials were circulated one week in 

advance of the November 2, 2023 meeting. The meeting included a recap of the policy analysis 
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and key points from the initial working group meeting in July 2023 before outlining materials 

developed since the initial meeting and engaging in an open discussion. Following the meeting, 

minutes were circulated. 

A third working group meeting was held to discuss how to synthesize and visualize 

findings from the policy analysis (Chapter 6). Meeting materials were sent before the meeting 

on January 30, 2024. Through discussion during the meeting, it was determined that conclusions 

from the policy analysis needed to be set within the context of the COVID-19 pandemic in each 

country as well as consider country-specific (e.g., Brexit in the UK), and global events (e.g., 

inflation) beyond the COVID-19 pandemic. Information from the prevalence analysis (Chapter 

5) that drew on 2018 to 2020 IFPS data and the packages of policy responses compiled in the 

policy analysis were recommended to be used to generate hypotheses for how household food 

insecurity changed between 2020 and 2022. Hypotheses could then be discussed with working 

group members on a country-by-country basis to confirm they were reasonable and considered 

contextual details that may have influenced household food insecurity. Following the meeting, 

minutes were circulated, and hypotheses were drafted. Subsequent meetings to discuss country-

specific hypotheses were scheduled with one to two working group members per country. 

Country-specific meetings ranging from 40 to 50-minutes in length took place between 

March 19 and March 29, 2024 with select working group members. Pre-meeting materials were 

circulated on March 13, 2024. Information discussed during the meetings was integrated into the 

hypotheses and used as the basis for synthesizing finding from the policy analysis (Chapter 6).  

For the attribution analysis (Chapter 7), working group members were asked to review and 

provide input on an outline for the study in April 2024. Once the outline was finalized, analyses 

were conducted, and the manuscript was drafted (Chapter 7).  
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 The prevalence analysis (Chapter 5) was completed prior to the implementation of the 

working group and involved Drs. David Hammond, Sharon Kirkpatrick, and Michael Wallace 

(University of Waterloo), Kevin Dodd (National Cancer Institute), and Edward Frongillo 

(University of South Carolina).
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5.1 Overview 

Background: Disruptions from the Coronavirus disease 2019 (COVID-19) pandemic potentially 

exacerbated food insecurity among adults and adolescents. 

Objective: The objective was to examine changes in the prevalence and severity of food 

insecurity among adults and adolescents from before (2019) to during (2020) the pandemic in 

multiple countries. 

Methods: Repeated cross-sectional data were collected among adults aged 18 to 100 years (n = 

63,278) in five countries in November-December 2018 to 2020 and among adolescents aged 10 

to 17 years (n = 23,107) in six countries in November-December 2019 to 2020. Food insecurity 

in the past year was captured using the Household Food Security Survey Module and the Child 

Food Insecurity Experiences Scale. Changes in the prevalence and severity of food insecurity 

were examined using binary and multinomial logistic regression models, respectively. Models 

included age, gender, racial/ethnic identity, and other sociodemographic characteristics 

associated with food insecurity to adjust for possible sample differences across years. Models 

were weighted to reflect each country’s population. 

Results: Adults (adjusted odds ratio (AOR): 1.15; 95% CI: 1.02-1.31) and adolescents (AOR: 

1.43; 95% CI: 1.19-1.71) in Mexico were more likely to live in food-insecure households in 2020 

versus 2019. Adults in Australia (AOR: 0.81; 95% CI: 0.72-0.92) and Canada (AOR: 0.87; 95% 

CI: 0.77-0.99) were less likely to live in food-insecure households in 2020. Trends in severity 

aligned with changes in prevalence, with some exceptions. Adolescents in Australia (adjusted 

relative risk ratio (ARRR): 2.24; 95% CI: 1.65-3.02) and the United States (ARRR: 1.39; 95% 

CI: 1.04-1.86) had a higher relative risk of many versus no experiences of food insecurity in 

2020. There was no evidence of change among adults and adolescents in the remaining countries. 
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Conclusions: Except for Mexico, few changes in food insecurity among adults and adolescents 

were observed from before to during the COVID-19 pandemic. Action is needed to support 

households at risk of food insecurity. 

 

Keywords: COVID-19 pandemic; cross-country comparison; household food security; public 

health nutrition; adolescent food security. 
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5.2 Introduction 

The inability to access food due to limited financial resources, or food insecurity (274), is 

a major global concern (275,276). In 2015, the United Nations set 17 Sustainable Development 

Goals, including the aim to “End hunger, achieve food security and improved nutrition and 

promote sustainable agriculture” by 2030 (29). The State of Food Security and Nutrition in the 

World 2020 report indicated the individual-level prevalence of moderate or severe food 

insecurity globally, as measured by the Food Insecurity Experience Scale, was approximately 

26% in 2019, with a steady increase observed since 2014 (253).  

Food insecurity is a serious public health problem given its numerous nutritional, mental, 

and physical health consequences (14,15,123). Among adults in Canada, the United Kingdom 

(UK), and the United States (US), lower fruit and vegetable consumption has been observed 

among those living in food-insecure compared to food-secure households (14,117,118). Higher 

prevalence estimates of inadequate nutrient intakes have also been observed among those living 

in food-insecure compared to food-secure households (14). In addition to nutritional concerns, 

numerous mental and physical health conditions among adults, including depression, anxiety, 

hypertension, and diabetes, are associated with living in food-insecure households (15,122,123).  

Similar associations between food insecurity and poor health have been observed among 

adolescents (14,155,277), with concerns about detrimental impacts on development (164,165). In 

Canada and the US, adolescents living in food-insecure households have been found to consume 

fewer servings of fruits, vegetables, and dairy products (14,143,278). Adolescents living in food-

insecure households have also been found to experience poorer mental health compared to those 

living in food-secure households (155,161). For example, experiences of food insufficiency, or 

not having enough food to eat, and hunger, an indicator of severe food insecurity, among 
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adolescents are associated with dysthymia and suicidality in the short- (155) and long-term 

(161). Associations between hunger and poor general health have also been observed (277). 

Further, adolescents experiencing food insecurity are more likely to have delayed academic and 

psychosocial development compared to their food-secure peers (164,165). Overall, food 

insecurity during early life is troubling given the range of impacts during childhood and beyond. 

Adults and adolescents who are socially and economically disadvantaged are most 

vulnerable to food insecurity and its devastating consequences (274). Research in North America 

has repeatedly demonstrated that individuals living with low income, who are precariously 

employed or unemployed, and who have lower levels of formal education are more likely to 

experience food insecurity (77,274,279). Given the link with structural disadvantage, experiences 

of food insecurity disproportionately burden individuals who are lone parents, identify as 

women, or identify as Black, Indigenous, or Latino (115,274). Similar patterns have been 

observed among culturally and linguistically diverse communities in Australia and the UK 

(64,280). Consequently, the burden of food insecurity and associated outcomes is not equally 

distributed among the population.  

Disruptions induced by the coronavirus disease 2019 (COVID-19) pandemic have 

heightened disadvantage faced by subgroups of the population (33–35,281), including the 

potential exacerbation of food insecurity globally (33–36,253).While concern is highest about 

increases in the Global South, there is also concern about rates of household food insecurity in 

the Global North, with lower but not trivial pre-pandemic prevalence estimates of approximately 

10% (253,274,282). Existing research suggested that the prevalence of food insecurity in 

numerous countries, such as Australia (240), Canada (36), the UK (34), and the US (283), may 

have increased during the early stages of the pandemic. These investigations, among others, 
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provided rapid insight into the potential impact of the COVID-19 pandemic and associated 

public health measures on food insecurity. Differences in measures used to assess the prevalence 

and severity of food insecurity before and during the COVID-19 pandemic, however, complicate 

comparisons across time points (242). Further, some prior investigations focused on adults living 

in a particular state or individuals who identify as women (33,240,283), again hindering 

comparisons across studies and limiting generalizability to broader populations. The purpose of 

this study was to examine changes in the prevalence and severity of food insecurity among adults 

aged 18 to 100 years and adolescents aged 10 to 17 years in multiple countries using consistent 

measures of food insecurity before to during the COVID-19 pandemic.  

 

5.3 Methods 

Repeated cross-sectional data were drawn from the International Food Policy Study, 

conducted in Australia, Canada, Chile (adolescents only), Mexico, the UK, and the US (284). 

These countries were selected because of similarities in culture, official languages, and food 

environments (37). Self-administered web-based surveys were conducted in November-

December in 2018 (adults only), 2019, and 2020. Surveys were conducted in English in Australia 

and the UK, Spanish in Chile and Mexico, English and French in Canada, and English and 

Spanish in the US. French and Spanish translations were reviewed by members of the research 

team who were fluent in each language. 

Adults aged 18 to 100 years were recruited through the Nielson Consumer Insights 

Global Panel and their partner panels in 2018, 2019, and 2020. Age and sex quotas facilitated 

recruitment of adults reflective of each country’s population. In 2018, quotas based on device 

screen size were used to minimize scrolling to view images associated with some questions. 
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Email invitations with unique survey access links were sent to a random sample of adult 

panelists within each country. Adolescents aged 10 to 17 years were indirectly recruited through 

parent/guardians enrolled in the same panels in 2019 and 2020. Recruitment of adolescent 

respondents was not contingent on recruitment of caregivers to the adult study. Survey 

invitations were sent to adults who confirmed they had a child within the age range of interest 

living in their household. Only one child per household was invited to participate. Sex and age 

quotas in the UK and the US facilitated recruitment of adolescents reflective of the broader 

population (quotas were not employed in the other countries due to limited panel sizes). In 2019, 

no adults and adolescents were recruited from the same households, with 13 dyads recruited 

from the same households in 2020. 

Following eligibility screening based on age, sex, and residing in a target country, 

potential respondents were provided with information about the study and an opportunity to 

consent (adults) or assent (adolescents). Adult respondents and parents/guardians of adolescent 

respondents received renumeration in accordance with their panel’s usual incentive structure 

(e.g., points-based or monetary rewards, chances to win prizes). Research demonstrates these 

incentives increase response rates and decrease response bias (285–287). The study was 

reviewed by and received ethics clearance through a University of Waterloo Research Ethics 

Committee (adult: ORE# 30829, adolescent: ORE# 41477). Full descriptions of the study 

methods are available in the Technical Reports for each year 

(http://foodpolicystudy.com/methods/). 

The adult sample included both repeat and new respondents in 2019 and 2020. To 

mitigate the influence of remembering prior responses on survey completion, only the first 

instance of survey completion by a given respondent was retained (288), resulting in the 
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exclusion of 1,684 respondents in 2019 and 342 respondents in 2020. Respondents with missing 

food security data were also excluded (adults: n = 77 in 2018, n = 59 in 2019, n = 105 in 2020; 

adolescents: n = 18 in 2019, n = 14 in 2020), leaving analytic samples of 22,747, 19,225, and 

21,306 adults from the 2018 to 2020 surveys, respectively, and 11,090 and 12,017 adolescents 

from the 2019 and 2020 surveys, respectively. The numbers of adults and adolescents who 

completed the surveys, whose data were excluded, whose data were available for analysis, and 

who were included in the analytic samples for each of 2018 (adults only), 2019, and 2020, are 

summarized in Table 5.1.  

Post-stratification sample weights were constructed using a raking algorithm, with 

population estimates drawn from the census in each country based on age group, sex, region, 

ethnicity (except in Canada), and education (except in Mexico) (289–293).  

 

Table 5.1: Number of adults aged 18 to 100 years and adolescents aged 10 to 17 years who 

completed the surveys, whose data were excluded, whose data were available for analysis, and 

whose data were included in the analytic samples from the International Food Policy Study 

survey in 2018, 2019, or 2020 in Australia, Canada, Chile, Mexico, the United Kingdom, or the 

United States. 

Adult surveys 

Sample type 2018 (year 2) 2019 (year 3) 2020 (year 4) 

Completed 28,684 29,290 30,131 

Excluded1 5,860 8,322 8,378 

Available for analysis 22,824 20,968 21,753 

Analytic2,3 22,747 19,225 21,306 

Adolescent surveys 

Sample type 2018 2019 (year 1) 2020 (year 2) 

Completed Not applicable 11,491 12,489 

Excluded1 Not applicable 383 458 

Available for analysis Not applicable 11,108 12,031 

Analytic3 Not applicable 11,090 12,017 
1Data were excluded by the International Food Policy Study team because the respondent was 

ineligible or due to missing information on region, inadequate sample size to reliably construct 

sample weights (e.g., participants within the Canadian territories), invalid response to a data 

quality question, survey completion time under 15 minutes for adults and 10 minutes for 
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adolescents, and/or invalid responses to at least three of 20 open-ended measures (adults only). 
2Only the first instance that respondents answered the survey were retained, excluding 1,684 

respondents in 2019 and 342 respondents in 2020. 
3Data were excluded for respondents with missing food security data: adults: n = 77 in 2018, n = 

59 in 2019, n = 105 in 2020; adolescents: n = 18 in 2019, n = 14 in 2020. 

 

5.3.1 Measures 

The 18-item Household Food Security Survey Module (HFSSM), routinely used in 

research and surveillance in the Global North (53,54,59), was used to assess household food 

security status over the past year among respondents to the adult survey (57,258). Ten items 

assess food security status among adults in the household and, where applicable, the remaining 

eight items query about the experiences of children under the age of 18 years. The HFSSM 

probes experiences ranging from worrying about running out of food and not being able to afford 

balanced meals to going a whole day without eating (61). Using Health Canada’s coding method 

(61), adults were classified as living in households that were food secure (0 affirmations), 

marginally food insecure (1 affirmation), moderately food insecure (2 to 5 affirmations adult 

scale, 2 to 4 affirmations child scale), or severely food insecure (6 or more affirmations adult 

scale, 5 or more affirmations child scale) (61). If there was discordance between the 

classifications based on adults and children, the more severe classification denoted the food 

security status of the household. For the current analyses, in addition to a four-level variable 

indicating severity of food insecurity, a dichotomous variable was constructed, considering those 

living in marginally, moderately, and severely food-insecure households to be food insecure. 

Marginal food insecurity was considered within the food-insecure category because of its 

adverse influence on health (294). 

The adolescent survey included the 10-item Child Food Insecurity Experiences Scale 

(92), comprising items that span worrying about running out of food, compromises to diet 
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quality, eating less, going hungry, and experiencing emotional elements of food insecurity, such 

as shame, over the past year. This scale has been assessed for reliability, accuracy, and cross-

context equivalence among children and adolescents aged 5 to 18 years in 13 countries, 

including those in this study (92). High internal consistency was found using Cronbach alpha 

(0.88 to 0.94 across countries) and confirmatory factor analysis, while acceptable criterion 

validity relative to other markers of food insecurity and cross-context equivalence was also 

demonstrated. An adolescent-reported measure of food insecurity was included because prior 

research suggests adolescents are aware of and can report experiences of food insecurity, with 

their reports diverging from those of their caregivers (85,86,89). Response options for each item 

include never (scored value of 0), 1 or 2 times (scored value of 1), and many times (scored value 

of 2). Based on the resulting continuous score, adolescents were categorized as having no (0 

affirmations), few (1 to 6 affirmations), several (7 to 10 affirmations), or many (11 to 20 

affirmations) experiences of food insecurity over the past year (92). In addition to the four-

category variable indicative of the number of experiences of food insecurity, a dichotomous 

variable was constructed, considering those with few or more experiences of food insecurity as 

food insecure. 

Adult respondents entered their age using a numeric response option (258). Recognizing 

the gendered nature of food insecurity (295,296), gender identity was used instead of sex and 

was queried using categories recommended by the Canadian Institutes of Health Research (297). 

Categories included man, woman, trans male/trans man, trans female/trans woman, gender 

queer/gender non-conforming, other, don’t know and refuse to answer. For analytic purposes, 

response options were condensed to man (including trans male/trans man), woman (including 

trans female/trans woman), and gender queer/gender non-conforming/other/not stated. Response 



50 

 

categories for racial/ethnic identity and cultural diversity were country-specific and grouped by 

the study team into Black/Indigenous/People of Color (BIPOC) and/or speaks language other 

than English at home; White, not Indigenous, and/or English-speaking at home (White and/or 

English-speaking); or not stated (258). The White and/or English-speaking category 

encompasses respondents in Australia who only spoke English at home and did not identify as 

Indigenous (Aboriginal or Torres Strait Islander). In Australia, language is used as a component 

of cultural diversity (298). The White and/or English-speaking category also included individuals 

in Mexico who did not identify as Indigenous, and individuals in Canada, the UK, and the US 

who identified as White only. All other response options were considered to align with the 

BIPOC and/or speaks language other than English at home category. Response options for 

highest level of educational attainment were also country-specific and categorized into low 

(secondary education or less), medium (some post-secondary education), high (university degree 

or above), or not stated. For employment status, respondents were provided with 14 options, 

including providing an open-ended response (258). Within the current analyses, responses were 

classified as working, not working (e.g., parental leave), unemployed, and not stated. Perceived 

income adequacy was gauged by asking respondents how easy or difficult it is to make ends 

meet (258). Response options ranged from very difficult to very easy, with the opportunity to 

select don’t know or prefer not to answer. For the current analyses, these categories were 

combined into very difficult/difficult (difficult), neither easy nor difficult (neither), easy/very 

easy (easy), and not stated (103). Respondent living arrangement was queried using 11 response 

options and consolidated into no other adults or children, other adults but no children, no other 

adults but children, other adults with children, and not stated (103).  
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Adolescents selected their age from a pre-populated list that ranged from 10 to 17 years 

(258). Adolescents were asked to identify their sex as male or female (gender identity was not 

queried among adolescents). Racial/ethnic identity and cultural diversity reported by respondents 

were grouped using the same method as applied to the adult survey (258), resulting in three 

categories: BIPOC and/or speaks language other than English at home, White and/or English 

speaking, and not stated. Perceived income adequacy was gauged using an adolescent-oriented 

question: “Does your family have enough money to pay for things your family needs?” (258). 

Response options ranged from not enough to more than enough money and were consolidated 

into not enough/barely enough money (not enough), enough/more than enough money (enough), 

and not stated. 

 

5.3.2 Statistical analyses 

Analyses were conducted using SAS, version 9.4 (Cary, NC), with SURVEY commands 

applied to allow the application of sample weights. Univariate frequency tables were used to 

characterize sociodemographic characteristics as well as adult-reported household and 

adolescents self-reported food security using the four-category variables, by country and year. 

Weighted binary logistic regression models stratified by country assessed changes in the 

prevalence of living in households with any level of food insecurity or having any experiences of 

food insecurity (i.e., using the dichotomous variable) in 2020 relative to 2019. To account for 

possible differences in the samples across years, models were adjusted for variables associated 

with food insecurity in previous research (64,103,274,282), including age, gender identity (adult) 

or sex (adolescents), racial/ethnic identity and cultural diversity, educational attainment (adult 

only), employment status (adult only), perceived income adequacy, and living arrangement 
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(adult only). The adult model included an indicator of food insecurity status in 2018 to 

strengthen inference about changes in food security between 2019 and 2020 (2018 data were not 

available for adolescents). Weighted multinomial logistic regression models examined changes 

in the severity of food insecurity among adults and adolescents in each country using the four-

category food security variable and adjusting for the aforementioned covariates. Sensitivity 

analyses excluding perceived income adequacy from all models were conducted given the impact 

of the COVID-19 pandemic on economic stability (30). 

The analyses in this paper are intended to be primarily descriptive, and the limited 

inferences made consider the strength of the evidence from point estimates and confidence 

intervals in a holistic manner (299). P-values are reported to facilitate strict inference by readers, 

although explicit adjustment for multiple testing may be complicated due to the non-

independence of some tests (300). 

 

5.4 Results 

The country-specific distributions of the adult sample from 2018 to 2020 (Table 5.2) and 

the adolescent sample from 2019 to 2020 (Table 5.3) were consistent with each country’s 

population distributions by age, gender identity (adults) or sex (adolescents), and racial/ethnic 

identity and cultural diversity, per the weighting protocol. The sociodemographic characteristics 

of the samples by year are summarized in Supplemental tables 5.1 to 5.5. 
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Table 5.2: Sociodemographic characteristics of adults aged 18 to 100 years participating in the International Food Policy Study in 

2018, 2019, and 2020, by country (n = 63,278)1-3. 

Country Australia 

(n = 11,645) 

Canada 

(n = 12,570) 

Mexico 

(n = 12,621) 

United Kingdom 

(n = 13,294) 

United States 

(n = 13,148) 

 n (%) n (%) n (%) n (%) n (%) 

Year 

2018 4,083 (34.9%) 4,386 (34.9%) 4,132 (32.8%) 5,516 (41.5%) 4,630 (35.1%) 

2019 3,479 (30.1%) 3,908 (31.1%) 4,210 (33.3%) 3,703 (27.9%) 3,925 (29.9%) 

2020 4,083 (35.0%) 4,276 (34.0%) 4,279 (33.9%) 4,075 (30.6%) 4,593 (34.9%) 

Age4, years 46.0 (45.7-46.4) 47.7 (47.3-48.1) 39.7 (39.3-40.0) 47.9 (47.6-48.2) 46.7 (46.4-47.1) 

Gender identity 

Man (including trans 

male/trans man) 

5,674 (48.9%) 6,129 (49.4%) 6,449 (47.5%) 6,502 (48.5%) 6,173 (47.6%) 

Woman (including trans 

female/trans woman) 

5,942 (50.8%) 6,380 (50.1%) 6,118 (52.1%) 6,755 (51.2%) 6,920 (51.9%) 

Other/not stated 29 (0.3%) 61 (0.6%) 54 (0.4%) 37 (0.3%) 55 (0.5%) 

Racial/ethnic identity and cultural diversity 

BIPOC and/or speaks 

language other than 

English at home 

1,799 (25.8%) 2,541 (20.4%) 2,038 (20.2%) 1,278 (11.4%) 3885 (36.0%) 

White and/or English 

speaking 

9,810 (73.9%) 9,797 (77.5%) 10,321 (77.8%) 11,912 (87.9%) 9198 (63.4%) 

Not stated 36 (0.3%) 232 (2.1%) 262 (2.0%) 104 (0.7%) 65 (0.6%) 

Educational attainment5 

Low 4,133 (42.0%) 3,429 (42.4%) 2,693 (22.0%) 4,200 (49.6%) 4,612 (57.4%) 

Medium 3,972 (32.0%) 4,953 (33.2%) 1,582 (13.4%) 3,694 (21.2%) 2,846 (9.9%) 

High 3,500 (25.5%) 4,138 (24.0%) 8,322 (64.5%) 5,324 (28.5%) 5,649 (32.5%) 

Not stated 40 (0.4%) 50 (0.4%) 24 (0.2%) 76 (0.7%) 41 (0.3%) 

Employment status 

Working 5,678 (48.9%) 6,125 (45.3%) 8,644 (65.8%) 6,423 (47.5%) 6,005 (41.0%) 

Not working 4,655 (38.9%) 5,129 (42.0%) 3,012 (26.3%) 5,622 (40.9%) 5,621 (44.5%) 

Unemployed 1,182 (11.0%) 1,128 (10.9%) 824 (6.7%) 1,144 (10.7%) 1,182 (11.1%) 
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Not stated 130 (1.2%) 188 (1.9%) 141 (1.2%) 105 (0.9%) 340 (3.4%) 

Perceived income adequacy 

Difficult 2,992 (26.1%) 3,114 (27.6%) 5,472 (45.5%) 2,817 (23.4%) 3,671 (30.3%) 

Neither 4,437 (38.7%) 4,747 (38.2%) 4,848 (37.7%) 4,762 (37.2%) 4,392 (34.6%) 

Easy 4,108 (33.9%) 4,591 (33.0%) 2,206 (16.0%) 5,592 (38.4%) 4,949 (33.9%) 

Not stated 108 (1.2%) 118 (1.1%) 95 (0.7%) 123 (1.0%) 136 (1.3%) 

Living arrangement 

No other adults or 

children 

2,344 (19.0%) 2,943 (24.0%) 679 (6.0%) 2,820 (21.4%) 2,718 (20.8%) 

Other adults but no 

children 

5,444 (46.9%) 5,981 (47.6%) 4,329 (34.7%) 6,147 (44.5%) 5,492 (42.9%) 

No other adults but 

children 

802 (7.0%) 688 (5.5%) 820 (7.4%) 3494 (26.9%) 897 (7.3%) 

Other adults with 

children 

3,003 (26.6%) 2,926 (22.6%) 6,750 (51.5%) 793 (7.0%) 3,999 (28.6%) 

Not stated 52 (0.5%) 32 (0.4%) 43 (0.4%) 40 (0.3%) 42 (0.4%) 
1Abbreviation: BIPOC, Black, Indigenous, People of Color. 

2Cell sizes are unweighted and may not align with the percentages, which are weighted using sample weights. 
3Percentages may not sum to 100% due to rounding. 

4Mean and 95% confidence interval for age. Sample size is equivalent to the sample size noted by country. 
5Low educational attainment includes secondary education or less, medium includes some post-secondary education, high educational 

attainment includes university degree or above. 
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Table 5.3: Sociodemographic characteristics of adolescents aged 10 to 17 years participating in the International Food Policy Study in 

2019 and 2020, by country (n = 23,107)1-3. 

Country Australia 

(n = 3,021) 

Canada 

(n = 7,564) 

Chile 

(n = 2,867) 

Mexico 

(n = 3,438) 

United Kingdom 

(n = 3,036) 

United States 

(n = 3,181) 

 n (%) n (%) n (%) n (%) n (%) n (%) 

Year 

2019 1,431 (47.4%) 3,674 (48.6%) 1,252 (43.7%) 1,616 (47.0%) 1,518 (50.0%) 1,599 (50.3%) 

2020 1,590 (52.6%) 3,890 (51.4%) 1,615 (56.3%) 1,822 (53.0%) 1,518 (50.0%) 1,582 (49.7%) 

Age4, years 13.4 (13.3-13.5) 13.5 (13.4-13.5) 13.5 (13.4-13.6) 13.5 (13.4-13.5) 13.4 (13.4-13.5) 13.5 (13.4-13.6) 

Sex 

Male 1,626 (51.4%) 3,869 (50.9%) 1,593 (51.1%) 1,924 (50.6%) 1,498 (51.3%) 1,629 (51.1%) 

Female 1,395 (48.6%) 3,695 (49.1%) 1,274 (48.9%) 1,514 (49.4%) 1,538 (48.7%) 1,552 (48.9%) 

Racial/ethnic identity and cultural diversity 

BIPOC and/or speaks 

language other than 

English at home 

600 (24.6%) 1,957 (27.3%) 310 (14.4%) 439 (20.3%) 364 (17.0%) 886 (47.9%) 

White and/or English 

speaking 

2,409 (75.0%) 5,480 (71.0%) 2,485 (83.3%) 2,906 (76.8%) 2,646 (82.1%) 2,287 (51.7%) 

Not stated 12 (0.4%) 127 (1.7%) 72 (2.2%) 93 (3.0%) 26 (0.9%) 8 (0.4%) 

Perceived income adequacy 

Not enough 678 (21.9%) 1,318 (17.6%) 887 (31.8%) 1,065 (33.3%) 759 (24.7%) 762 (26.2%) 

Enough 2,314 (77.1%) 6,144 (81.0%) 1,946 (67.2%) 2,350 (66.1%) 2,242 (74.1%) 2,393 (73.0%) 

Not stated 29 (1.0%) 102 (1.4%) 34 (1.1%) 23 (0.6%) 35 (1.1%) 26 (0.8%) 
1Abbreviation: BIPOC, Black, Indigenous, People of Color. 

2Cell sizes are unweighted and may not align with the percentages, which are weighted using sample weights. 
3Percentages may not sum to 100% due to rounding. 

4Mean and 95% confidence interval for age. Sample size is equivalent to the sample size noted by country. 
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In the most recent year (2020), approximately half of adult respondents in Mexico 

reported it was difficult to make ends meet. In the remaining countries, the prevalence of adults 

reporting difficulty making ends meet ranged from 20.3% to 30.6%. The proportions of adults 

living in households with any level of food insecurity ranged from 36.6% to 74.6% (Figure 5.1). 

The prevalence of adolescents reporting their families did not have enough money to meet their 

needs ranged from 17.9% to 37.7% across countries. Among adolescents in Mexico, the 

prevalence of food insecurity, based on few or more experiences, was 73.1% in 2020. In the 

remaining countries, the prevalence of food insecurity, based on few or more experiences, ranged 

from 35.0% to 70.3% in 2020 (Figure 5.2).  

 

Figure 5.1: Proportion of adults aged 18 to 100 years living in food-insecure households in 

2018, 2019, and 2020, by country, International Food Policy Study (n = 63,278). 
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Weighted percentages of the proportions of adults living in food-insecure households in 2018, 

2019, and 2020 in (A) Australia (n = 11,645), (B) Canada (n = 12,570), (C) Mexico (n = 12,621), 

(D) the United Kingdom (n = 13,294), and (E) in the United States (n = 13,148). 
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Figure 5.2: Proportion of adolescents aged 10 to 17 years experiencing food insecurity in 2019 

and 2020, by country, International Food Policy Study (n = 23,107). 
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Weighted percentages of the proportions of adolescents experiencing food insecurity in 2019 and 

2020 in (A) Australia (n = 3,021), (B) Canada (n = 7,564), (C) Chile (n = 2,867), (D) Mexico (n 

= 3,438), (E) the United Kingdom (n = 3,036), and (F) the United States (n = 3,181). 
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versus 2019. In Canada, the odds of living in a household with any level of food insecurity were 

lower (AOR: 0.87; 95% CI: 0.77-0.99) in 2020 versus 2019 (Table 5.4). The adjusted relative 

risk ratio of living in moderately food-insecure households relative to living in food-secure 

households were lower in Canada (ARRR: 0.84; 95% CI: 0.72-0.97) in 2020 versus 2019. There 

was little evidence of changes in the odds of living in households with food insecurity from 2019 

to 2020 in the UK (AOR: 0.90; 95% CI: 0.79-1.02). When considering severity, the relative risk 

ratio of adults living in severely food-insecure households were lower in the UK (ARRR: 0.82; 

95% CI: 0.68-0.99) in 2020 versus 2019. In the US, little evidence of changes in the odds of 

living in households with food insecurity from 2019 to 2020 was observed (AOR: 1.05; 95% CI: 

0.93-1.19). Similarly, no changes were observed in the US when considering severity (Table 

5.4). 

There was little or weak evidence of changes in the likelihood of adolescent-reported 

experiences of food insecurity from 2019 to 2020 in any country, except in Mexico, where the 

odds of adolescents experiencing food insecurity were higher in 2020 (AOR: 1.43; 95% CI: 1.19-

1.71) (Table 5.5). Among adolescents in Mexico, the relative risk ratio of few (ARRR: 1.42, 

95% CI: 1.18-1.71) and several (AOR: 1.48; 95% CI: 1.07-2.04) experiences of food insecurity 

compared to no experiences were higher in 2020 compared to 2019 (Table 5.5). The relative risk 

ratio of many versus no experiences of food insecurity were higher in Australia (ARRR: 2.24; 

95% CI: 1.65-3.02) and the US (ARRR: 1.39; 95% CI: 1.04-1.86) in 2020 versus 2019. There 

was little or weak evidence of other changes in the number of experiences of food insecurity 

among adolescents. Sensitivity analyses excluding perceived income adequacy yielded similar 

findings among adults and adolescents (results not shown). 
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Table 5.4: Adjusted odds of living in households with any level of food insecurity and marginal, moderate, or severe food insecurity 

in 2020 compared to 2019 among adults aged 18 to 100 years, by country, International Food Policy Study (n = 63,278)1,2. 

Country Australia Canada Mexico United Kingdom United States 

2020 versus 

2019 

AOR  

(95% CI) 

P-value AOR  

(95% CI) 

P-value AOR  

(95% CI) 

P-value AOR  

(95% CI) 

P-value AOR  

(95% CI) 

P-value 

Any level of 

food 

insecurity3 

0.81 (0.72-0.92) 0.0009 0.87 (0.77-0.99) 0.0287 1.15 (1.02-1.31) 0.0246 0.90 (0.79-1.02) 0.11 1.05 (0.93-1.19) 0.42 

2020 versus 

2019 

ARRR  

(95% CI) 

P-value ARRR  

(95% CI) 

P-value ARRR  

(95% CI) 

P-value ARRR  

(95% CI) 

P-value ARRR  

(95% CI) 

P-value 

Marginally 

food 

insecure4 

0.90 (0.74-1.09) 0.26 0.97 (0.80-1.16) 0.72 0.99 (0.84-1.16) 0.89 1.05 (0.85-1.28) 0.68 1.00 (0.83-1.20) 0.98 

Moderately 

food 

insecure4 

0.78 (0.67-0.91) 0.0012 0.84 (0.72-0.97) 0.0216 1.18 (1.02-1.36) 0.0217 0.87 (0.74-1.03) 0.10 1.05 (0.91-1.22) 0.50 

Severely 

food 

insecure4 

0.79 (0.66-0.94) 0.0088 0.83 (0.69-1.01) 0.06 1.40 (1.19-1.66) <0.0001 0.82 (0.68-0.99) 0.0391 1.08 (0.92-1.27) 0.34 

1Abbreviation: AOR, adjusted odds ratio; ARRR, adjusted relative risk ratio. 
2Sample sizes by year are as follows 22,747 in 2018, 19,225 in 2019, and 21,306 in 2020. Sample sizes by food security category, 

irrespective of country and year, are 34,005 adults lived in food secure households, 6,657 adults lived in marginally food insecure 

households, 13,222 adults lived in moderately food insecure households, and 9,394 adults lived in severely food insecure households. 

3Any level of food insecurity corresponds to one or more affirmations in the Household Food Security Survey Module. 

4Marginally food insecure corresponds to one affirmation in the Household Food Security Survey Module, moderately food insecure 

corresponds to two to five affirmations on the adult scale and/or two to four affirmations on the child scale, or severely food insecure 

corresponds to six or more affirmations adult scale and/or five or more affirmations on the child scale. 
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Table 5.5: Adjusted odds of any experiences and by the number of experiences of food insecurity in 2020 compared to 2019 among 

adolescents aged 10 to 17 years, by country, International Food Policy Study (n = 23,107)1,2. 

Country Australia Canada Chile Mexico United Kingdom United States 

2020 versus 

2019 

AOR 

(95% CI) 

P-value AOR 

(95% CI) 

P-value AOR 

(95% CI) 

P-value AOR 

(95% CI) 

P-value AOR 

(95% CI) 

P-value AOR 

(95% CI) 

P-value 

Any 

experiences3 

1.16 (0.98-

1.37) 

0.08 0.90 (0.81-

1.00) 

0.06 0.94 (0.78-

1.13) 

0.49 1.43 (1.19-

1.71) 

0.0001 0.88 (0.74-

1.04) 

0.14 0.94 (0.79-

1.13) 

0.52 

2020 versus 

2019 

ARRR 

(95% CI) 

P-value ARRR 

(95% CI) 

P-value ARRR 

(95% CI) 

P-value ARRR 

(95% CI) 

P-value ARRR 

(95% CI) 

P-value ARRR 

(95% CI) 

P-value 

Few 

experiences4 

0.98 (0.82-

1.18) 

0.86 0.92 (0.82-

1.03) 

0.14 0.94 (0.78-

1.14) 

0.54 1.42 (1.18-

1.71) 

0.0002 0.90 (0.75-

1.09) 

0.28 0.83 (0.68-

1.01) 

0.06 

Several 

experiences4 

1.18 (0.86-

1.61) 

0.30 0.82 (0.64-

1.05) 

0.11 1.02 (0.75-

1.40) 

0.90 1.48 (1.07-

2.04) 

0.0168 0.84 (0.59-

1.18) 

0.31 1.03 (0.74-

1.44) 

0.86 

Many 

experiences4 

2.24 (1.65-

3.02) 

<0.0001 0.84 (0.65-

1.07) 

0.15 0.75 (0.53-

1.08) 

0.12 1.43 (0.99-

2.07) 

0.06 0.75 (0.54-

1.05) 

0.10 1.39 (1.04-

1.86) 

0.0249 

1Abbreviation: AOR, adjusted odds ratio; ARRR, adjusted relative risk ratio.  
2Sample sizes by year are as follows 11,090 in 2019 and 12,017 in 2020. Sample sizes by food security category, irrespective of 

country and year, are 11,947 adolescents reported no experiences of food insecurity, 7,989 adolescents reported few experiences of 

food insecurity, 1,587 adolescents reported several experiences of food insecurity, and 1,584 adolescents reported many experiences 

of food insecurity. 

3Any experiences of food insecurity corresponds to one or more affirmations on the Child Food Insecurity Experiences Scale. 

4Few experiences corresponds to one to six affirmations on the Child Food Insecurity Experiences Scale, several experiences 

corresponds to seven to ten affirmations, many experiences corresponds to eleven to twenty affirmations. 
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5.5 Discussion 

A prior cross-country comparison raised concerns about increases in the prevalence of 

food insecurity after the onset of the COVID-19 pandemic in March 2020 (30), as have studies 

conducted early in the pandemic in the countries considered here (34,36,238–240,283). We 

found evidence of increasing likelihood and severity (adults) or numbers of experiences 

(adolescents) of food insecurity from 2019 to 2020 in Mexico. The proportions of adolescents 

reporting many experiences of food insecurity also increased in Australia and the US from 2019 

to 2020. Among adults and adolescents in the remaining countries, however, the likelihood of 

food insecurity was either lower or unchanged from 2019 to 2020, with assessment of severity 

suggesting improvements or no changes. 

Consistent with our findings for adults and adolescents, research conducted early in the 

pandemic suggested the prevalence of household food insecurity increased in Mexico compared 

to before the pandemic (239). The observed decline in the likelihood of adults living in food-

insecure households from 2019 to 2020 in Australia and Canada and the lack of change in the 

likelihood among adults in the UK and US, however, contrast findings of research conducted in 

those countries early in the pandemic. Research conducted in Australia, Canada, the UK, and the 

US between March and August of 2020 found increases in the proportions of adults living in 

food-insecure households and the prevalence of household food insecurity within the prior 30 

days (36,240), three months (241), six months (34,94), or since the onset of the pandemic (283). 

In late 2020, it was estimated that a lower proportion of individuals aged 12 years and older in 

Canada lived in food-insecure households in the past year compared to prior to the pandemic 

(254). Other investigations conducted in the US in May and December of 2020 found no change 

in the prevalence of household food insecurity in the previous 12 months (301,302). 
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To our knowledge, no other studies have compared the prevalence of food insecurity 

from before to during the COVID-19 pandemic using adolescent-reported data. A study of 

individuals in grades six and seven living in New Orleans, US in the fall of 2020 found that 

almost three-in-ten “had worried about the amount or type of food available” (303). In the UK, 

18% of individuals between the age of 8 to 17 years experienced food insecurity through the 

2020 summer break, as measured using seven questions that queried about going to a friend’s 

house to eat, eating less, and feeling hungry (34,94). These estimates of food insecurity among 

adolescents are lower than those observed here, and do not shed light on changes from before to 

during the pandemic.  

The differences in trends in food insecurity across countries considered in this study, 

based on consistent measures of food insecurity and data collection time points, likely reflect 

heterogeneity in the timing and stringency of public health restrictions to mitigate the spread of 

COVID-19 (e.g., workplace closures and stay-at-home orders), the transient disruptions in food 

supply chains, and the timing and adequacy of social protection measures by country 

(30,213,215,304). The observed increases in food insecurity in Mexico versus other countries 

may relate to the lack of policy responses compared to the other countries in this investigation. 

Social protection programs such as the Coronavirus Supplement in Australia (305), the Canadian 

Emergency Response Benefit (213), the Emergency Family Income program in Chile (306), 

Universal Credit in the UK (307), and the Federal Pandemic Unemployment Compensation 

program in the US (213) were altered or implemented, potentially contributing to the declines or 

lack of change in food insecurity observed between 2019 and 2020. In contrast, limited economic 

responses to the pandemic in Mexico have been noted, for example, including the provision of 

loans to small- and medium-sized business and enabling advanced withdrawal of pension funds 
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(308,309). As of October 2020, spending on social protection measures, such as income 

supports, during the pandemic was equal to 0.5% of Mexico’s gross domestic product (GDP) 

(309,310). The levels of spending in Australia, Canada, Chile, the UK, and the US were higher 

(7.6% to 11.6% of GDP) during the same timeframe (310), potentially improving the capacity of 

households and individuals to buffer economic shocks associated with the pandemic and 

associated public health restrictions. Nonetheless, across all countries considered, the proportions 

of adults and adolescents affected by food insecurity remain high, with worrisome implications 

for health (14,15,123,155,277). 

Direct comparison of food security classification between the HFSSM and Child Food 

Insecurity Experiences Scale is not possible, as the HFSSM assesses food insecurity at the 

household level based on manifestations with increasing severity, while the adolescent scale 

captures the overall number of experiences of food insecurity reported by adolescents (59,92). 

Nevertheless, in the current study, similar trends in prevalence based on the adult and adolescent 

surveys were observed in Mexico and the UK. The odds ratios for adults and adolescents in 

Canada were also similar, though due to the smaller sample size of adolescents, the confidence 

intervals are wider for the adolescent estimate. In Australia and the US, the trends for adults 

versus adolescents appear to diverge.  

Previous research suggests children may be partially shielded from food insecurity 

(50,52,84), such that differences in adults’ and adolescents’ experiences of food insecurity may 

reflect how household level food insecurity is managed. Given the observed divergence in 

Australia and the US, however, it is possible that relying on adult-level reporting for the 

household overlooks children’s experiences of food insecurity (85,86,92), underscoring the 

rationale for including an adolescent-reported measure in this study. The contradictory trends 
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based on the adult and adolescent surveys in Australia and the US may also relate to household 

composition, given the differential impact of the COVID-19 pandemic on various subgroups 

(33,34,36,302). Given the particular vulnerability of households with children to food insecurity 

(103,274,282,311), increases in the proportion of adults living in food-insecure households in 

Mexico may relate to the fact that over half of adults in the sample lived in households with 

children. Household composition data was not available for the adolescent survey, limiting the 

ability to speculate how compositional differences related to changes in food insecurity 

experiences.  

The present study used measures intended to capture experiences of food insecurity in the 

prior 12 months, with the reporting period for 2020 thus overlapping with the time periods 

examined in studies conducted in earlier stages of the pandemic. The measures in the current 

study theoretically should have captured increases in food insecurity observed in other studies of 

adults conducted early in the pandemic (34,36,238–240,283). The available data preclude us 

from examining the dynamics of food insecurity within the 12-month period from late 2019 to 

late 2020. The lower or unchanged prevalence observed in some countries in late 2020 compared 

to late 2019 in the current study and other research in Canada and the US (254,302) could reflect 

a recency effect, which is a cognitive bias such that more recent experiences are recalled more 

easily than those that are more distal (312). In a comparison of 12-month and 30-day recall 

periods for assessment of prevalence of food insecurity in the US with the HFSSM, however, the 

30-day prevalence was lower than the 12-month prevalence (313), consistent with expectation 

that a longer recall period captures more experiences and inconsistent with a recency effect.  

Differences in estimates from studies conducted during the pandemic may also relate to 

the use of various versions of the HFSSM, including modules with three, six, ten, or 18-items 
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and reference periods ranging from 30 days to 12 months 

(33,34,36,94,240,241,254,283,301,302). Estimates of the prevalence of household food 

insecurity from before to during the pandemic have also been based on the Food Insecurity 

Experience Scale and the eight-item Latin American and Caribbean Food Security Scale, with 

one- and three-month reference periods, respectively (238,239). These differences in 

measurement make it challenging to directly compare across studies. Heterogeneity in the 

populations examined may also contribute to differences across studies. The present study used 

sample quotas and survey weights to reflect the populations of adults and adolescents in each 

country. Some previous investigations conducted in March/April, May/June, and 

October/November 2020 focused on subgroups including adults living in a particular state or 

individuals who identify as women (33,240,283) suggested that the estimated prevalence of 

adults in food-insecure households increased after the onset of the pandemic relative to pre-

pandemic estimates. Future country-specific research using data from the International Food 

Policy Study will examine changes in food insecurity among subgroups characterized by gender 

identity, racial/ethnic identity, and perceived income adequacy to provide insight into trends 

among different subpopulations and the need for targeted policy responses. More broadly, the 

COVID-19 pandemic has deepened inequities (236,237), underscoring the importance of 

ongoing monitoring to identify subgroups particularly vulnerable to food insecurity. This is 

particularly important given overlapping emergencies associated with infectious disease, the 

climate crisis, and conflicts in various regions of the world, and their potential to continue to 

undermine food security (4,31). 

The repeated cross-sectional data used in this study afforded the opportunity to examine 

changes in the prevalence and severity of food insecurity over time among adults and adolescents 



68 

 

in several countries. The use of survey weights to account for potential differences in sample 

composition between years and adjustment for food insecurity status among adults in 2018 

strengthened our ability to assess changes over time. The opportunity to conduct longitudinal 

analyses using data from respondents who participated in more than one year was limited by 

small cell counts. Further, the findings reflect a snapshot in time and may not be generalizable to 

future time points given the fluid and everchanging nature of the COVID-19 pandemic, as well 

as other global crises, such as inflation (314), highlighting the importance of ongoing 

monitoring. 

The HFSSM has been used extensively in North America (53,54); however, it does not 

capture all experiences of food insecurity, such as relying on food that is considered culturally 

inappropriate (315). The HFSSM also does not capture how food was obtained, whereas data 

suggest increasing use of food banks and other emergency programming during the pandemic 

(316–318). Federal responses to concerns about food insecurity in Canada, for example, focused 

on supporting food banks, in addition to income supports provided to individuals (281). Given 

the stigma associated with use of food banks and the constraints in accessing food that meets 

dietary preferences and restrictions (169,175), important domains of food insecurity that may 

have implications for health and well-being were not considered here. Further, the categorization 

of sociodemographic characteristics was shaped by capacity to conduct cross-country 

comparisons. This resulted in oversimplification of complex social identity factors, such as 

racial/ethnic identity and cultural diversity, which were consolidated into three categories (319).  
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5.6 Conclusion 

In contrast with observed increases in food insecurity in multiple countries based on data 

collected early in the pandemic, findings from Canada, Chile, and the UK indicate there were 

declines or little change in food insecurity from late 2019 to late 2020, possibly suggesting that 

income support and other program responses to the pandemic may have mitigated vulnerability 

to food insecurity. In Australia and the US, the trends from 2019 to 2020 diverged among adults 

and adolescents, and increased prevalence of food insecurity was observed among adults and 

adolescents in Mexico. Furthermore, in 2020, approximately one-third to three-quarters of adults 

and adolescents across the countries considered were affected by food insecurity. Ongoing 

monitoring is needed to assess longer-term trends and the subgroups most affected to enable 

targeted intervention. Additional research to assess the impact of specific policies on 

vulnerability to food insecurity during the pandemic may inform interventions to ameliorate food 

insecurity and its devastating consequences during other emergencies. 
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6.1 Overview 

Background: The Coronavirus disease 2019 (COVID-19) pandemic differentially impacted the 

prevalence of food insecurity across countries with indications that economic and social policy 

responses during the pandemic may underlie these differences. 

Objective: The objective was to identify packages of economic and social policy responses 

implemented or revised by national level governments in six countries and to consider their 

potential influence on food insecurity. 

Methods: Eight policy response trackers were used to identify economic and social policy 

responses implemented or revised by national level governments between January 2020 and 

December 2022 in Australia, Canada, Chile, Mexico, the United Kingdom, and the United 

States. The eligibility criteria and the hypothesized influence that policy responses had on 

household food insecurity were guided by a theory of change. The collective influence that 

packages of policy responses and broader events in each country had on household food 

insecurity were considered. 

Results: In total, 142 policy responses were included, with the highest number (n = 32) of policy 

responses identified in the United States and the lowest in the United Kingdom (n = 10). 

Financial-based policy responses (e.g., unemployment protection) were emphasized in Australia, 

Canada, and the United Kingdom, while there was a similar number of financial- and resource-

based (e.g., food assistance) in Chile, Mexico, and the United States. Countries that emphasized 

financial-based support and/or expanded existing policy responses appeared to mitigate expected 

increases, and in some cases, contributed to decreases, in food insecurity during the COVID-19 

pandemic. As policy responses expired, the prevalence of household food insecurity increased. 
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Conclusions: Broad packages of economic and social policy responses implemented or revised 

during the COVID-19 pandemic appeared to mitigate anticipated increases in household food 

insecurity in some countries at different time points. Persistent policy responses with the 

potential to address the financial precarity that underlies household food insecurity are needed to 

ameliorate this issue during and beyond periods of crisis. 

 

Keywords: COVID-19 pandemic; household food insecurity; policy analysis; cross-country 

comparison; theory of change. 
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6.2 Introduction 

Household food insecurity—or the inability to access food due to limited financial 

resources (12) —is a global public health concern (320). In 2022, the global prevalence of 

individuals experiencing moderate or severe food insecurity, as measured by the Food Insecurity 

Experience Scale, was 29.6% (1). This estimate has remained unchanged since 2020 and reflects 

a higher prevalence compared to the prevalence of 25.3% observed before the Coronavirus 

disease 2019 (COVID-19) pandemic (1). Household food insecurity has serious negative 

physical and mental health consequences for both adults and children (15,16,122–124,145,151) 

and has been associated with higher healthcare utilization and costs (133,134,147). Living in 

food-insecure households during childhood also negatively influences academic achievement 

and social skills (165,166). 

Different patterns in the prevalence, severity, and populations affected by food insecurity 

occurred after the onset of the COVID-19 pandemic within and across countries. Research 

drawing upon data collected between two time points: 1) March to August and 2) October to 

November 2020 suggested the proportions of adults living in households and the prevalence of 

household food insecurity increased compared to various time points before the COVID-19 

pandemic in Australia, Canada, Chile, Mexico, the United Kingdom (UK), and the United States 

(US) (33–36,238,239). During the latter months of 2020, there were indications of no change or 

a decrease in household-level food insecurity in Canada and the US compared to rates observed 

in 2017/2018 in Canada and 2019 in the US (254,302). Context-specific implementation of 

economic and social policy responses during the COVID-19 pandemic may underlie differences 

in food insecurity prevalence across countries and over time (254,321,322). 
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Existing research has examined associations between singular policy responses 

implemented during the COVID-19 pandemic and household food insecurity and food 

insufficiency (281,323–325). Countries generally used policy packages, however, to mitigate the 

spread of COVID-19 and related shocks associated with the COVID-19 pandemic (e.g., income 

loss) (209). Within packages of policies, responses may have interacted in a complementary and 

mutually reinforcing manner or negated one another (326,327), demonstrating the importance of 

considering the collective influence of policy responses on an endpoint, such as household food 

insecurity. The potential for policy packages to influence household food insecurity was also 

shaped by broader contextual factors including political preferences that drive the type of policy 

responses implemented, and the intention and capacity of Government leaders to implement 

desired policy responses (248,327). 

The objective of this study was to identify packages of economic and social policy 

responses implemented or revised by national level governments in Australia, Canada, Chile, 

Mexico, the UK, and the US. The potential influence of the policy packages on food insecurity 

during the COVID-19 pandemic was considered drawing upon prior research. Findings provide 

insight into characteristics of policy packages (e.g., type of support provided) that can address 

household food insecurity during and beyond periods of crisis. 

 

6.3 Methods 

A policy analysis was conducted to identify and qualitatively compare packages of 

national level policy responses implemented or revised in Australia, Canada, Chile, Mexico, the 

UK, and the US during the COVID-19 pandemic. These countries were selected due to their 

similarities in culture, food environment, and languages spoken and because they are included in 

the International Food Policy Study, which collects data on food insecurity among adults and 
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adolescents annually (37). They were also of interest to compare because most were classified as 

high-income countries, with a federalist government organization, and political regimes that 

were either an electoral or liberal democracy (41–44). Interpreting changes, or lack thereof, in 

the national prevalence of household food insecurity in the six countries in the International Food 

Policy Study through the pandemic motivated the policy analysis (322). Input from a 

collaborative working group, which included food security and nutrition experts from each 

country, guided the policy analysis. Working group members were consulted at all stages of the 

policy analysis (Figure 6.1). 

 

Figure 6.1: Flow diagram outlining the stages of the policy analysis and points of consultation 

with collaborative working group to facilitate consideration of country-specific contexts to 

support the applicability and relevance of study findings. 

 

6.3.1 Search strategy 

The search strategy was based on practices recommended for conducting systematic grey 

literature searches and developed in consultation with a research librarian at the University of 

Consultation with collaborative working group. 
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Waterloo (270). The focus was on grey literature because most information about policy 

responses during the COVID-19 pandemic was documented outside of peer-reviewed literature 

(270). Eight policy response trackers (i.e., databases that collect and systematically report on 

government policy measures) were used to identify policy responses (Table 6.1). Six of the 

trackers were identified a priori and two were identified during the policy search 

(208,212,269,215,262–268). The policy response trackers were developed by authoritative 

bodies such as the World Bank, International Labor Organization, and International Monetary 

Fund (212,262,263,266). In one instance, the tracker was specifically designed to enable 

examination of how COVID-19 policy responses influenced socioeconomic stability, the spread 

of COVID-19, among other outcomes of interest to researchers and policymakers (208,215). 
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Table 6.1: Description of policy response trackers used to identify economic and social policy responses implemented or revised by 

national level governments during the COVID-19 pandemic in Australia, Canada, Chile, Mexico, the United Kingdom, and the United 

States.  

Name of tracker Description of tracker Time frame Regions covered Sources of information 

Eurofound EU 

PolicyWatch Database 

of national-level 

policy measures (267) 

Captured social and economic 

policy responses. Included 

option to filter by COVID-19 

policy responses. 

Captured policy 

responses between 

2020 and 2023. 

European 

countries. 

Information source was not specified, but 

appeared to be gathered from government 

webpages, news outlets, and other non-

governmental organizations (267,328). 

International Labor 

Organization Social 

Protection Monitor 

(266) 

Captured social protection 

measures. There was the option 

to narrow the date range and 

filter by COVID-19 policy 

responses. 

Captured policy 

responses between 

2010 and 2023. 

134 countries at the 

national and sub-

national level. 

Information was collected from online media and 

news and periodically from national ministries of 

labor, social security, welfare, social 

development, finance, and other ministries. 

Other sources were used based on area of focus 

(329). COVID-19 policy responses were 

collected by the International Social Security 

Association, the International Labor 

Organization Social Protection Department and 

other departments. 

International 

Monetary Fund Policy 

Responses to COVID-

19 (212) 

Captured economic responses. 

Includes background 

information (e.g., date of first 

confirmed COVID-19 case) to 

contextualize policy responses. 

Captured policy 

responses between 

2020 and July 2021. 

197 economies. Information was collected from publicly 

available sources or provided to International 

Monetary Fund team members from authorities 

in each country. 

Oxford University 

COVID-19 

Government Response 

Tracker (208,215) 

Captured policy response for the 

purpose of creating indices for 

data analysis. Data files from 

the project are publicly 

available and include 

commented code outlining the 

policy responses included in the 

indices. 

Captured policy 

responses between 

2020 and 2023. 

180 countries at the 

national and sub-

national level. 

Information was collected from publicly 

available resources including government 

briefings/press releases, trusted news articles, 

and international organization reports (215). 

Information was compiled by trained data 

collectors. Data collectors include postgraduates 

from the Blavatnik School of Government, and 

students/graduates from partner institutions. The 

review team verified data collected. 
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United Nations 

Economic 

Commission for Latin 

America and the 

Caribbean COVID-19 

Observatory in Latin 

America and the 

Caribbean, Economic 

and social impact 

 

Social Protection 

Measures to Confront 

COVID-19 

(264,265) 

Captured policy responses 

implemented during the 

COVID-19 pandemic. 

Depending on the version 

reviewed, policy response 

categories included vaccination, 

movement within and across 

countries, health, economy, 

labor, social protection, 

education/schools, gender, and 

education or basic services, cash 

transfer, in-kind transfer, 

payment facilities, price control, 

and tax relief. 

Captured policy 

responses 

implemented 

between 2020 and 

2021/2022 

(depending on 

country). 

Countries in Latin 

America and the 

Caribbean. 

Information was collected from the Resident 

Coordinators System of the United Nations in 

Latin American and the Caribbean, UN Women 

and Economic Commission for Latin America 

and the Caribbean. 

World Bank Social 

Protection and Jobs 

Responses to COVID-

19 database (262,263) 

Captured planned or 

implemented social protection 

and labor policy responses to 

the COVID-19 pandemic. 

Policy responses were grouped 

into three categories: social 

assistance, social insurance, and 

labor markets. 

Captured policy 

responses 

implemented 

between January 

2020 and January 

2022. 

223 economies at 

the national and 

sub-national level. 

Information was collected from materials 

published by governments, global or national 

public information sources (where needed), and 

country-based experts from the World Bank 

Group, United Nations International Children's 

Emergency Fund, United Nations agencies and 

governments. Social protection teams at the 

World Bank verified data collected. 

World Trade 

Organization COVID-

19: Support measures 

(269) 

Captured support measures 

implemented during the 

COVID-19 pandemic. 

The tracker version 

reviewed was 

updated on June 22, 

2023. 

Numerous 

countries including 

the six countries of 

interest. 

Information was collected from direct 

communication between delegations and the 

World Trade Organization Trade Monitoring 

Section. 

Yale Program on 

Financial Stability 

COVID-19 Financial 

Response Tracker 

(268) 

Captured economic policy 

responses. Included list of 

public sources to identify policy 

responses. 

Captured policy 

responses up to 

November 8, 2021. 

Numerous 

countries including 

the six countries of 

interest. 

Information was collected from public 

communications (e.g., government media 

releases) and implementing documents. Yale 

staff verified data collected. 
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6.3.2 Eligibility criteria 

Economic and social policy responses implemented or revised by national level 

governments between January 2020 and December 2022 in one of the six countries under 

investigation were examined. The focus on economic and social policy responses aligned with 

evidence from high-income countries indicating household food insecurity is alleviated by 

financial-based support (28,98,189,214). National-level government policy responses were 

selected to align with the level of analysis in the cross-country study (Chapter 5) that motivated 

the policy analysis (322). The date range of January 2020 to December 2022 corresponded with 

when the World Health Organization declared COVID-19 a Public Health Emergency of 

International Concern (January 2020) and when policy responses waned in advance of the end of 

the global emergency in May 2023 (207). This period also aligns with when information about 

policy responses was recorded by the Oxford University COVID-19 policy response tracker, a 

comprehensive resource tracking COVID-19 policy responses globally (208,215).  

Policy responses were examined if information about the policy was available in English 

or Spanish. Information available in Spanish was translated using DeepL Translator 

(https://www.deepl.com/translator), Google Translate (https://translate.google.com/), or the in-

webpage Google Translate feature. The initial scope of policies considered was based on prior 

research that outlined categories of policy responses (unemployment protection, employment 

protection, housing, income supports, healthcare) implemented in Canada and the US during the 

COVID-19 pandemic (213). These categories were used because they have been demonstrated to 

influence household food insecurity (Table 6.2) (28,98,189,214). Two additional categories, 

food assistance and movement restrictions, were identified as relevant given their potential to 

influence household food insecurity (18,330). 
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The inclusion and exclusion criteria were revised after the first round of screening to 

facilitate the consideration of relevant policies as the initial search returned many policy 

responses that were assessed by the working group as having little influence on food insecurity. 

The revision to the criteria was based on a theory of change articulating the hypothesized 

influence of economic and social policy responses implemented or revised during the COVID-19 

pandemic on household food insecurity. 

 

Table 6.2: Inclusion-exclusion criteria for first and second rounds of policy response screening. 

Round of 

screening 

Inclusion criteria Exclusion criteria 

First - Policy response related to unemployment 

protection, employment protection, housing, 

income supports, food assistance, healthcare 

policy responses that provide remuneration or 

other material benefit to an individual, 

household, or business, or movement 

restrictions. 

- Policy response implemented or revised in 

Australia, Canada, Chile, Mexico, the UK, or 

the US. 

- Policy response implemented or revised at the 

national level. 

- Policy response implemented or revised 

between January 2020 and December 2022. 

- Information about the policy response is 

available in English or Spanish. 

- Policy response related to vaccination, 

healthcare directives (e.g., halting elective 

procedures), allocation of personal protective 

equipment, or alterations to practice 

requirements for healthcare professionals. 

- Policy response related to additional powers 

provided to government entities (e.g., 

allocation funds by ministers without 

approval process), or financial support 

directed to a province, state, or territory. 

- Policy response was planned but not 

implemented. 

- Policy response was not implemented or 

revised in Australia, Canada, Chile, Mexico, 

the UK, or the US. 

- Policy response was implemented or revised 

at the sub-national level or by a non-

governmental organization. 

Second - High impact policy types: employment 

protection; unemployment protection; paid 

leave; unpaid leave; wage subsidies and 

(re)hiring incentives; caregiver benefits; birth 

and parental benefits; subsidies for 

individuals and households; moratorium on 

loan repayment, deferral of taxes or other 

payments; social housing and housing 

assistance; housing and mortgage policies; 

- Low impact policy types: labor-based income 

tax benefits; digital platforms to sell goods 

and create businesses; career training and 

other advancement opportunities; business 

financing/business tax measures; staple item 

provision. 

- Recommended to exclude by working group: 

movement restrictions. 
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eviction bans; utility subsidies; protection 

from utility cessation; targeted financial 

assistance; food assistance. 

- Identified as relevant by working group 

despite having a low impact: healthcare 

coverage, health insurance, and other 

insurance. 

- Additional reasons for exclusion: sector 

specific support, small target population, 

funding directed to businesses/ community/ 

organization/ government different 

classification than policy type, online 

processing vs payment, and not COVID-

related policy. 

 

6.3.3 Theory of change 

The theory of change articulated how economic and social policy responses may have 

influenced household food insecurity during the COVID-19 pandemic and included four policy 

categories—labor, individual and family, housing, and welfare (also referred to as social 

assistance) (Supplemental figure 6.1)—that were adapted from a framework outlining 

economic and social policy interventions to address household food insecurity (168). Policy 

types reflect a more granular level of policy response classification than the policy categories. 

Development of the 22 policy types (nine in the labor category, four in the individual and family 

category, five in the housing category, and four in the welfare category) was based on the 

framework (168), food insecurity research from high income countries (28,98,189,214), insights 

from the first round of screening, and consultation with working group members. To further 

characterize the policy types, the mechanism of influence was specified as financial-based or 

resource-based support. Financial-based support included policy responses that provided 

replacement for lost income or additional sources of income. Resource-based support covered 

policy responses with the potential to avail resources for food by reducing expenditures on non-

food necessities (e.g., housing support). Food-based assistance was considered a resource-based 

support, except for the US Supplemental Nutrition Assistance Program, which was considered 

financial-based support because of the distribution of monetary assistance to aid with the 
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purchase of food (331). Supplemental table 6.1 and Supplemental figure 6.1 provide a detailed 

description and visual representation of the theory of change and its components. 

To inform the revised inclusion and exclusion criteria, the hypothesized magnitude of 

impact on household food insecurity was identified for each policy type. Because information 

about policy uptake among population subgroups was not available, policy responses were 

assumed to have the same impact on food insecurity regardless of sociodemographic 

characteristics, such as income. High impact policy types had the potential to 1) address the 

financial insecurity that underlies household food insecurity by providing additional or 

replacement income on a continual basis (i.e., at least twice over the three-year study period); 2) 

enable reallocation of existing income (e.g., reallocation from paying rent to food); or 3) provide 

food to individuals or households. Low impact policy types had the potential to address the 

financial insecurity that underlies household food insecurity but were only provided once and/or 

the benefit was not primarily directed to individuals or households (e.g., rent subsidies for 

businesses). Drawing upon the targeted financial assistance policy type as an example, policy 

responses classified within this policy type were anticipated to provide financial-based support to 

individuals. Because financial-based support may address the financial precarity that underlies 

household food insecurity (28,98,189,214), this policy type was considered to have high impact. 

Policy responses considered to have high impact were included. In some instances, policy 

responses were assigned to multiple policy categories and/or types, which resulted in policy 

responses classified as having both high and low impact. If these policy responses met all other 

inclusion criteria, they were included. Despite being hypothesized to have a low impact, 

healthcare coverage, health insurance, and other insurance were identified by collaborative 

working group members as important to consider because financial resources that would have 
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been otherwise used for healthcare could be used to purchase food (139,332,333). Business-

related policy responses were considered low impact and excluded because they did not provide 

direct support to individuals and households. Movement restrictions were also excluded as most 

restrictions were implemented by sub-national governments and more closely related to the 

physical rather than financial access to food. Policy responses that provided sector-specific 

support (e.g., bonuses provided to frontline healthcare workers) or had small target populations 

were also excluded as they were anticipated to have a limited impact relative to policy responses 

applicable to broader population subgroups (e.g., households with children) or the entire 

population (e.g., protection from utility cessation). 

 

6.3.4 Policy response screening 

Policy response trackers were searched by one researcher (AP) between March and July 

2023 for policy responses that met the first-round screening inclusion criteria (Table 6.2). If 

trackers cited COVID-19 specific government webpages (e.g., Government of Canada COVID-

19 response page) and government news articles, these secondary sources were searched for 

economic and social policy responses that were screened relative to the first-round inclusion and 

exclusion criteria. Policy responses that met the inclusion criteria were recorded in an Excel 

spreadsheet, with information about excluded policy responses, including the reason for 

exclusion, recorded on a separate tab. Subsequently, based on the theory of change and revised 

inclusion and exclusion criteria, a second round of screening was conducted by AP, including 

only policy responses hypothesized as high impact or assigned to the healthcare coverage, health 

insurance, and other insurance policy type (Table 6.2). Figure 6.2 outlines the number of policy 

responses included and excluded during both rounds of screening.  
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Figure 6.2: Flow diagram outlining the number of policy responses included and excluded, with 

reason for exclusion, during the identification process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1More than one reason for exclusion was noted for some policy responses during screening, such 

that the total across reasons for exclusion does not align with the number of excluded policy 
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6.3.5 Data extraction 

For the policy responses that met the inclusion criteria, the country of implementation, 

policy name, brief description, and the policy tracker(s) or other resources used to identify the 

policy response were recorded in an Excel spreadsheet by AP (Supplemental table 6.2). Policy 

responses that were implemented or revised in the same piece of legislation and were 

complementary to each other or reflected multiple changes to the same policy (e.g., changes to 

healthcare policies implemented in the Coronavirus Aid, Relief, and Economic Security Act 

(CARES Act) in the US) were grouped into singular entries. Two researchers (AP and NS) 

verified the data extracted for each policy response for accuracy and completeness against 

government webpages, non-academic reports, and/or peer-reviewed publications. The Wayback 

Machine (https://archive.org/web/), a webpage archiving resource, was used to facilitate access 

to inactive webpages. Details for the policy responses were verified to the depth at which 

information was available on government webpages, non-academic reports, and/or peer-

reviewed publications. In a few instances, policy responses were excluded during the verification 

process because after details about the policy response were clarified, the policy responses no 

longer aligned with one of the policy types of interest. For example, a policy response related to 

maternity leave was initially noted for inclusion on the basis that it aligned with the birth and 

parental benefits policy type. After verifying the details of this policy response, it became clear 

that the policy response was related to shifting to an online application process rather than 

providing additional financial benefit, which meant it likely had little influence on food 

insecurity and was excluded. 
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6.3.6 Synthesis and hypothesis development 

Policy responses were considered collectively by country. Responses were descriptively 

summarized by indicating the proportions of policy responses in each country by policy 

categories, policy types, mechanism of influence, and magnitude of impact on household food 

insecurity as outlined in the theory of change. Policy response timelines were developed to 

visualize the package of policies implemented or revised in each country (Figure 6.3). For 

additional context, the timelines included a visualization of the Stringency Index, a metric 

developed by Oxford University that indicates the strictness of government safety measures 

during the COVID-19 pandemic (215,216). 

 

Figure 6.3: Timelines indicating when economic and social policy responses were implemented 

or revised by national level governments during the COVID-19 pandemic, by country, (n = 142). 

 

Legend 

Policy number fill colors reflect the policy categories they are classified into: 

- Labor: blue 

- Individual and family: yellow 

- Housing: green 

- Welfare grey 

- Mixed: purple 

Policy response duration bar 

- Solid bar reflects when the policy response was in place. 

- Bars with no fill and an outline reflects when components of a policy response started or 

ended. E.g., policy ended for half of eligible recipients in June 2020 and ended for the 

other half in September 2020. 

- The question mark icon indicates the policy response end date was not specified. 

Data for the Stringency Index were drawn from the Oxford COVID-19 Government Response 

Tracker (215), CC BY. 

Data collection periods for the International Food Policy Study, the data source for the study 

which motivated the present investigation, are noted on the timelines. 
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The theory of change, policy response timelines, findings from prior research that 

examined changes in household food insecurity or adults living in food-insecure households in 

the six countries of interest, and information on broader events with the potential to influence 

household food insecurity were used to develop hypotheses about how packages of policy 

responses may have mitigated potential increases in household food insecurity in 2020, 2021, 

and 2022 relative to the prior year in each country (215,222,238,322). Prior to the consideration 

of policy packages, household food insecurity was anticipated to increase in 2021 and 2022 

relative to the prior year because the COVID-19 pandemic was ongoing and there were 

numerous country-specific (e.g., Brexit in the UK) and global events (e.g., inflation) with the 

potential to undermine food insecurity (334–336). 

Packages with numerous policy responses that provided long periods (six months or 

more) of coverage were hypothesized to mitigate or alleviate household food insecurity to a 

greater extent than packages with responses that were short in duration given the breaks in policy 

coverage. No change or potentially a decrease in household food insecurity prevalence were 

hypothesized for years with numerous overlapping policy responses compared to years when 

policy responses did not overlap or when there were few policy responses overall. Policy 

packages that emphasized financial-based support were also anticipated to more effectively 

mitigate or alleviate household food insecurity compared to packages that emphasized resource-

based support given the ability of financial-based support to address the root cause of household 

food insecurity (28,98,189,214). Discussions with collaborative working group members with 

country-specific expertise occurred to confirm the hypotheses were reasonable. Table 6.3 

outlines the hypotheses developed and their rationale and summarizes year-to-year changes in 

food insecurity from prior research. Changes in food insecurity were specified at the individual-
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level, household level, and as the proportion of adults in food-insecure households. Estimate 

sources include reports commissioned by non-governmental organizations, national level 

government publications, and peer-reviewed literature. 
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Table 6.3: Hypotheses for how food insecurity changed, or not, on a year-to-year basis relative to the prior year or available time 

point from before the COVID-19 pandemic in 2020 to 2022, by country. 

Country Year Hypothesis Policy package rationale Additional events Change observed 

Australia 2020 No change or 

decrease 

Numerous policy responses provided long 

periods of support. 

Many policy responses overlapped. 

Primarily financial-based support. 

Bushfires, record 

rainfall and drought 

in portions of the 

country 

Increase and 

decrease (33,322) 

Australia 2021 No change 

 

Numerous policy responses provided long 

periods of support. 

Highest number of active policy responses 

compared to the other two years, however, 

greater number of policy responses end 

compared to previous year. 

Policy responses overlapped but to a lesser 

extent than in the previous year. 

Primarily financial-based support. 

Mouse plague, 

incorrectly sought 

debt repayment from 

some individuals 

who accessed 

welfare payments 

No comparable 

data between 2020 

and 2021. 

Australia 2022 Increase Numerous policy responses provided long 

periods of support. 

Lowest number of active policy responses. 

Primarily financial-based support. 

Inflation, flooding in 

portions of the 

country, new Prime 

Minister elected 

Increase (256,337) 

Canada 2020 No change or 

decrease 

Numerous policy responses provided long 

periods of support. 

Many policy responses overlapped. 

Highest number of active policy responses 

compared to the other two years. 

Primarily financial-based support. 

Federal level 

government 

confidence vote 

Increase and 

decrease 

(36,254,322) 

Canada 2021 No change or 

increase 

Numerous policy responses provided long 

periods of support. 

Almost half of identified policy responses 

ended during the year. 

Policy responses overlapped but to a lesser 

extent than in the previous year. 

Federal level 

government election, 

flooding and 

wildfires in portions 

of the country 

No change (70) 
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Primarily financial-based support with a 

greater number of resource-based policy 

responses compared to the previous year. 

Canada 2022 Increase Numerous policy responses provided long 

periods of support. 

Lowest number of active policy responses. 

Primarily financial-based support. 

Inflation, protest of 

COVID-19 safety 

measures 

Increase (12) 

Chile 2020 No change or 

increase 

Numerous policy responses provided long 

periods of support. 

Some policy responses overlapped. 

Highest number of active policy responses 

compared to the other two years. 

Almost equal number of financial-based 

and resource-based support. 

One-year 

anniversary of anti-

government protests, 

voted in favor of 

drafting a new 

constitution 

Increase1 (67,238) 

Chile 2021 No change or 

increase 

Numerous policy responses provided long 

periods of support. 

Some policy responses overlapped. 

Greater number of financial-based policy 

responses than the previous year. 

Presidential, 

parliamentary, 

constitutional 

convention, 

municipal, and 

regional governor 

elections 

Increase1 (67) 

Chile 2022 Increase Numerous policy responses provided long 

periods of support. 

Lowest number of active policy responses. 

Almost equal number of financial-based 

and resource-based support. 

Inflation, rejection of 

the new constitution 

Increase1 (67) 

Mexico 2020 Increase In general, lower capacity to respond to the 

pandemic than in other countries as it was 

the only upper-middle income country 

considered. 

Mix of policy responses that provide long 

and short periods of support. 

Federal level 

government not 

meeting expectation 

related to reducing 

disparities between 

high government 

salaries and 

Increase1 

(67,239,322) 
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Highest number of active policy responses 

compared to other two years but overall 

low number of active policy responses. 

Almost equal number of financial-based 

and resource-based support. 

individuals living in 

poverty 

Mexico 2021 Increase In general, lower capacity to respond to the 

pandemic than other countries as it was the 

only upper-middle income country 

considered. 

Numerous policy responses provided long 

periods of support. 

Low number of active policy responses. 

Almost equal number of financial-based 

and resource-based support. 

Continued 

discontentment with 

federal government, 

federal level 

government midterm 

election 

Increase1 (67) 

Mexico 2022 No change In general, lower capacity to respond to the 

pandemic than other countries as it was the 

only upper-middle income country 

considered. 

Numerous policy responses provided long 

periods of support. 

Low number of active policy responses. 

Equal number of financial-based and 

resource-based support. 

Inflation 

(Highlighted by 

working group 

member to be less of 

an issue than other 

contexts examined.) 

Attempted to reform 

electoral system, 

which was 

unsuccessful and 

resulted in protests 

Increase1 (67) 

United Kingdom 2020 No change or 

increase 

All policy responses provided long periods 

of support. 

All policy responses overlapped. 

Low number of active policy responses. 

Primarily financial-based support. 

Severe storms in 

portions of the 

country, Brexit 

finalized by the end 

of the year 

No change and 

increase (34,322) 

United Kingdom 2021 No change or 

increase 

All policy responses provided long periods 

of support. 

All policy responses overlapped. 

Brexit took effect No change (94) 



103 

 

Highest number of active policy responses 

compared to the other two years but 

overall low number of active policy 

responses. 

Primarily financial-based support. 

United Kingdom 2022 Increase Few policy responses provided long 

periods of support. 

Low number of active policy responses. 

Primarily financial-based support. 

Inflation, multiple 

changes in political 

leadership 

Increase (94) 

United States 2020 No change Numerous policy responses provided long 

periods of support. 

Many policy responses overlapped. 

Almost equal number of financial-based 

and resource-based support. 

Stock market 

crashed, federal level 

government election 

No change and 

increase 

(35,302,322) 

United States 2021 No change Numerous policy responses provided long 

periods of support. 

Many policy responses overlapped. 

Highest number of active policy responses 

compared to the other two years. 

Almost equal number of financial-based 

and resource-based support. 

Capitol was stormed, 

wildfires in portions 

of the country 

No change (255) 

United States 2022 Increase All policy responses provided long periods 

of support. 

All policy responses overlapped. 

Primarily resource-based support. 

Inflation, hurricanes 

in portions of the 

country 

Increase (13) 

1Increase observed in reference 60 based on comparison of three-year average of food insecurity prevalence in 2020 to 2022 compared 

to 2014 to 2016. 
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6.4 Results 

Review of the eight policy response trackers resulted in the identification of 797 

(Australia: 101, Canada: 164, Chile: 141, Mexico: 71, UK: 163, US: 157) potentially relevant 

policy responses (Figure 6.2). After the first round of screening, 480 policy responses (Australia: 

74, Canada: 114, Chile: 98, Mexico: 45, UK: 64, US: 85) were identified as potentially relevant 

based on the inclusion criteria. Fifty-three percent of excluded policy responses were 

implemented or revised at the sub-national level or by a non-governmental organization. Reasons 

for excluding the remaining policy responses included the lack of alignment with the policy 

scope or the policy responses were proposed but not implemented. The number of responses was 

reduced to 142 policy responses (Australia: 30, Canada: 27, Chile: 29, Mexico: 14, UK: 10, US: 

32) after the second round of screening. Reasons for excluding policy responses during the 

second round of screening included they did not meet inclusion criteria related to the theory of 

change, they provided sector specific support, and they were implemented at the sub-national 

level. Of the 142 responses included, the highest number of policy responses was captured in the 

US (n = 32), while the lowest number (n = 10) of policy responses was recorded for the UK 

(Table 6.4). Approximately 40% of policy responses in the UK were excluded because they 

were implemented at the sub-national level (results not shown). 
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Table 6.4: Breakdown of included policy responses in Australia, Canada, Chile, Mexico, the 

United Kingdom, and the United States during the COVID-19 pandemic by policy category, 

mechanism of influence and magnitude of impact on food insecurity, 2020 to 2022. 

 All 

countries 

N = 142 

(%) 

Australia 

N = 30 (%) 

Canada 

N = 27 (%) 

Chile 

N = 29 (%) 

Mexico 

N = 14 (%) 

United 

Kingdom 

N = 10 (%) 

United 

States 

N = 32 (%) 

Labor category 51 (36%) 15 (50%) 14 (52%) 8 (28%) 3 (21%) 4 (40%) 7 (22%) 

Individual and 

family 

category 

24 (17%) 5 (17%) 4 (15%) 7 (24%) 1 (7%) 3 (30%) 4 (13%) 

Housing 

category 

22 (15%) 2 (6%) 1 (4%) 4 (14%) 4 (29%) 3 (30%) 8 (25%) 

Welfare 

category 

38 (27%) 7 (23%) 8 (30%) 7 (24%) 3 (21%) 0 (0%) 13 (41%) 

Mixed policy 

category1 

7 (5%) 1 (3%) 0 (0%) 3 (10%) 3 (21%) 0 (0%) 0 (0%) 

Mechanism of 

influence 

Resource: 

49 (35%) 

Financial: 

87 (61%) 

Both: 6 

(4%) 

Resource: 7 

(23%) 

Financial: 

23 (77%) 

Both: 0 

(0%) 

Resource: 5 

(19%) 

Financial: 

22 (81%) 

Both: 0 

(0%) 

Resource: 

12 (41%) 

Financial: 

15 (52%) 

Both: 2 

(7%) 

Resource: 6 

(43%) 

Financial: 7 

(50%) 

Both: 1 

(7%) 

Resource: 3 

(30%) 

Financial: 7 

(70%) 

Both: 0 

(0%) 

Resource: 

16 (50%) 

Financial: 

13 (41%) 

Both: 3 

(9%) 

Magnitude of 

impact 

Low: 12 

(8%) 

High: 126 

(89%) 

Both: 4 

(3%) 

Low: 3 

(10%) 

High: 26 

(87%) 

Both: 1 

(3%) 

Low: 1 

(4%) 

High: 26 

(96%) 

Both: 0 

(0%) 

Low: 2 

(7%) 

High: 24 

(83%) 

Both: 3 

(10%) 

Low: 0 

(0%) 

High: 14 

(100%) 

Both: 0 

(0%) 

Low: 0 

(0%) 

High: 10 

(100%) 

Both: 0 

(0%) 

Low: 6 

(19%) 

High: 26 

(81%) 

Both: 0 

(0%) 

Active policy 

responses by 

year2 

2020: 116 

(82%) 

2021: 115 

(81%) 

2022: 69 

(49%) 

2020: 25 

(83%) 

2021: 28 

(93%) 

2022: 17 

(57%) 

2020: 23 

(85%) 

2021: 19 

(70%) 

2022: 11 

(41%) 

2020: 26 

(90%) 

2021: 21 

(72%) 

2022: 11 

(38%) 

2020: 13 

(93%) 

2021: 6 

(43%) 

2022: 5 

(36%) 

2020: 8 

(80%) 

2021: 10 

(100%) 

2022: 5 

(50%) 

2020: 21 

(66%) 

2021: 31 

(97%) 

2022: 20 

(63%) 
1The mixed policy category reflects that some policy responses aligned with one or more of the 

four different policy types. 
2Some policy responses were active for more than one year which is why the number and 

proportion of responses sums to more than the total number of policy responses and the 

proportion sums to more than 100%. 
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All countries had packages of policy responses that provided long (e.g. six months or 

more) periods of coverage across 2021 and 2022. In 2020, Mexico had a mix of policy responses 

that provided long and short periods of coverage, while all other countries had responses with 

long periods of coverage (Figure 6.3 and Table 6.3). Australia and Canada had numerous policy 

responses that overlapped in 2020 with fewer overlapping policy responses observed in 2021, 

and a low overall number of responses in 2022. Chile had some policy responses that overlapped 

in 2020 and 2021 with a low overall number of policy responses in 2022. Mexico and the UK 

had a low number of policy responses across all years examined. In the UK, however, all policy 

responses overlapped across all years. The US had many policy responses that overlapped in 

2020 and 2021 with all remaining policy responses overlapping in 2022. 

Policy packages in Australia, Canada, and the UK largely provided financial-based 

support, pertaining to approximately 70% to 80% of individual policy responses (Tables 6.3 and 

6.4). Chile and Mexico had policy packages consisting of responses that were approximately 

50% financial-based (e.g., unemployment protection, wage subsidies and (re)hiring incentives), 

approximately 40% resource-based (e.g., healthcare coverage, health insurance and other 

insurance, housing and mortgage policies), and 7% of responses provided both financial- and 

resource-based support. The US was the only country where 50% of policy responses were 

considered to provide resource-based support. 

The highest proportions of policy responses implemented or revised in Australia (50%), 

Canada (52%), Chile (28%), and the UK (40%) were assigned to the labor policy category 

(Table 6.4). All labor-based policy responses provided financial support and included 

unemployment protection, paid leave, and wage subsidies and (re)hiring benefits (Table 6.5). 

Twenty-nine percent of policy responses in Mexico were assigned to the housing policy 
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category, which provided resource-based support and included housing and mortgage policies 

and utility subsidies. In the US, 41% of policy responses were assigned to the welfare category, 

which reflected policy responses classified as providing food assistance and healthcare coverage, 

health insurance, and other insurance. Welfare-based policy responses included a mix of 

financial-based and resource-based support. All countries except Mexico and the UK had food 

assistance policy responses in their package of responses. Healthcare-related policy responses, 

the only included policy type with a low impact, made up between 4% and 7% of policy 

responses in Australia, Canada, and Chile, while 19% of responses in the US were assigned to 

this policy type (Table 6.5). 
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Table 6.5: Breakdown of included policy responses in Australia, Canada, Chile, Mexico, the United Kingdom, and the United States 

during the COVID-19 pandemic by policy category and policy type, 2020 to 2022. 

 Australia 

N = 30 (%) 

Canada 

N = 27 (%) 

Chile 

N = 29 (%) 

Mexico 

N = 14 (%) 

United Kingdom 

N = 10 (%) 

United States 

N = 32 (%) 

Policy category Policy type 

Labor policy 

category 

Unemployment 

protection: 4 

(13%) 

Paid leave: 3 

(10%) 

Unpaid leave: 1 

(3%) 

Wage subsidies 

and (re)hiring 

incentives: 6 

(20%) 

 

Employment 

protection: 1 (4%) 

Unemployment 

protection: 5 

(19%) 

Paid leave: 2 (7%) 

Wage subsidies 

and (re)hiring 

incentives: 5 

(19%) 

Employment 

protection: 1 (3%) 

Unemployment 

protection: 3 

(10%) 

Paid leave: 1 (3%) 

Wage subsidies 

and (re)hiring 

incentives: 3 

(10%) 

Employment 

protection: 1 (7%) 

Paid leave: 2 

(14%) 

Paid leave: 2 

(20%) 

Wage subsidies 

and (re)hiring 

incentives: 2 

(20%) 

Unemployment 

protection: 5 

(16%) 

Paid leave: 1 (3%) 

Wage subsidies 

and (re)hiring 

incentives: 1 (3%) 

Individual and 

family policy 

category 

Caregiver 

benefits: 1 (3%) 

Birth and parental 

benefits: 3 (10%) 

Subsidies for 

individual and 

households: 1 

(3%) 

Caregiver 

benefits: 1 (4%) 

Birth and parental 

benefits: 1 (4%) 

Subsidies for 

individual and 

households: 1 

(4%) 

Moratorium on 

loan repayment, 

deferral of tax or 

other payments: 1 

(4%) 

Birth and parental 

benefits: 2 (7%) 

Subsidies for 

individual and 

households: 3 

(10%) 

Moratorium on 

loan repayment, 

deferral of tax or 

other payments: 2 

(7%) 

Subsidies for 

individual and 

households: 1 

(7%) 

Subsidies for 

individual and 

households: 3 

(30%) 

Birth and parental 

benefits: 1 (3%) 

Subsidies for 

individual and 

households: 1 

(3%) 

Moratorium on 

loan repayment, 

deferral of tax or 

other payments: 2 

(6%) 
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Housing policy 

category 

Housing and 

mortgage policies: 

2 (7%) 

Housing and 

mortgage policies: 

1 (4%) 

Housing and 

mortgage policies: 

2 (7%) 

Utility subsidies: 1 

(3%) 

Housing and 

mortgage policies: 

2 (14%) 

Utility subsidies: 2 

(14%) 

Housing and 

mortgage policies: 

2 (20%) 

Housing and 

mortgage policies: 

6 (19%) 

Eviction bans: 1 

(3%) 

Utility subsidies: 1 

(3%) 

Welfare policy 

category 

Targeted financial 

assistance: 3 

(10%) 

Food assistance: 1 

(3%) 

Healthcare 

coverage, health 

insurance and 

other insurance: 3 

(10%) 

Targeted financial 

assistance: 4 

(15%) 

Food assistance: 3 

(11%) 

Healthcare 

coverage, health 

insurance and 

other insurance: 1 

(4%) 

Targeted financial 

assistance: 1 (3%) 

Food assistance: 3 

(10%) 

Healthcare 

coverage, health 

insurance and 

other insurance: 2 

(7%) 

Targeted financial 

assistance: 3 

(21%) 

 Targeted financial 

assistance: 1 (3%) 

Food assistance: 6 

(19%) 

Healthcare 

coverage, health 

insurance and 

other insurance: 6 

(19%) 

Mixed policy 

category1 

Mixed: 2 (7%) Mixed: 1 (4%) Mixed: 5 (17%) Mixed: 3 (21%) Mixed: 1 (10%) Mixed: 0 (0%) 

1Mixed reflects that some policy responses aligned with more than one policy category and/or policy type. 
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6.5 Discussion 

The breadth and nature of policy responses implemented or revised by national level 

governments during the COVID-19 pandemic differed across Australia, Canada, Chile, Mexico, 

the UK, and the US. Most countries had policy responses that were long in duration (six months 

or more) across all years examined. In 2020, Mexico was an exception, with a similar number of 

responses that provided short- and long-term coverage. Policy responses overlapped to varying 

degrees across countries, while there was a low overall number of policy responses in Mexico 

and the UK. Financial-based support was emphasized in Australia, Canada, and the UK, with an 

almost equal distribution of financial-based and resource-based supports in Chile, Mexico, and 

the US. The US had a similar number of policy responses in 2020 and 2022 with the highest 

number in 2021. In all other countries, combinations of policy responses were the most active in 

2020 and 2021 with waning coverage into 2022. 

 

6.5.1 Food insecurity and policy responses 

Based on prior research (33–36,238,239), the prevalence of food insecurity among adults 

living in households or household-level food insecurity increased in 2020 compared to selected 

time points from before the COVID-19 pandemic in all countries. There was also some 

indication that the proportion of adults in food-insecure households or the prevalence of 

household-level food insecurity did not change or decreased in 2020 compared to 2019 in 

Australia, Canada, the UK, and the US. In 2021 relative to 2020, the prevalence of food 

insecurity among adults living in households or household-level food insecurity did not change 

in Canada, the UK, and the US (70,94,255). There was a lack of comparable data in Australia, 

while in Chile and Mexico, three-year averages suggested the prevalence of individual-level food 
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insecurity was higher in 2020-2022 than in 2014-2016 (67). In 2022, the proportion of adults in 

food-insecure households or prevalence of household-level food insecurity was higher than in 

2021 in Australia, Canada, the UK and the US (12,13,94,256,337). Year-to-year household food 

insecurity prevalence estimates were not available in Chile and Mexico (67). 

The decrease or lack of change in the proportion of adults in food-insecure households 

and the prevalence of household-level food insecurity by the end of 2020, relative to various time 

points before the pandemic, in Australia, Canada, the UK, and the US contrasts expected 

increases in household food insecurity prevalence (254,302,322). Policy responses in these 

countries were provided for long periods and overlapped with each other. In Australia and 

Canada, where declines in food insecurity among adults living in households were observed 

(254,322), financial-based support was emphasized, indicating the value of implementing or 

revising financially oriented policy responses. Although the UK also implemented or revised 

financial-based supports, the overall number of policy responses was low. This low number of 

responses may have diminished the ability for these responses to contribute to a decrease in the 

proportion of adults in food-insecure households like what was observed in Australia and Canada 

(322). The lack of change, rather than decrease, in the prevalence of household-level food 

insecurity in the US may be a consequence of equally emphasizing financial- and resource-based 

support rather than focusing on financial-based support. Resource-based policy responses 

included alterations to healthcare coverage and food assistance, two of the most prevalent policy 

responses in the US. Healthcare-related policy responses may have mitigated increases in 

household food insecurity as financial resources that are otherwise used for healthcare could be 

used to purchase food (139,332,333), while food assistance is a longstanding policy response 

(179). Thus, the provision of financial-based support and/or scaling up existing policy responses, 
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such as food assistance in the US, appeared to mitigate expected increases in the proportion of 

adults in food-insecure households and the prevalence of household-level food insecurity during 

2020 in Australia, Canada, the UK, and the US. 

Chile and Mexico also implemented or revised similar proportions of financial- and 

resource-based policy responses in 2020. These countries, however, experienced an increase in 

the proportions of adults in food-insecure households and prevalence of household-level food 

insecurity in 2020 compared to 2017, 2018 or 2019 (238,239,322). Differences in food insecurity 

trends between the US and Chile and Mexico, despite equally emphasizing financial- and 

resource-based support, are likely related to broader country-specific characteristics. Protests in 

Chile between October 2019 and March 2020 occurred after an increase in metro fees but more 

broadly, reflected discontent with inequality, a driver of food insecurity, in the country 

(8,338,339). Mexico was the only upper middle-income country examined (41). When 

considering spending on COVID-19-related expenses (e.g., healthcare, and social protection 

measures), Mexico had lower levels of spending relative to other countries considered (309). 

Overall, an increase in the proportions of adults in food-insecure households and household-level 

food insecurity prevalence in Chile and Mexico in 2020 suggests that the packages of policies 

were insufficient to address COVID-19-related and broader country-specific challenges with the 

potential to influence household food insecurity in both countries (238,239,322). 

National level government responses to the COVID-19 pandemic in 2021 followed the 

same pattern of responses as 2020. Household food insecurity was hypothesized to not change or 

increase, even among countries that experienced a decrease in household food insecurity during 

2020 relative to prior years. Both Australia and Canada, where decreases were observed in 2020, 

experienced a rolling back of policy responses by the end of 2021. Evidence on trends in 
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household food insecurity in Australia from 2020 to 2021 is lacking. Research in Canada, 

however, suggests the prevalence of household-level food insecurity did not change between 

2020 and 2021 (70). Moreover, food insecurity among adults living in households and at the 

household-level in the UK and the US did not change from 2020 to 2021, conceivably because of 

the consistency in the package of policy response between 2020 and 2021 (94,255). Additional 

challenges associated with Brexit in the UK likely mitigated any opportunity for a reduction in 

household food insecurity to occur in 2021 relative to 2020 (335,336). Policy packages in Chile 

and Mexico were, similarly, relatively unchanged between 2020 and 2021. Drawing upon a 

three-year average, the prevalence of individual-level food insecurity was higher in 2020-2022 in 

Chile and Mexico than in 2014-2016, but this estimate provides little insight into year-to-year 

changes (67).  

By 2022, household food insecurity prevalence was hypothesized to increase in all 

countries except for Mexico due to the limited number of policy responses and inflation (334). In 

Mexico, opportunities to engage in paid work increased, as highlighted by a decrease in the 

unemployment rate, and a similar rate of inflation in 2021 (7.4%) compared to 2022 (7.8%) 

(340,341). Thus, no change in household food insecurity prevalence was expected for 2022 

compared to 2021. Based on available evidence, the proportions of adults in food-insecure 

households or prevalence of household-level food insecurity increased in 2022 compared to prior 

years in Australia, Canada, the UK, and the US (12,13,94,256,337), suggesting negative 

consequences of waning policy response coverage and inflation for household food insecurity. 

Accuracy of the hypotheses developed for Chile and Mexico could not be assessed given the lack 

of year-to-year household food insecurity prevalence estimates (67). Nevertheless, the present 

analysis suggests that differences in packages of policy responses, with consideration of broader 
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contextual factors such as country-specific (e.g., Brexit in the UK) and global events (e.g., 

inflation), likely shaped differences in food insecurity trends observed during the COVID-19 

pandemic (1,12,13,33,94,238,239,322). 

 

6.5.2 Policy implications 

Overall, findings reinforce the value of implementing or revising packages of policy 

responses that emphasize financial-based support to address household food insecurity 

(28,98,189,214), while recognizing that combinations of policy responses and their interactions 

contributed to a lack of change and even declines in household food insecurity in some contexts 

(326,327). Expansion of existing social assistance systems, e.g., food assistance and healthcare 

coverage in the US, shaped the type of economic and social assistance provided during the 

COVID-19 pandemic. Thus, developing and maintaining minimum levels of funding and 

procedures for rapid enactment of policy responses will be invaluable during future crises, such 

as subsequent pandemics, war, or challenges instigated by the climate emergency (342). It is also 

important to consider factors that contribute to the uptake of policy responses while balancing 

eligibility criteria. For example, beneficiaries of some policy responses were erroneously 

provided benefits that they should not have received and are required to repay after the 

emergency has passed (343). Moreover, portions of the population were deemed ineligible for 

the Canada Emergency Response Benefit and the UK’s Coronavirus Job Retention Scheme due 

to narrow eligibility criteria, precluding gig workers or individuals who started a new job several 

months before safety measures were implemented from accessing benefits (344,345). These 

eligibility criteria, therefore, resulted in a lack of support for individuals who may have 

benefitted from these policies. In contrast, some individuals were initially assessed as eligible for 
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the Canada Emergency Response Benefit but subsequent re-assessment resulted in required 

repayments (343). Both scenarios created gaps that may have undermined the reach of these 

policy responses, potentially contributing to experiences of food insecurity during the pandemic 

and beyond.  

More broadly, a basic income guarantee and expansion of established financial-based 

social assistance policies have been central in calls to end household food insecurity (12,22). 

Critics argue it is not possible to implement these policy responses due to high cost and 

suggestions they could disincentivize work and/or exacerbate existing inequities (203,346–348). 

Although implementing broad economic and social policy responses is complicated, actions 

taken during the COVID-19 pandemic demonstrate it is possible to implement far reaching 

economic and social policy responses with the potential to ameliorate food insecurity, at least in 

some contexts and in the short-term. In Canada and the US, for example, a decrease or no change 

in the proportions of adults in food-insecure households or household-level food insecurity 

occurred during 2020 compared to prior years but by 2022, the prevalence had risen once again 

(12,13,254,302). Similarly, a prior examination of household-level food insecurity trends in the 

Canadian province of Newfoundland and Labrador found that after a poverty reduction strategy 

was introduced in 2006, there was a decline in household-level food insecurity prevalence 

between 2007 and 2011 (25). Household food insecurity was not assessed again at the provincial 

level until 2017/18, by which time changes to the policy landscape had occurred and the odds of 

experiencing household-level food insecurity in 2017/18 were greater than in 2011/12 (349). 

These findings indicate the need for persistent financial-based support to address household food 

insecurity. It is likely that the upfront costs of these policy responses will contribute to long-term 
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savings, as evidenced by the range of negative heath implications and related costs of household 

food insecurity (15,16,122–124,145,151), even with short-term experiences (166). 

The engagement of a collaborative working group provided invaluable insight into all 

stages of this research. The development and use of the theory of change, as recommended by 

the working group, guided the policy scope, increasing confidence that key national level policy 

responses were considered. Policy responses implemented or revised at the sub-national level 

during the COVID-19 pandemic were outside the scope, resulting in the exclusion of some 

responses with the potential to influence household food insecurity (e.g., Universal Credit in the 

UK). Within countries, more granular analysis could identify which responses most likely 

contributed to national level trends, as well as differences in trends across states or provinces, in 

household food insecurity and inform actions taken to address household food insecurity during 

and beyond future periods of crisis.  

This work primarily drew information from existing policy response trackers and is 

subject to limitations in the breadth of the policy responses they captured. The trackers generally 

provided extensive coverage on policy responses implemented in 2020 and 2021, with waning 

coverage into 2022. This pattern may reflect when relevant policy responses were implemented 

or revised but could also reflect a reduced capacity to continue documenting policy responses for 

the duration of the period during which COVID-19 was classified as a Public Health Emergency 

of International Concern (207). Further, policy responses were assumed to be implemented as 

intended and to reach their target audience. If these assumptions are unfounded, it is possible that 

evidence for the hypotheses about how the packages of policy responses contributed to the 

changes, or lack thereof, in household food insecurity are erroneous.  
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6.6 Conclusion 

Examination of packages of policy responses and country-specific contextual factors in 

Australia, Canada, Chile, Mexico, the UK, and the US adds nuance to our understanding of 

changes, or lack thereof, in the prevalence of food insecurity during the COVID-19 pandemic. 

Across most countries, labor and/or welfare-related policy responses to the COVID-19 pandemic 

were prioritized at the national level with the highest number of policy responses active in 2020 

and 2021. Based on the existing research documenting rates of household food insecurity from 

before to during the pandemic, national level governments that implemented or revised packages 

of policy responses emphasizing financial-based support and/or expanded existing policy 

responses fared better with respect to rates of household food insecurity than countries that did 

not. The COVID-19 pandemic has left a lasting mark on society, and the lessons gleaned from 

this crisis can be used to help address household food insecurity. 



118 

 

7.0 Study 3 – Attribution analysis 

Title: Determining whether economic and social policy responses mitigated anticipated increases 

in food insecurity among adults and adolescents in Australia, Canada, Chile, Mexico, the United 

Kingdom, and the United States before and during the Coronavirus Disease 2019 Pandemic, 

2018-2022 

 

Status: Prepared for submission, target journal: Journal of Nutrition. 

 

Authors: Alexandra Pepetone1, Edward A. Frongillo2, Warren Dodd1, Lana Vanderlee3, 

Rebecca Lindberg4, Michael P. Wallace5, Joel A. Dubin1,5, Christine M. White1, Kevin W. 

Dodd6, David Hammond1, Sharon I. Kirkpatrick1 

 
1School of Public Health Sciences, University of Waterloo  
2Department of Health Promotion, Education, and Behavior, Arnold School of Public Health, 

University of South Carolina  
3École de nutrition, Centre Nutrition, santé et société (NUTRISS), Université Laval 
4Institute for Physical Activity and Nutrition (IPAN), School of Exercise and Nutrition Sciences, 

Deakin University 
5Department of Statistics and Actuarial Science, University of Waterloo 
6Division of Cancer Prevention, National Cancer Institute, National Institutes of Health 

 

Acknowledgements: DH: designed the International Food Policy Study; AP, EAF, and SIK: 

formulated the research questions; all authors provided feedback on the manuscript outline and 

data analysis plan; AP: conducted the analyses and led the drafting of the manuscript; and all 

authors: provided critical feedback. AP held an Ontario Graduate Scholarship and a Social 

Sciences and Humanities Research Council (SSHRC) Doctoral Fellowship. Funding for the 

International Food Policy Study was provided by a CIHR Project Grant (PJT-162167), with an 

additional support for the adult survey from the National Institute of Diabetes and Digestive and 

Kidney Disorders of the National Institutes of Health (R01 DK128967), for the adolescent 

survey from Health Canada, and for the adult and adolescent surveys from the National Institute 

for Health Research (NIHR13059), the Public Health Agency of Canada (PHAC), and a CIHR-

PHAC Applied Public Health Chair held by DH. 

  



119 

 

7.1 Overview 

Background: Changes in the prevalence of food insecurity during the Coronavirus disease 2019 

(COVID-19) pandemic differed over time and by country. Assessment of whether patterns in 

food insecurity can be explained by policy responses during the COVID-19 pandemic are 

limited. 

Objective: To determine whether economic and social policy responses during the pandemic 

mitigated anticipated increases in food insecurity among adults living in households and 

adolescents. 

Methods: Data were collected as part of the International Food Policy Study from 104,418 

adults aged 18 to 100 years in five countries in November-December 2018 to 2022 and 44,759 

adolescents aged 10 to 17 years in six countries in November-December 2019 to 2022 using 

repeat cross-sectional surveys. Food security status was queried using the 18-item Household 

Food Security Survey Module among adults and the 10-item Child Food Insecurity Experiences 

Scale among adolescents. Sociodemographic and health-related information was also collected. 

Alignment between year-to-year changes in food insecurity and known determinants (e.g., 

difficulty making ends meet) and consequences (e.g., poor quality diets) was examined among 

adults and adolescents. Among adults living in households, weighted proportions of food 

insecurity were estimated and compared to predicted proportions had the pandemic not occurred. 

Weighted and adjusted regression models with year-by-sociodemographic characteristic 

interactions assessed changes in the magnitude of the association between subgroups with 

selected characteristics that indicate high risk of experiencing food insecurity (e.g., households 

with children) and food insecurity among adults living in households and adolescents during 

(2020 to 2022) compared to before (2019) the COVID-19 pandemic. 
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Results: In most instances, year-to-year changes in the prevalence of food insecurity among 

adults and adolescents aligned with changes in the proportion of selected determinants and 

consequences of food insecurity. Across most years and countries, the observed and predicted 

proportions of adults living in food-insecure households did not differ. In Australia, Canada, and 

the United States, the observed proportions of food insecurity among adults living in households 

were lower than the predicted proportion during the pandemic. Most population subgroups 

anticipated to be more likely to experience food insecurity during the COVID-19 pandemic were 

not. 

Conclusions: Based on three lines of inquiry, economic and social policy responses during the 

pandemic appeared to mitigate anticipated increases in food insecurity. 

 

Keywords: COVID-19 pandemic; household food insecurity; adolescent food security; equity-

deserving populations; cross-country comparison. 
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7.2 Introduction 

Household food insecurity, the inability to access food due to limited financial resources 

(12), is a major public health concern (1,28). Household food insecurity research has largely 

focused on the United States (US) and Canadian contexts given ongoing monitoring of food 

insecurity in national level surveys (12,13). In contrast, national-level food insecurity data in 

other countries are collected inconsistently, presented in three-year averages, or have only began 

to be collected on a routine basis, which limits the assessment of trends in food insecurity 

(63,64,67,350). Having country-specific yearly food insecurity prevalence estimates overall and 

by population subgroups before and during periods of crisis, such as the Coronavirus disease 

2019 (COVID-19) pandemic, is important for understanding who was impacted and what 

interventions are suitable for ameliorating food insecurity in each country. 

Addressing food insecurity is imperative given its devastating consequences for 

nutritional, mental, and physical health observed in prior research. Food insecurity has been 

linked to poor diet quality, anxiety, asthma, depression, diabetes, hypertension, poor or fair 

mental health, and stress (15,16,351,352,118–125). Moreover, eliminating food insecurity is 

directly related to the Sustainable Development Goals (SDGs), including SDG 2, “End hunger, 

achieve food security and improved nutrition and promote sustainable agriculture” (28,29), and 

the interconnection between food insecurity, poverty, and health also lends to the attainment of 

SDG 1, “End poverty in all its forms everywhere” and SDG 3, “Ensure healthy lives and 

promote well-being for all at all ages” (29).  

During the COVID-19 pandemic, the global prevalence of individual-level food 

insecurity, as measured by the Food Insecurity Experience Scale, increased from 25.3% in 2019 

to 29.4% in 2020 (1). This prevalence level remained steady at 29.6% in 2021 and 2022 (1). In 
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contrast, prior examination of food insecurity using the Household Food Security Survey Module 

and Child Food Insecurity Experiences Scale in a subset of countries, including Australia, 

Canada, Chile, Mexico, the United Kingdom (UK), and the US, suggested that increases in food 

insecurity were not consistently observed from 2019 to 2020, as may have been expected (322). 

A policy analysis characterizing packages of economic and social policy responses during the 

pandemic suggested that the provision of financial-based support and/or scaling up of existing 

policy responses may have contributed to patterns in food insecurity after the onset of the 

COVID-19 pandemic (Chapter 6). This work, however, drew upon existing food insecurity 

prevalence estimates from various data sources that, at times, used different food insecurity 

measures. Moreover, the lack of annual food insecurity measurement in some countries 

precluded consideration of how policy responses may have mapped onto patterns of food 

insecurity observed in prior research.  

The aim of this study was to determine whether economic and social policy responses 

during the pandemic mitigated anticipated increases in the prevalence of food insecurity among 

adults and adolescents in six countries. This aim was addressed using three lines of inquiry. First, 

alignment of year-to-year changes, or lack thereof, in food insecurity with year-to-year changes 

in known determinants (e.g., difficulty making ends meet) and consequences (e.g., poor quality 

diets) was examined. It was expected that year-to-year changes in food insecurity would align 

with year-to-year changes in known determinants and consequences. Alignment would instill 

confidence that the nature of food insecurity did not change in the context of the COVID-19 

pandemic and set the foundation to undertake inquiries two and three, which sought to determine 

whether policy responses mitigated anticipated increases in food insecurity. The second inquiry 

compared the observed proportions of adults in food-insecure households in 2020, 2021, and 
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2022 in each country to the predicted proportions had the pandemic not occurred. The policy 

analysis (Chapter 6) guided expectations of whether the observed proportions of adults living in 

food-insecure households were expected to be higher, lower, or the same as the predicted 

proportion. Instances in which it was expected and confirmed that the observed proportion of 

adults in food-insecure households was lower or did not differ from the predicted proportion 

would suggest that policy responses mitigated anticipated increases in food insecurity. The third 

line of inquiry assessed the consistency of associations between characteristics that indicate high 

risk of experiencing food insecurity (e.g., difficulty making ends meet) among adults and 

adolescents and food insecurity across years. It was expected that subgroups with selected 

characteristics would be more likely to experience food insecurity during compared to before the 

pandemic based on previous evidence from before (12,77,78,101,103,110,112,353,354) and 

during (33,36,94,238,239,283,302,355,356) the COVID-19 pandemic and given the 

disproportionate impacts of the pandemic on certain groups (229–232). If subgroups with 

selected characteristics were no more or less likely to experience food insecurity during the 

pandemic, then it is likely that policy responses mitigated anticipated increases in food 

insecurity. 

 

7.3 Methods 

Repeat cross-sectional data were drawn from the International Food Policy Study (IFPS) 

(37). Data were collected via online surveys from adults aged 18 to 100 years and adolescents 

aged 10 to 17 years living in Australia, Canada, Chile (adolescent sample only), Mexico, the UK, 

and the US.  
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Adult respondents were recruited by Nielsen Consumer Insights Global Panel and their 

partners’ panels in November to December of each of 2018, 2019, 2020, 2021, and 2022. Sample 

quotas and targets facilitated the recruitment of proportions of respondents that aligned with the 

population distribution of each country. Quotas were applied for age, sex at birth, and language 

spoken (i.e., proportion of English- and French-speaking respondents in Canada and proportion 

of Spanish-speaking respondents in the US), with additional “soft” targets for level of 

educational attainment. Unique survey access links were used to invite a random sub-set of 

panelists in each country. Invitations were not shared with panelists known to be ineligible. 

Possible respondents were screened to confirm eligibility (age 18-100 years and device screen 

size (2018 sample only)). Screen size was an eligibility criterion in 2018 to facilitate completion 

of survey questions that included larger images but was removed as a criterion in subsequent 

years as the survey was adapted for use with smaller mobile devices.  

Adolescent respondents were recruited indirectly through their parents/guardians using 

the same panels as the adult surveys in November to December of each of 2019, 2020, 2021, and 

2022. Survey links were shared with adults who confirmed that they lived with a child aged 10 to 

17 years. Only one child per household was invited to complete the survey. Quotas for age group 

and sex at birth were used to facilitate recruitment of a diverse sample in the UK and the US; 

these quotas were not applied in the other countries due to more limited panel sizes.  

Eligible respondents were provided information about the study and given the 

opportunity to consent (adults) or assent (adolescents) to survey completion. Adult respondents 

and the parents/guardians of adolescent respondents were provided compensation in accordance 

with their panel’s usual incentive structure (e.g., chances to win prizes, points-based, or monetary 

rewards). These incentives have been demonstrated to decrease response bias and increase 
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response rates (285–287). IFPS was reviewed and received ethics clearance through a University 

of Waterloo Research Ethics Committee (ORE# 30829 and ORE# 41477).  

Adult and adolescent respondents completed the surveys in English in Australia and the 

UK, English or French in Canada, Spanish in Chile and Mexico, and English or Spanish in the 

US. The surveys were independently reviewed by bilingual research team members fluent in 

English as well as French or Spanish for accuracy. 

The adult and adolescent samples included both repeat and new respondents in 2019 

(adult sample only), 2020 (adult sample only), 2021, and 2022. To mitigate the influence of 

remembering prior responses on survey data, only the first instance of survey completion by a 

given respondent was retained (288). Consequently, for the adult sample, data were excluded 

from 1,684 respondents in 2019, 342 respondents in 2020, 453 respondents in 2021, and 372 

respondents in 2022. For the adolescent sample, data were excluded for 240 respondents in 2021 

and 5 in 2022. The adolescent survey was not conducted in 2018 and information about 

adolescent respondents who participated in both 2019 and 2020 was not available at the time of 

analysis.  

Respondents with missing food security data were also excluded (adult sample: n = 77 in 

2018, n = 59 in 2019, n = 105 in 2020, n = 96 in 2021, n = 126 in 2022; adolescent sample: n = 

18 in 2019, n = 14 in 2020, n = 29 in 2021, n = 25 in 2022). A breakdown of adult and adolescent 

respondents and the final analytic sample sizes by year are provided in Table 7.1. 
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Table 7.1: Number of adults aged 18 to 100 years and adolescents aged 10 to 17 years who 

completed the surveys, whose data were excluded, whose data were available for analysis, and 

whose data were included in the analytic samples from the International Food Policy Study 

survey in 2018, 2019, 2020, 2021, or 2022 in Australia, Canada, Chile, Mexico, the United 

Kingdom, or the United States. 

Adult surveys 

Sample type 2018 (year 2) 2019 (year 3) 2020 (year 4) 2021 (year 5) 2022 (year 6) 

Completed 28,684 29,290 30,131 33,892 35,214 

Excluded1 5,860 8,322 8,378 7,607 8,941 

Available for 

analysis 

22,824 20,968 21,753 26,285 26,273 

Analytic2,3 22,747 19,225 21,306 20,589 20,551 

Adolescent surveys 

Sample type 2018 2019 (year 1) 2020 (year 2) 2021 (year 3) 2022 (year 4) 

Completed Not applicable 11,491 12,489 10,894 11,948 

Excluded1 Not applicable 383 458 435 456 

Available for 

analysis 

Not applicable 11,108 12,031 10,459 11,492 

Analytic2,3 Not applicable 11,090 12,017 10,190 11,462 
1Data were excluded by the IFPS study team because the respondent was ineligible or due to 

missing information on region, inadequate sample size to reliably construct sample weights (e.g., 

respondents in the Canadian territories), invalid response to a data quality question, survey 

completion time under 15 minutes for adults in 2018 to 2020 or 10 minutes (15 minutes in the 

Canada French, Mexico or US Spanish samples) for adults in 2021 and 2022 and 10 minutes for 

adolescents in 2019 and 2020 or 8 minutes in Australia, Canada, UK or US English sample or 10 

minutes in Chile, Mexico or US Spanish sample, and/or invalid responses to at least three of the 

between 16 to 20 open-ended measures (adult sample only) depending on year.  
2Only the first instance that respondents answered the survey were retained, excluding 1,684 

adults in 2019, 342 adults in 2020, 453 adults in 2021, 372 adults in 2022 and 240 adolescents in 

2021, 5 adolescents in 2022. 
3Data were excluded for respondents with missing food security data: adults: n = 77 in 2018, n = 

59 in 2019, n = 105 in 2020, n = 96 in 2021, n = 126 in 2022; adolescents: n = 18 in 2019, n = 14 

in 2020, n = 29 in 2021, n = 25 in 2022. Oversampled respondents in 2021 (n = 5,147) and 2022 

(5,289) in Mexico and the US were excluded because they were not asked the child-oriented 

food security questions in 2021, and the cleaning practice was adopted for 2022 to align with 

2021 cleaning practices. 

 

7.3.1 Measures 

The adult survey included the 18-item Household Food Security Survey Module 

(HFSSM) (58,59). The HFSSM queries experiences of food insecurity in the past 12 months 
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among adults and when applicable, children in the household. Items capture increasingly severe 

experiences of food insecurity ranging from worrying about running out of food, making 

compromises to food quality, reducing meal size, to going a whole day without eating (61). 

Household food security classification was based on Health Canada’s coding method (61). The 

adult and child scales were assigned a food security status based on the number of affirmations. 

When there was discordance between the household and child classifications, the more severe 

classification was used. Adults were classified as living in households that were food secure (0 

affirmations), marginally food insecure (1 affirmation), moderately food insecure (2 to 5 

affirmations adult scale, 2 to 4 affirmations child scale), or severely food insecure (6 or more 

affirmations adult scale, 5 or more affirmations child scale) (61). A dichotomous variable was 

also constructed, considering adults to live in food-insecure households if their household was 

classified in the marginal, moderate, or severely food insecure categories. Marginal food 

insecurity was classified as food insecure given its implications for health (294). 

The Child Food Insecurity Experiences Scale was included in the adolescent survey (92). 

This scale queries the number of food insecurity experiences during the previous 12 months. Ten 

items assess experiences including worrying about running out of food, compromises to diet 

quality, eating less, going hungry, and experiencing emotional elements of food insecurity, such 

as shame (92). Response options for each item included never (scored value of 0), 1 or 2 times 

(scored value of 1), and many times (scored value of 2). The resulting numeric score was used to 

classify adolescents as having no (0 affirmations), few (1 to 6 affirmations), several (7 to 10 

affirmations), or many (11 to 20 affirmations) experiences of food insecurity (92). A 

dichotomous variable was also constructed, considering adolescents with few to many 

experiences of food insecurity as food insecure. 



128 

 

Adult respondents entered their age using an open-ended response option (258). Based on 

the high concordance between sex at birth and gender identity in the IFPS sample, sex was used 

in place of gender to avoid analyses with cell sizes that would be too small to produce reliable 

estimates. Response options for sex at birth were female and male. Racial/ethnic identity and 

cultural diversity options were country-specific and grouped into three categories to enable 

cross-country comparisons with consistent groupings (258). The first category included 

respondents who identified as Black, Indigenous, People of Color (BIPOC), and/or speaks a 

language other than English at home (BIPOC and/or speaks language other than English at 

home). The second category included respondents who identified as White, not Indigenous, 

and/or English-speaking at home (White and/or English-speaking). The final category 

encompassed respondents who selected don’t know or refuse to answer (not stated). In Australia, 

the White and/or English-speaking category included respondents who only spoke English at 

home and did not identify as Indigenous (Aboriginal or Torres Strait). Language is a component 

of cultural diversity in Australia (298). Respondents who did not identify as Indigenous in 

Mexico or identified as White only in Canada, the UK, and the US were included in the White 

and/or English-speaking category. All other response options, except for those which 

corresponded to the not stated category, were grouped into the BIPOC and/or speaks language 

other than English at home category. 

Highest educational attainment was also country-specific. To facilitate consistency across 

countries and enable cross-country comparisons, responses were categorized as low (secondary 

education or less), medium (some post-secondary education), high (university degree or above), 

and not stated based on country-specific response options. Employment status was derived from 

a question asking respondents what their main activity was in the last week. Respondents shared 
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their main activity in the last week, herein employment status, by selecting one of the 14 pre-

populated options or adding a response using the open-ended response option (258). Responses 

were grouped into working (e.g., part- or full-time), not working (e.g., parental leave, in school), 

unemployed (e.g., unemployed, seeking a job), and not stated. Perceived income adequacy was 

gauged by asking respondents how easy or difficult it is to make ends meet (258). Options 

ranged from very difficult to very easy, with the opportunity to select don’t know or refuse to 

answer. These categories were combined into very difficult/difficult (difficult), neither easy nor 

difficult (neither), easy/very easy (easy), and not stated (103). Respondent living arrangement 

was queried using 11 response options. To align with prior research and minimize small cell 

sizes, living arrangement were consolidated into no other adults or children, other adults but no 

children, no other adults but children, other adults with children, and not stated (103). 

Adolescents selected their age from the pre-populated list that ranged from 10 to 17 years 

(258). Adolescents reported their sex as male or female (the adolescent survey did not include 

gender identity). Racial/ethnic identity and cultural diversity were reported and combined into 

the same categories as those used for the adult survey (258). Perceived income adequacy was 

gauged using an adolescent appropriate question: “Does your family have enough money to pay 

for things your family needs?” (258). Possible responses ranged from not enough to more than 

enough money, which was condensed into not enough/barely enough money (not enough) and 

enough/more than enough money (enough) to align with the adult conceptualization of perceived 

income adequacy. Respondents who selected the don’t know and refuse to answer options were 

grouped into a not stated category. 

Based on prior research (15,16,121), select health-related variables were of interest to 

examine in relation to food insecurity: self-reported general health (adult sample only), self-
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reported mental health (adult sample only), perceived stress (adult sample only), and perceived 

diet healthfulness (adult and adolescent samples). Adult respondents were asked to rate their 

general and mental health using a Likert scale with response options including poor, fair, good, 

very good, excellent, don’t know, and refuse to answer (258,259). Response options were 

categorized as poor/fair (poor), good/very good/excellent (good), and not stated (103). Perceived 

stress was reported by adults using options ranging from not at all stressful to extremely stressful 

as well as don’t know and refuse to answer (258,357). Response options were grouped into not at 

all/not very/a bit stressful (low stress), very/extremely stressful (high stress) and not stated (103). 

Among adults, perceived diet healthfulness response options ranged from poor to excellent, 

along with don’t know and refuse to answer (258,261). These options were grouped into 

poor/fair (poor), good/very good/excellent (good), and not stated (103). Perceived diet 

healthfulness among adolescents was captured by asking “Overall, how unhealthy or healthy is 

the food you usually eat?”, with response options ranging from very unhealthy to very healthy 

and including don’t know and refuse to answer (258). To create a three-level variable like the 

adult conceptualization of perceived diet healthfulness, responses were grouped into very 

unhealthy/unhealthy (unhealthy), in the middle/healthy/very healthy (healthy), and not stated. 

 

7.3.2 Statistical analyses 

Analyses were completed using SAS version 9.4 (Cary, NC) and Microsoft Excel (Excel, 

Version 2403, Redmond, WA). Commands were used in SAS to allow for the application of 

sample weights. Post-stratification sample weights were created using a raking algorithm, with 

population estimates drawn from the census in each country based on age group, sex, region, 

ethnicity (except in Canada), and education (except in Mexico) (37). 
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Adult and adolescent sample characteristics for each year by country were characterized 

using weighted frequency tables. The weighted proportions and associated 95% confidence 

intervals of adults living in households with any level of food insecurity (dichotomous variable) 

and adolescents experiencing any level of food insecurity (dichotomous variable) in each country 

in each year were estimated, overall and for subgroups defined by sex, racial-ethnic identity, 

educational attainment (adult sample only), employment status (adult sample only), perceived 

income adequacy, and living arrangement (adult sample only). 

Assessment of whether policy responses mitigated anticipated increases in food 

insecurity involved three lines of inquiry. First, to instill confidence that the nature of food 

insecurity among adults living in households and adolescents did not change in the context of the 

COVID-19 pandemic, alignment of changes in food insecurity and known determinants and 

consequences (12,103,112,351,352) was assessed on a year-by-year basis. Weighted proportions 

and 95% confidence intervals were estimated for food insecurity among adults living in 

households and adolescents and the categories for each of the known determinants and 

consequences. To limit the number of comparisons, inferences focused on comparing the 

consistency of changes in food insecurity across years with changes in the proportions of 

participants in specific subgroups at risk of food insecurity, identified a priori based on prior 

research. These subgroups included adults considered to be unemployed (e.g., unemployed, 

seeking a job), adults and adolescents reporting it was difficult to make ends meet or not having 

enough money, adults reporting poor general health, adults reporting poor mental health, adults 

reporting high stress, and adults and adolescents reporting poor or unhealthy diets 

(12,103,112,351,352). Examination of changes from year-to-year in food insecurity among 

adults and adolescents and the determinants and consequences were based on the 95% 
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confidence intervals. In the absence of known thresholds for assessing consistency in year-to-

year changes, alignment of changes in food insecurity and the determinants and consequences 

were examined by assessing consistency in the directionality and magnitude of changes from 

year-to-year (Table 7.2). To consider magnitude, year-to-year changes in the proportion of food 

insecurity and the determinants and consequences were considered to be aligned if the difference 

in one was not more than two times the difference in the other. Combinations of directionality 

and magnitude of changes were classified as alignment, ambiguous, or discrepant (Table 7.2). 

Only combinations of directionality and magnitude of changes classified as discrepant were 

considered to denote discrepancies between changes in food insecurity and the determinants and 

consequences. All other categories were considered to reflect alignment. 

 

Table 7.2: Possible combinations of alignment and discrepancies between year-to-year changes 

in the proportion of food insecurity and specific categories of determinants and consequences. 

Overall 

alignment 

Directionality (Year-to-year change 

in food insecurity AND Year-to-

year change in specific categories of 

determinants and consequences) 

Alignment in 

directionality 

Magnitude (Difference between 

change in food insecurity AND 

change in specific categories of 

determinants and consequences)  

Alignment 

in 

magnitude 

Alignment Increase AND Increase Yes ≤ 2x difference Yes 

Alignment Increase AND No change Maybe ≤ 2x difference Yes 

Alignment No change AND Increase Maybe ≤ 2x difference Yes 

Alignment No change AND No change Yes ≤ 2x difference Yes 

Alignment No change AND Decrease Maybe ≤ 2x difference Yes 

Alignment Decrease AND No change Maybe ≤ 2x difference Yes 

Alignment Decrease AND Decrease Yes ≤ 2x difference Yes 

     

Ambiguous Increase AND Increase Yes > 2x difference No 

Ambiguous Increase AND Decrease No ≤ 2x difference Yes 

Ambiguous No change AND No change Yes > 2x difference No 

Ambiguous Decrease AND Increase No ≤ 2x difference Yes 

Ambiguous Decrease AND Decrease Yes > 2x difference No 

     

Discrepant Increase AND No change Maybe > 2x difference No 

Discrepant Increase AND Decrease No > 2x difference No 

Discrepant No change AND Increase Maybe > 2x difference No 
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Discrepant No change AND Decrease Maybe > 2x difference No 

Discrepant Decrease AND Increase No > 2x difference No 

Discrepant Decrease AND No change Maybe > 2x difference No 

 

Second, to examine whether economic and social policy responses during the pandemic 

mitigated anticipated increases in food insecurity, the observed proportions of adults in food-

insecure households in each country in 2020, 2021, and 2022 were compared to the predicted 

proportions had the pandemic not occurred. Similar analysis was not conducted among 

adolescents given the lack of multiple pre-pandemic data points to establish trends. Formulas for 

predicting food insecurity among adults living in households in each country by year from 2020 

on were based on the observed proportions in 2018 and 2019 and applied in Excel. Predicted and 

observed proportions in each of 2020, 2021, and 2022 were compared using 95% confidence 

intervals. Inferences were based on a priori hypotheses (Table 7.3), with the influence of the 

COVID-19 pandemic and related economic and social policy responses anticipated to 

differentially impact rates of household food insecurity across countries and over time from 2020 

to 2022. The hypotheses were informed by research examining changes in food insecurity in 

2020 relative to 2019 (Chapter 5), estimates of food insecurity among adults in 2018 and 2019 

(present investigation), and an examination of packages of economic and social policy responses 

implemented or revised during the COVID-19 pandemic in Australia, Canada, Chile, Mexico, the 

UK, and the US (Chapter 6). Hypotheses also considered broader country-specific (e.g., Brexit 

in the UK) and global events (e.g., inflation) by building from hypotheses developed in a prior 

policy analysis (Chapter 6). 

For example, in Australia the odds of adults living in food-insecure households was lower 

in 2020 than 2019 and coincided with the implementation of a policy package that emphasized 

financial-based based support and policy responses that provided six months of coverage or more 
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(Chapters 5 and 6). Visual inspection of the trajectory of adults in food-insecure households 

from 2018 to 2019 suggested the proportion of adults in food-insecure households was going 

upwards. This information led to the hypothesis that the observed proportion of adults in food-

insecure households would be lower than the predicted proportion had the pandemic not 

occurred in 2020. The package of policy responses in 2021 was similar to the 2020 policy 

package and was anticipated to mitigate change in food insecurity from 2020 to 2021 (Chapter 

6). The upward trajectory of food insecurity from 2018 to 2019 was anticipated to continue into 

2021. Thus, in 2021, the observed proportion was hypothesized to be lower than the predicted 

prediction of adults in food-insecure households. The observed proportion of adults in food-

insecure households was also hypothesized to be lower than the predicted proportion in 2022 

even though the number of policy responses in the 2022 policy package was lower than prior 

years and inflation was a concern. The rationale behind this hypothesis was that the upward 

trajectory of food insecurity from 2018 to 2019 would continue to hold into 2022 and any year-

to-year increase in food insecurity from 2021 to 2022 would nonetheless result in a lower 

observed than predicted proportion of adults in food-insecure households. Reasoning behind the 

latter statement was based on the observed decrease in food insecurity from 2019 to 2020 and 

hypothesized lack of change from 2020 to 2021 in prior research (Chapters 5 and 6). 

 

Table 7.3: Hypotheses for observed compared to predicted proportion of adults living in food-

insecure households by country in 2020, 2021, and 2022. 

Country Hypothesis: observed vs predicted proportion of adults living in 

food-insecure households 

Australia 2020: observed < predicted proportion 

2021: observed < predicted proportion 

2022: observed < predicted proportion 

Canada 2020: observed ≤ predicted proportion 

2021: observed ≤ predicted proportion 

2022: observed ≤ predicted proportion 
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Mexico 2020: observed > predicted proportion 

2021: observed > predicted proportion 

2022: observed > predicted proportion 

United Kingdom 2020: observed = predicted proportion 

2021: observed ≤ predicted proportion 

2022: observed ≤ predicted proportion 

United States 2020: observed = predicted proportion 

2021: observed < predicted proportion 

2022: observed < predicted proportion 

 

Third, the consistency of associations between sex, racial/ethnic identity and cultural 

diversity, educational attainment (adult sample only), employment status (adult sample only), 

perceived income adequacy, and living arrangement (adult sample only) and food insecurity over 

waves was examined to further determine if economic and social policy responses during the 

pandemic mitigated anticipated increases in food insecurity. Inference focused on specific 

characteristics associated with high risk of experiencing food insecurity 

(12,77,78,101,103,110,112,353,354) and hypothesized to be associated with disproportionate 

impacts of the pandemic, identified a priori. These characteristics included identifying as female 

compared to male, identifying as BIPOC and/or speaking a language other than English at home 

compared to White and/or English-speaking, low compared to high levels of educational 

attainment (adults only), being unemployed (e.g., unemployed, seeking a job) compared to 

working (e.g., part- or full-time) (adults only), reporting it was difficult compared to easy to 

make ends meet (adults) or not having enough compared to having enough money (adolescents), 

and living with children with and without other adults compared to living with no other adults or 

children (adults only) (12,77,78,101,103,110,112,353,354). Weighted multinomial or binary 

logistic regression models stratified by country assessed the consistency of associations between 

selected characteristics and food insecurity as a four-category (adult sample) or dichotomous 

(adolescent sample) variable in 2020, 2021, and 2022 compared to 2019. Because the model with 
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four categories did not converge in the adolescent sample in the US, the dichotomous variable 

was used in binary logistic regression models. Interaction terms between year and characteristics 

were used to assess changes in the strength of the associations from 2019 to each of 2020, 2021, 

and 2022. Age, sex, racial/ethnic identity and cultural diversity, educational attainment (adult 

sample only), employment status (adult sample only), perceived income adequacy, living 

arrangement (adult sample only), and food security status in 2018 (adult sample only) were 

included in the models to adjust for potential confounding and strengthen inferences drawn. 95% 

confidence intervals were used to assess whether the strength of associations changed from year-

to-year. Due to the large number of estimates, the results of the full year-by-characteristics 

interaction models for adults and adolescents are not shown. 

All analyses were conducted at the within-country-level and inferences considered the 

strength of the evidence from point estimates and 95% confidence intervals in a holistic manner 

(299). Sensitivity analyses including repeat respondents were conducted to examine changes in 

food insecurity over time because data from the same respondents can strengthen estimates by 

reducing within-person variability. 

 

7.4 Results 

Adult sample characteristics from 2018 to 2022 and adolescent sample characteristics 

from 2019 to 2022 are summarized in Tables 7.4 and 7.5 for each country. The proportion of 

adults living in food-insecure households ranged between approximately 40% and 50% in 

Australia, Canada, the UK, and the US in 2018 to 2022, except in the US in 2022 when this 

percentage was 60.1% (Figure 7.1). The proportion of food insecurity among adults in Mexico 

was the lowest (69.6%) in 2021 and highest (74.6%) in 2020. Among adolescents, the proportion 

who reported at least one experience of food insecurity also ranged from approximately 40% to 
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50% in Australia, the UK, and the US in 2019 to 2022 (Figure 7.2). In Canada, the proportions 

of adolescents experiencing food insecurity ranged from 35.0% in 2020 to 40.9% in 2022. Chile 

and Mexico had estimates of food insecurity among adolescents ranging from approximately 

60% to almost 75% across the study period. Differential estimates of food insecurity among 

adults and adolescents were observed among population subgroups across all countries and years 

(Supplemental tables 7.1 to 7.9). 
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Table 7.4: Sociodemographic characteristics of adults aged 18 to 100 years participating in the International Food Policy Study in 

2018, 2019, 2020, 2021, and 2022, by country (n = 104,418)1,2. 

Country Australia 

(n = 19,742) 

Canada 

(n = 21,417) 

Mexico 

(n = 20,884) 

United Kingdom 

(n = 21,484) 

United States 

(n = 21,161) 

 n (%) n (%) n (%) n (%) n (%) 

Year 

2018 4,083 (21.0%) 4,386 (20.5%) 4,132 (19.8%) 5,516 (25.7%) 4,630 (21.9%) 

2019 3,479 (17.9%) 3,908 (18.2%) 4,210 (20.2%) 3,703 (17.2%) 3,925 (18.5%) 

2020 4,083 (21.0%) 4,276 (20.0%) 4,279 (20.5%) 4,075 (19.0%) 4,593 (21.7%) 

2021 3,784 (19.4%) 4,537 (21.2%) 4,165 (19.9%) 4,032 (18.8%) 4,071 (19.2%) 

2022 4,043 (20.8%) 4,310 (20.1%) 4,098 (19.6%) 4,158 (19.4%) 3,942 (18.6%) 

Age3, years 46.3 (17.2) 47.9 (17.2) 40.1 (14.3) 48.0 (17.2) 47.0 (17.1) 

Sex      

Male 9,456 (48.9%) 10,481 (49.4%) 10,609 (47.7%) 10,538 (48.5%) 10,168 (48.5%) 

Female 10,016 (51.1%) 10,936 (50.6%) 10,275 (52.3%) 10,946 (51.5%) 10,993 (51.5%) 

Racial-ethnic identity and cultural diversity 

BIPOC and/or 

speaks language 

other than English 

at home4 

3,211 (27.1%) 4,519 (21.4%) 3,462 (19.7%) 2,239 (12.0%) 5,908 (36.0%) 

White and/or 

English speaking 

16,204 (72.6%) 16,542 (76.8%) 16,995 (78.4%) 19,092 (87.4%) 15,106 (63.1%) 

Not stated 57 (0.3%) 356 (1.9%) 427 (2.0%) 153 (0.7%) 147 (0.9%) 

Educational attainment5 

Low 6,555 (40.7%) 5,626 (42.0%) 4,401 (21.5%) 6,579 (47.5%) 7,632 (56.4%) 

Medium 6,676 (32.2%) 8,384 (32.9%) 2,685 (13.6%) 5,822 (22.0%) 4,490 (9.9%) 

High 6,167 (26.7%) 7,323 (24.7%) 13,764 (64.7%) 8,946 (29.7%) 8,960 (33.4%) 

Not stated 74 (0.4%) 84 (0.4%) 34 (0.2%) 137 (0.7%) 79 (0.4%) 

Employment status 

Working 9,668 (49.7%) 10,513 (45.9%) 14,360 (66.1%) 10,603 (48.2%) 9,806 (42.5%) 

Not working 7,689 (38.4%) 8,729 (41.5%) 5,025 (26.5%) 8,896 (40.4%) 8,988 (43.6%) 

Unemployed 1,907 (10.7%) 1,850 (10.7%) 1,271 (6.2%) 1,811 (10.4%) 1,841 (10.5%) 
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Not stated 208 (1.3%) 325 (2.0%) 228 (1.2%) 174 (0.9%) 526 (3.3%) 

Perceived income adequacy 

Difficult 4,987 (26.0%) 5,404 (28.2%) 8,833 (44.2%) 4,771 (24.4%) 5,829 (29.7%) 

Neither 7,131 (37.4%) 7,877 (37.2%) 8,156 (38.6%) 7,704 (37.1%) 6,808 (33.7%) 

Easy 7,171 (35.4%) 7,937 (33.5%) 3,744 (16.6%) 8,815 (37.4%) 8,309 (35.4%) 

Not stated 183 (1.2%) 199 (1.1%) 151 (0.7%) 194 (1.0%) 215 (1.3%) 

Living arrangement 

No other adults or 

children 

4,027 (19.6%) 5,054 (24.2%) 1,090 (5.8%) 4,587 (21.5%) 4,391 (20.7%) 

Other adults but no 

children 

8,730 (44.9%) 10,172 (47.6%) 7,139 (34.8%) 9,595 (43.4%) 8,955 (43.1%) 

No other adults but 

children 

1,430 (7.5%) 1,214 (5.7%) 1,405 (7.6%) 1,337 (7.1%) 1,477 (7.5%) 

Other adults with 

children 

5,210 (27.6%) 4,914 (22.1%) 11,186 (51.5%) 5,908 (27.7%) 6,248 (28.0%) 

Not stated 75 (0.4%) 63 (0.4%) 64 (0.3%) 57 (0.3%) 90 (0.6%) 
1Cell sizes are unweighted and may not align with the percentages, which are weighted using sample weights. 
2Percentages may not sum to 100% due to rounding. 

3Mean and standard deviation for age. Sample size is equivalent to the sample size noted by country. 
4Abbreviation: BIPOC, Black, Indigenous, People of Color. 
5Low educational attainment includes secondary education or less, medium includes some post-secondary education, high educational 

attainment includes university degree or above. 
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Table 7.5: Sociodemographic characteristics of adolescents aged 10 to 17 years participating in the International Food Policy Study in 

2019, 2020, 2021, and 2022, by country (n = 44,759)1,2. 

Country Australia 

(n = 5,232) 

Canada 

(n = 14,479) 

Chile 

(n = 5,545) 

Mexico 

(n = 6,656) 

United 

Kingdom 

(n = 6,196) 

United States 

(n = 6,651) 

 n (%) n (%) n (%) n (%) n (%) n (%) 

Year 

2019 1,431 (27.4%) 3,674 (25.4%) 1,252 (22.6%) 1,616 (24.3%) 1,518 (24.5%) 1599 (24.0%) 

2020 1,590 (30.4%) 3,890 (26.9%) 1,615 (29.1%) 1,822 (27.4%) 1,518 (24.5%) 1582 (23.8%) 

2021 831 (15.9%) 3,352 (23.2%) 1,095 (19.7%) 1,615 (24.3%) 1,563 (25.2%) 1734 (26.1%) 

2022 1,380 (26.4%) 3,563 (24.6%) 1,583 (28.5%) 1,603 (24.1%) 1,597 (25.8%) 1736 (26.1%) 

Age3, years 13.4 (2.3) 13.5 (2.3) 13.5 (2.3) 13.5 (2.2) 13.4 (2.2) 13.5 (2.2) 

Sex       

Male 2,778 (51.3%) 7,525 (51.0%) 3,134 (51.1%) 3,788 (50.7%) 3,073 (51.3%) 3,362 (51.2%) 

Female 2,454 (48.7%) 6,954 (49.0%) 2,411 (48.9%) 2,868 (49.3%) 3,123 (48.7%) 3,289 (48.8%) 

Racial-ethnic identity and cultural diversity 

BIPOC and/or speaks 

language other than 

English at home4 

1,148 (26.5%) 3,996 (29.0%) 589 (14.5%) 902 (19.9%) 768 (18.8%) 2,031 (48.5%) 

White and/or English 

speaking 

4,065 (73.1%) 10,253 (69.4%) 4,815 (83.2%) 5,567 (77.1%) 5,384 (80.5%) 4,600 (51.0%) 

Not stated 19 (0.4%) 230 (1.6%) 141 (2.3%) 187 (3.0%) 44 (0.7%) 20 (0.5%) 

Perceived income adequacy 

Not enough 1,214 (22.7%) 2,736 (19.1%) 1,692 (31.7%) 2,011 (32.5%) 1,544 (24.9%) 1,763 (28.4%) 

Enough 3,957 (76.1%) 11,545 (79.5%) 3,775 (67.0%) 4,595 (66.8%) 4,560 (73.5%) 4,812 (70.4%) 

Not stated 61 (1.2%) 198 (1.4%) 78 (1.4%) 50 (0.7%) 92 (1.6%) 76 (1.2%) 
1Cell sizes are unweighted and may not align with the percentages, which are weighted using sample weights. 
2Percentages may not sum to 100% due to rounding. 

3Mean and standard deviation for age. Sample size is equivalent to the sample size noted by country. 
4Abbreviation: BIPOC, Black, Indigenous, People of Color. 
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Among adults in all countries except the US, the alignment between year-to-year changes 

in food insecurity and all determinants and consequences overall ranged from 33% to 54%. In 

the US, 71% of the year-to-year changes aligned (Figure 7.1). The percentage of alignment was 

higher for determinants than consequences in all countries except the UK. For example, in 

Mexico, there was alignment in the year-to-year changes in food insecurity among adults and its 

determinants 88% of the time compared to 38% for consequences. When examining consistency 

of year-to-year changes in food insecurity among adolescents and the known determinant and 

consequence available, overall alignment ranged from 67% to 100% across all countries (Figure 

7.2). Alignment between food insecurity and its consequence was observed among adolescents 

33% of the time in Chile and Mexico, 67% of the time in the UK, and 100% of the time in 

Australia, Canada, and the US. Supplemental tables 7.10 to 7.20 provides the results of the 

alignment analysis for all categories of the known determinants and consequences.  
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Figure 7.1: Proportion of adults aged 18 to 100 years living in food-insecure households and proportion of adults reporting selected 

determinants and consequences of food insecurity in 2018 to 2022, by country, International Food Policy Study (n = 104,418). 
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Weighted percentages of the proportions of adults living in food-insecure households, selected determinants and consequences of food 

insecurity in 2018 to 2022: (A) Australia (n = 19,742), (B) Canada (n = 21,417), (C) Mexico (n = 20,884), (D) the United Kingdom (n 

= 21,484), and (E) the United States (n = 21,161). 
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Figure 7.2: Proportion of adolescents aged 10 to 17 years experiencing food insecurity and proportion of adolescents reporting 

selected determinant and consequence of food insecurity in 2019 to 2022, by country, International Food Policy Study (n = 44,759).
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Weighted percentages of the proportions of adolescents experiencing food insecurity and selected determinant and consequence of 

food insecurity in 2019 to 2022: (A) Australia (n = 5,232), (B) Canada (n = 14,479), (C) Chile (n = 5,545), (D) Mexico (n = 6,656), 

(E) the United Kingdom (n = 6,196), and (F) the United States (n = 6,651). 
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The proportions of adults living in food-insecure households in Australia and Canada 

were lower in 2020 and 2021 than anticipated had the COVID-19 pandemic not occurred 

(Figure 7.3). This pattern was also evident in Australia for 2022 but there was no difference 

between the observed and predicted prevalence of adults living in food-insecure households in 

Canada in 2022. In Mexico and the UK, the observed proportions of adults living in food-

insecure households did not differ from the proportions predicted for 2020, 2021, and 2022. 

There was no difference between the observed and predicted prevalence of food insecurity in 

2020 and 2022 in the US. The observed proportion was, however, lower in 2021 than expected 

had the COVID-19 pandemic not occurred. 
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Figure 7.3: Observed versus predicted proportions of adults aged 18 to 100 years living in food-insecure households in 2018 to 2022, 

by country, International Food Policy Study (n = 104,418)1. 
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Weighted proportions of adults living in food-insecure households 2018 to 2022: (A) Australia (n = 19,742), (B) Canada (n = 21,417), 

(C) Mexico (n = 20,884), (D) the United Kingdom (n = 21,484), and (E) the United States (n = 21,161). 

 
1The 95% confidence intervals for the observed and predicted proportions of adults living in food-insecure households overlap at most 

time points in most countries. Exceptions are as follows: Australia in 2020, 2021, and 2022; Canada in 2020, and 2021; and the US in 

2021. 
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There was little indication of changes in associations between selected characteristics and 

living in food-insecure households during (2020, 2021, and 2022) compared to before (2019) the 

COVID-19 pandemic among adults (Tables 7.6a and 7.6b). Differences during compared to 

before the pandemic in the relative risk ratio of adults living in food-insecure households in 

relation to low educational attainment and difficulty making ends meet were most common. Low 

compared to high educational attainment was associated with lower risk of adults living in 

moderately and severely food-insecure households in 2020 (Australia, moderately food-insecure: 

adjusted relative risk ratio (ARRR): 0.65; 95% CI: 0.44-0.94; Australia, severely food-insecure: 

ARRR: 0.52; 95% CI: 0.33-0.82); Canada, moderately food-insecure: ARRR: 0.62; 95% CI: 

0.42-0.89; Canada, severely food-insecure: ARRR: 0.46; 95% CI: 0.29-0.72), 2021 (Australia, 

severely food-insecure: ARRR: 0.45; 95% CI: 0.29-0.71; Canada, moderately food-insecure: 

ARRR: 0.60; 95% CI: 0.41-0.87; Canada, severely food-insecure: ARRR: 0.51; 95% CI: 0.33-

0.80; UK, severely food-insecure: ARRR: 0.66; 95% CI: 0.44-0.99), and 2022 (US, moderately 

food-insecure: ARRR: 0.70; 95% CI: 0.51-0.97) than in 2019. In the UK, lower risk of living in 

marginally (ARRR: 0.42; 95% CI: 0.22-0.81), moderately (ARRR: 0.51; 95% CI: 0.32-0.83), 

and severely (ARRR: 0.45; 95% CI: 0.28-0.74) food-insecure households in 2021 than 2019 was 

observed among adults who reported difficulty making ends meet compared to adults who found 

it easy to make ends meet. In Australia (ARRR: 1.75; 95% CI:1.14-2.70) and the US (ARRR: 

1.55; 95% CI: 1.01-2.38), adults who reported it was difficult to make ends meet compared to 

those who reported it was easy to make ends meet had a higher relative risk ratio of living in 

moderately food-insecure compared to food-secure households in 2021 than 2019. 
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Table 7.6a: Adjusted relative risk ratio of living in households with marginal, moderate, or severe food insecurity in 2020, 2021, or 

2022 compared to 2019 among adults aged 18 to 100 years, by country and year-by-characteristics interaction for levels of the 

characteristics selected a priori, International Food Policy Study (n = 104,418)1. 

 Australia 

(n = 19,472) 

Canada 

(n = 21,417) 

Mexico 

(n = 20,884) 

 Adjusted relative risk ratio (95% CI) Adjusted relative risk ratio (95% CI) Adjusted relative risk ratio (95% CI) 

Year x sex (ref= 2019, 

male) 

2020 x 

female 

2021 x 

female 

2022 x 

female 

2020 x 

female 

2021 x 

female 

2022 x 

female 

2020 x 

female 

2021 x 

female 

2022 x 

female 

Marginally food insecure2 1.44 

(0.98-2.11) 

1.05 

(0.70-1.57) 

0.98 

(0.66-1.44) 

0.97 

(0.67-1.40) 

1.14 

(0.78-1.68) 

1.13 

(0.78-1.64) 

1.15 

(0.84-1.58) 

1.09 

(0.80-1.48) 

0.97 

(0.70-1.33) 

Moderately food insecure2 0.99 

(0.73-1.34) 

0.94 

(0.69-1.27) 

1.05 

(0.78-1.43) 

0.89 

(0.65-1.20) 

1.05 

(0.78-1.43) 

0.79 

(0.58-1.07) 

0.99 

(0.75-1.32) 

0.96 

(0.73-1.26) 

1.04 

(0.79-1.38) 

Severely food insecure2 0.86 

(0.60-1.23) 

0.71 

(0.50-1.01) 

0.94 

(0.67-1.33) 

1.03 

(0.71-1.50) 

0.99 

(0.69-1.43) 

0.90 

(0.64-1.28) 

0.99 

(0.71-1.39) 

0.92 

(0.66-1.29) 

1.10 

(0.79-1.52) 

 

Year x racial-ethnic 

identity and cultural 

diversity (ref= 2019, 

White and/or English-

speaking) 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home3 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

Marginally food insecure 0.72 

(0.46-1.14) 

0.60 

(0.37-0.98) 

0.85 

(0.54-1.34) 

0.84 

(0.55-1.30) 

0.82 

(0.53-1.28) 

0.80 

(0.53-1.23) 

1.15 

(0.71-1.85) 

1.00 

(0.63-1.59) 

0.90 

(0.55-1.47) 

Moderately food insecure 1.16 

(0.79-1.71) 

1.01 

(0.68-1.49) 

1.08 

(0.73-1.60) 

1.20 

(0.84-1.72) 

1.19 

(0.83-1.71) 

0.82 

(0.58-1.18) 

1.27 

(0.83-1.96) 

1.69 

(1.12-2.56) 

1.49 

(0.97-2.28) 

Severely food insecure 1.39 

(0.88-2.19) 

1.47 

(0.93-2.30) 

1.41 

(0.91-2.19) 

1.24 

(0.80-1.92) 

1.40 

(0.91-2.16) 

1.01 

(0.67-1.54) 

1.31 

(0.81-2.12) 

2.04 

(1.27-3.26) 

1.62 

(1.02-2.58) 
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Year x educational 

attainment (ref= 2019, 

high4) 

2020 x low4 2021 x low 2022 x low 2020 x low 2021 x low 2022 x low 2020 x low 2021 x low 2022 x low 

Marginally food insecure 0.99 

(0.62-1.58) 

0.94 

(0.58-1.53) 

0.72 

(0.45-1.15) 

1.19 

(0.75-1.89) 

1.27 

(0.78-2.04) 

1.00 

(0.62-1.62) 

1.42 

(0.94-2.13) 

1.20 

(0.80-1.80) 

0.94 

(0.61-1.43) 

Moderately food insecure 0.65 

(0.44-0.94) 

0.90 

(0.61-1.31) 

0.97 

(0.66-1.42) 

0.62 

(0.42-0.89) 

0.60 

(0.41-0.87) 

0.77 

(0.53-1.12) 

1.30 

(0.92-1.84) 

1.12 

(0.79-1.59) 

1.19 

(0.84-1.69) 

Severely food insecure 0.52 

(0.33-0.82) 

0.45 

(0.29-0.71) 

1.04 

(0.67-1.62) 

0.46 

(0.29-0.72) 

0.51 

(0.33-0.80) 

0.67 

(0.43-1.04) 

1.44 

(0.96-2.16) 

1.19 

(0.79-1.79) 

1.48 

(0.99-2.20) 

 

Year x employment status 

(ref= 2019, working) 

2020 x 

unemployed 

2021 x 

unemployed 

2022 x 

unemployed 

2020 x 

unemployed 

2021 x 

unemployed 

2022 x 

unemployed 

2020 x 

unemployed 

2021 x 

unemployed 

2022 x 

unemployed 

Marginally food insecure 1.03 

(0.57-1.87) 

1.04 

(0.56-1.96) 

0.72 

(0.36-1.46) 

0.82 

(0.42-1.62) 

1.30 

(0.61-2.75) 

0.86 

(0.39-1.90) 

1.23 

(0.58-2.58) 

1.24 

(0.58-2.69) 

0.94 

(0.43-2.09) 

Moderately food insecure 1.06 

(0.65-1.71) 

0.98 

(0.59-1.63) 

1.09 

(0.63-1.87) 

0.74 

(0.44-1.24) 

0.96 

(0.55-1.67) 

0.69 

(0.37-1.27) 

0.86 

(0.47-1.57) 

1.04 

(0.54-2.02) 

0.86 

(0.44-1.66) 

Severely food insecure 1.01 

(0.60-1.70) 

0.77 

(0.45-1.30) 

1.23 

(0.71-2.12) 

0.75 

(0.43-1.32) 

0.84 

(0.47-1.52) 

0.65 

(0.35-1.20) 

0.96 

(0.50-1.87) 

1.27 

(0.63-2.57) 

0.80 

(0.39-1.63) 

 

Year x perceived income 

adequacy (ref= 2019, 

easy) 

2020 x 

difficult 
2021 x 

difficult 

2022 x 

difficult 

2020 x 

difficult 

2021 x 

difficult 

2022 x 

difficult 

2020 x 

difficult 

2021 x 

difficult 

2022 x 

difficult 

Marginally food insecure 1.19 

(0.69-2.05) 

1.33 

(0.74-2.37) 

0.95 

(0.55-1.65) 

1.12 

(0.65-1.93) 

1.26 

(0.73-2.17) 

1.44 

(0.85-2.44) 

1.22 

(0.78-1.90) 

1.17 

(0.77-1.79) 

1.32 

(0.85-2.05) 

Moderately food insecure 0.98 

(0.64-1.49) 

1.75 

(1.14-2.70) 

1.34 

(0.88-2.05) 

0.98 

(0.63-1.54) 

1.25 

(0.80-1.93) 

0.92 

(0.59-1.42) 

1.06 

(0.70-1.61) 

0.95 

(0.63-1.41) 

1.46 

(0.96-2.23) 

Severely food insecure 0.71 

(0.43-1.16) 

1.14 

(0.69-1.88) 

1.03 

(0.64-1.67) 

0.87 

(0.51-1.48) 

0.94 

(0.57-1.55) 

1.06 

(0.64-1.75) 

1.18 

(0.68-2.06) 

1.02 

(0.60-1.71) 

0.98 

(0.60-1.62) 
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Year x living arrangement 

(ref= 2019, no other 

adults or children) 

2020 x 

other adults 

with 

children 

2021 x 

other adults 

with 

children 

2022 x 

other adults 

with 

children 

2020 x 

other adults 

with 

children 

2021 x 

other adults 

with 

children 

2022 x 

other adults 

with 

children 

2020 x 

other adults 

with 

children 

2021 x 

other adults 

with 

children 

2022 x 

other adults 

with 

children 

Marginally food insecure 1.07 

(0.68-1.69) 

1.47 

(0.91-2.37) 

1.42 

(0.90-2.26) 

1.01 

(0.66-1.55) 

0.99 

(0.63-1.56) 

1.09 

(0.70-1.68) 

0.71 

(0.51-1.00) 

0.95 

(0.68-1.32) 

1.11 

(0.79-1.57) 

Moderately food insecure 1.17 

(0.81-1.69) 

1.06 

(0.73-1.53) 

0.95 

(0.66-1.36) 

1.77 

(1.21-2.58) 

1.26 

(0.86-1.84) 

1.42 

(0.98-2.06) 

0.72 

(0.53-0.97) 

0.86 

(0.64-1.15) 

1.01 

(0.75-1.37) 

Severely food insecure 1.64 

(1.05-2.56) 

1.91 

(1.23-2.96) 

1.03 

(0.68-1.58 

1.89 

(1.18-3.03) 

1.33 

(0.83-2.14) 

1.17 

(0.75-1.83) 

0.77 

(0.53-1.13) 

0.82 

(0.56-1.20) 

0.73 

(0.51-1.06) 

Year x living arrangement 

(ref= 2019, no other 

adults or children) 

2020 x no 

other adults 

but children 

2021 x no 

other adults 

but children 

2022 x no 

other adults 

but children 

2020 x no 

other adults 

but children 

2021 x no 

other adults 

but children 

2022 x no 

other adults 

but children 

2020 x no 

other adults 

but children 

2021 x no 

other adults 

but children 

2022 x no 

other adults 

but children 

Marginally food insecure 0.66 

(0.32-1.36) 

1.41 

(0.69-2.90) 

0.79 

(0.38-1.62) 

1.31 

(0.51-3.36) 

2.30 

(1.01-5.22) 

1.37 

(0.58-3.24) 

1.24 

(0.61-2.51) 

1.38 

(0.69-2.77) 

1.17 

(0.57-2.41) 

Moderately food insecure 0.70 

(0.41-1.22) 

0.64 

(0.37-1.13) 

0.61 

(0.35-1.08) 

1.37 

(0.69-2.73) 

1.68 

(0.93-3.05) 

1.47 

(0.78-2.77) 

1.00 

(0.52-1.92) 

1.05 

(0.56-1.96) 

1.31 

(0.71-2.42) 

Severely food insecure 1.27 

(0.68-2.36) 

1.00 

(0.52-1.89) 

1.02 

(0.56-1.87) 

1.42 

(0.67-3.02) 

1.33 

(0.68-2.60) 

1.20 

(0.64-2.25) 

0.54 

(0.27-1.09) 

0.90 

(0.45-1.79) 

0.55 

(0.29-1.06) 
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Table 7.6b: Adjusted relative risk ratio of living in households with marginal, moderate, or severe food insecurity in 2020, 2021, or 

2022 compared to 2019 among adults aged 18 to 100 years, by country and year-by-characteristics interaction for levels of the 

characteristics selected a priori, International Food Policy Study (n = 104,418)1. 

 United Kingdom 

(n = 21,484) 

United States 

(n = 21,161) 

 Adjusted relative risk ratio (95% CI) Adjusted relative risk ratio (95% CI) 

Year x sex (ref= 2019, 

male) 

2020 x 

female 

2021 x 

female 

2022 x 

female 

2020 x 

female 

2021 x 

female 

2022 x 

female 

Marginally food insecure2 1.23 

(0.82-1.86) 

1.28 

(0.83-1.96) 

1.89 

(1.24-2.86) 

0.84 

(0.58-1.23) 

0.73 

(0.50-1.08) 

0.64 

(0.43-0.95) 

Moderately food insecure2 1.07 

(0.77-1.48) 

0.98 

(0.70-1.37) 

1.12 

(0.81-1.55) 

0.87 

(0.64-1.17) 

0.88 

(0.64-1.20) 

0.82 

(0.60-1.13) 

Severely food insecure2 1.16 

(0.80-1.68) 

1.04 

(0.71-1.51) 

0.97 

(0.67-1.38) 

0.77 

(0.56-1.07) 

0.86 

(0.62-1.21) 

0.80 

(0.58-1.11) 

 

Year x racial-ethnic 

identity and cultural 

diversity (ref= 2019, 

White and/or English-

speaking) 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home3 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

Marginally food insecure 0.89 

(0.47-1.69) 

1.14 

(0.59-2.18) 

0.90 

(0.48-1.67) 

0.75 

(0.51-1.11) 

0.83 

(0.55-1.25) 

0.72 

(0.47-1.11) 

Moderately food insecure 1.07 

(0.67-1.71) 

0.82 

(0.50-1.33) 

0.96 

(0.61-1.52) 

0.64 

(0.47-0.88) 

0.92 

(0.66-1.29) 

0.69 

(0.49-0.97) 

Severely food insecure 0.87 

(0.50-1.49) 

0.95 

(0.55-1.66) 

0.60 

(0.35-1.02) 

0.63 

(0.44-0.89) 

0.73 

(0.51-1.05) 

0.75 

(0.53-1.08) 
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Year x educational 

attainment (ref= 2019, 

high4) 

2020 x low4 2021 x low 2022 x low 2020 x low 2021 x low 2022 x low 

Marginally food insecure 1.00 

(0.63-1.59) 

0.75 

(0.47-1.21) 

0.63 

(0.39-1.01) 

0.94 

(0.64-1.39) 

1.14 

(0.77-1.69) 

0.97 

(0.64-1.46) 

Moderately food insecure 1.15 

(0.80-1.65) 

1.20 

(0.83-1.72) 

1.24 

(0.86-1.77) 

0.81 

(0.59-1.10) 

0.86 

(0.62-1.20) 

0.70 

(0.51-0.97) 

Severely food insecure 1.18 

(0.78-1.80) 

0.66 

(0.44-0.99) 

1.01 

(0.67-1.51) 

0.73 

(0.52-1.02) 

1.21 

(0.85-1.71) 

0.77 

(0.55-1.07) 

 

Year x employment status 

(ref= 2019, working) 

2020 x 

unemployed 

2021 x 

unemployed 

2022 x 

unemployed 

2020 x 

unemployed 

2021 x 

unemployed 

2022 x 

unemployed 

Marginally food insecure 1.09 

(0.56-2.13) 

0.67 

(0.30-1.46) 

0.71 

(0.34-1.48) 

2.42 

(1.21-4.84) 

2.26 

(1.12-4.59) 

2.71 

(1.27-5.78) 

Moderately food insecure 1.07 

(0.61-1.87) 

1.17 

(0.65-2.09) 

1.28 

(0.71-2.29) 

1.41 

(0.82-2.43) 

1.01 

(0.57-1.78) 

1.37 

(0.77-2.46) 

Severely food insecure 1.09 

(0.62-1.93) 

0.71 

(0.40-1.28) 

1.06 

(0.59-1.88) 

1.44 

(0.83-2.50) 

1.80 

(1.04-3.13) 

1.43 

(0.80-2.55) 

 

Year x perceived income 

adequacy (ref= 2019, 

easy) 

2020 x 

difficult 
2021 x 

difficult 

2022 x 

difficult 

2020 x 

difficult 

2021 x 

difficult 

2022 x 

difficult 

Marginally food insecure 0.53 

(0.28-0.99) 

0.42 

(0.22-0.81) 

0.28 

(0.15-0.51) 

0.48 

(0.28-0.81) 

0.95 

(0.55-1.63) 

0.68 

(0.39-1.17) 

Moderately food insecure 0.97 

(0.59-1.57) 

0.51 

(0.32-0.83) 

0.61 

(0.38-0.96) 

0.86 

(0.57-1.30) 

1.09 

(0.70-1.69) 

0.59 

(0.39-0.90) 

Severely food insecure 1.07 

(0.64-1.79) 

0.45 

(0.28-0.74) 

0.78 

(0.48-1.27) 

0.97 

(0.65-1.44) 

1.55 

(1.01-2.38) 

0.79 

(0.53-1.16) 
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Year x living arrangement 

(ref= 2019, no other 

adults or children) 

2020 x 

other adults 

with 

children 

2021 x 

other adults 

with 

children 

2022 x 

other adults 

with 

children 

2020 x 

other adults 

with 

children 

2021 x 

other adults 

with 

children 

2022 x 

other adults 

with 

children 

Marginally food insecure 0.77 

(0.47-1.26) 

1.13 

(0.68-1.88) 

0.91 

(0.56-1.48) 

0.70 

(0.45-1.09) 

0.80 

(0.50-1.26) 

0.63 

(0.39-1.01) 

Moderately food insecure 1.03 

(0.71-1.51) 

0.94 

(0.63-1.39) 

0.89 

(0.61-1.29) 

0.97 

(0.68-1.39) 

0.57 

(0.39-0.83) 

0.81 

(0.55-1.19) 

Severely food insecure 1.20 

(0.76-1.89) 

1.30 

(0.82-2.08) 

1.03 

(0.66-1.61) 

0.82 

(0.56-1.21) 

0.57 

(0.38-0.85) 

0.77 

(0.52-1.14) 

Year x living arrangement 

(ref= 2019, no other 

adults or children) 

2020 x no 

other adults 

but children 

2021 x no 

other adults 

but children 

2022 x no 

other adults 

but children 

2020 x no 

other adults 

but children 

2021 x no 

other adults 

but children 

2022 x no 

other adults 

but children 

Marginally food insecure 0.76 

(0.33-1.74) 

0.94 

(0.41-2.14) 

0.70 

(0.29-1.69) 

0.52 

(0.24-1.16) 

0.91 

(0.42-2.00) 

0.86 

(0.38-1.94) 

Moderately food insecure 1.20 

(0.63-2.27) 

1.30 

(0.69-2.47) 

0.86 

(0.44-1.68) 

1.19 

(0.67-2.11) 

0.67 

(0.35-1.26) 

1.36 

(0.73-2.53) 

Severely food insecure 1.24 

(0.63-2.45) 

1.10 

(0.55-2.19) 

1.02 

(0.51-2.02) 

0.75 

(0.41-1.35) 

0.78 

(0.42-1.44) 

1.15 

(0.62-2.11) 
1Sample sizes by year are as follows: 22,747 in 2018; 19,225 in 2019; 21,306 in 2020; 20,589 in 2021; and 20,551 in 2022. 
2Marginally food-insecure corresponds to 1 affirmation on the HFSSM, moderately food-insecure corresponds to 2–3 affirmations on 

the adult scale and/or 2–4 affirmations on the child scale, or severely food-insecure corresponds to 6 or more affirmations adult scale 

and/or 5 or more affirmations on the child scale. 
3Abbreviation: BIPOC, Black, Indigenous, People of Color. 
4High educational attainment: university degree or above; low educational attainment: secondary education or less. 
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Among adolescents, most associations between food insecurity and selected 

characteristics were consistent across years during (2020, 2021, and 2022) compared to before 

(2019) the pandemic (Tables 7.7a and 7.7b). When comparing 2020 to 2019 in Canada, the odds 

of food insecurity were higher (adjusted odds ratio (AOR): 1.43; 95% CI: 1.12-1.82) among 

adolescents who identified as BIPOC and/or speaks language other than English at home 

compared to White and/or English-speaking. Within the same year-to-year comparison, 2020 to 

2019, adolescents in the US who identified as BIPOC and/or speaks language other than English 

at home compared to White and/or English-speaking were less likely (AOR: 0.60; 95% CI: 0.41-

0.86) to report any compared to no experiences of food insecurity. Adolescents who identified as 

female in the US had lower odds (AOR: 0.61; 95% CI: 0.43-0.85) of experiencing food 

insecurity in 2022 versus 2019 when compared to adolescents who identified as male. In Chile, 

adolescents were more likely (AOR: 1.98; 95% CI: 1.11-3.54) to experience food insecurity in 

2022 than 2019 if they reported their family did not have enough money for the they needed 

compared to adolescents who shared their family had enough money. Results for countries for 

which the four-level variable model converged using the adolescent sample are available in 

Supplemental tables 7.21a and 7.21b. 

Sensitivity analyses including repeat respondents yielded similar findings among adults 

and adolescents (results not shown). Any differences observed suggest repeat respondents were 

living in food-secure households and likely had higher social capital relative to non-repeat 

respondents. 
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Table 7.7a: Adjusted odds of any experiences of food insecurity 2020, 2021, or 2022 compared to 2019 among adolescents aged 10 to 

17 years, by country and year-by-characteristics interaction for levels of the characteristics selected a priori, International Food Policy 

Study (n = 44,759)1. 

 Australia 

(n = 5,232) 

Canada 

(n = 14,479) 

Chile 

(n = 5,545) 

 Adjusted odds ratio (95% CI) Adjusted odds ratio (95% CI) Adjusted odds ratio (95% CI) 

Year x sex (ref= 2019, 

male) 

2020 x 

female 

2021 x 

female 

2022 x 

female 

2020 x 

female 

2021 x 

female 

2022 x 

female 

2020 x 

female 

2021 x 

female 

2022 x 

female 

Any experiences2 1.00 

(0.72-1.39) 

0.77 

(0.52-1.15) 

0.96 

(0.67-1.36) 

0.97 

(0.78-1.20) 

0.89 

(0.71-1.10) 

1.14 

(0.91-1.41) 

1.03 

(0.71-1.49) 

0.69 

(0.46-1.04) 

0.88 

(0.60-1.27) 

 

Year x racial-ethnic 

identity and cultural 

diversity (ref= 2019, 

White and/or English-

speaking) 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home3 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

Any experiences 1.46 

(0.95-2.25) 

1.24 

(0.75-2.06) 

1.15 

(0.74-1.78) 

1.43 

(1.12-1.82) 

0.97 

(0.75-1.25) 

1.19 

(0.93-1.52) 

1.33 

(0.72-2.45) 

1.66 

(0.85-3.25) 

1.38 

(0.72-2.63) 

 

Year x perceived income 

adequacy (ref= 2019, 

enough) 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

Any experiences 1.18 

(0.72-1.92) 

1.25 

(0.70-2.25) 

0.85 

(0.53-1.38) 

0.95 

(0.70-1.29) 

0.99 

(0.72-1.37) 

0.84 

(0.62-1.13) 

1.41 

(0.80-2.49) 

1.12 

(0.60-2.10) 

1.98 

(1.11-3.54) 
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Table 7.7b: Adjusted odds of any experiences of food insecurity 2020, 2021, or 2022 compared to 2019 among adolescents aged 10 to 

17 years, by country and year-by-characteristics interaction for levels of the characteristics selected a priori, International Food Policy 

Study (n = 44,759)1. 

 Mexico 

(n = 6,656) 

United Kingdom 

(n = 6,196) 

United States 

(n = 6,651) 

 Adjusted odds ratio (95% CI) Adjusted odds ratio (95% CI) Adjusted odds ratio (95% CI) 

Year x sex (ref= 2019, 

male) 

2020 x 

female 

2021 x 

female 

2022 x 

female 

2020 x 

female 

2021 x 

female 

2022 x 

female 

2020 x 

female 

2021 x 

female 

2022 x 

female 

Any experiences2 1.04 

(0.72-1.50) 

1.27 

(0.87-1.86) 

0.95 

(0.66-1.36) 

1.13 

(0.81-1.58) 

0.94 

(0.67-1.33) 

0.98 

(0.69-1.38 

0.77 

(0.54-1.11) 

0.75 

(0.54-1.04) 

0.61 

(0.43-0.85) 

 

Year x racial-ethnic 

identity and cultural 

diversity (ref= 2019, 

White and/or English-

speaking) 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home3 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

Any experiences 1.66 

(0.89-3.11) 

0.84 

(0.46-1.55) 

1.03 

(0.58-1.82) 

1.52 

(0.91-2.54) 

1.00 

(0.60-1.69) 

1.11 

(0.67-1.86) 

0.60 

(0.41-0.86) 

1.08 

(0.78-1.50) 

0.76 

(0.54-1.06) 

 

Year x perceived income 

adequacy (ref= 2019, 

enough) 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

Any experiences 0.65 

(0.38-1.12) 

0.58 

(0.33-1.02) 

1.58 

(0.87-2.87) 

1.34 

(0.86-2.10) 

0.96 

(0.62-1.49) 

0.83 

(0.55-1.25) 

0.76 

(0.47-1.23) 

0.98 

(0.66-1.48) 

0.95 

(0.62-1.46) 
1Sample sizes by year are as follows: 11,090 in 2019; 12,017 in 2020; 10,190 in 2021; and 11,462 in 2022. 
2Any experiences of food insecurity corresponds to 1 or more affirmations to questions on the Child Food Insecurity Experiences 

Scale. 
3Abbreviation: BIPOC, Black, Indigenous, People of Color. 
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7.5 Discussion 

The prevalence of food insecurity in the countries of interest changed throughout the 

COVID-19 pandemic (2020 to 2022), emphasizing the value of consistent annual measurement. 

In most instances, year-to-year changes in the proportions of food insecurity among adults living 

in households and adolescents aligned more closely with changes in the determinants than 

consequences of this phenomena. Across most or all years examined in Mexico, the UK, and the 

US, the observed proportions of adults in food-insecure households did not differ from what was 

predicted had the pandemic not occurred. In Australia and Canada, the observed prevalence of 

food insecurity among adults living in households was lower than expected in most years. 

Subgroups with characteristics expected to have a higher risk of experiencing food insecurity 

relative to selected reference subgroups during (2020 to 2022) compared to before (2019) the 

pandemic largely did not. In some instances, subgroups of the population were less impacted by 

food insecurity during compared to before the COVID-19 pandemic. These findings, however, 

do not negate the higher prevalence of food insecurity among subgroups of the population during 

the pandemic. Broadly, food insecurity was an issue during the COVID-19 pandemic that may 

have been worse had economic and social policy responses not been implemented. 

Alignment in year-to-year changes in the proportions of food insecurity among adults 

living in households and known determinants varied across countries. In contrast, there were few 

discrepancies between year-to-year changes in the proportions of adolescents having any 

experiences of food insecurity and the single determinant and single consequence examined. In 

cases in which there were discrepancies, changes in food insecurity were typically larger than 

changes in the determinants and consequences. For example, in Canada, the proportion of adults 

living in food-insecure households was higher by approximately 9% in 2022 compared to 2021, 
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whereas the corresponding change in the proportion of adults reporting it was difficult to make 

ends meet was 3%. Similarly, the proportion of adults living in food-insecure households in 

Australia was 9% lower in 2020 compared to 2019 whereas the change in the proportion of 

adults reporting high stress differed by approximately 4%. Due to the range of factors that could 

influence food insecurity and the categorical nature of the variables for the determinants and 

consequences, it is unlikely that a one percent change in the proportion of food insecurity would 

equate to a one percent change in a given category for the determinants and consequences. For 

example, the perceived income adequacy measure, which asked about ease of making ends meet, 

did not capture actual changes in income nor fully consider factors such as assets and debt and 

access to resources, including food or money from family and friends, that can influence food 

insecurity (105,107,358). Further, the focus on specific categories of each determinant (e.g., 

difficulty making ends meet) and consequence (e.g., poor quality diets) may have masked 

broader changes in the determinants and consequences. With these considerations, the overall 

consistency in alignment between changes in food insecurity and the determinants and 

consequences in each country lend confidence that nature of food insecurity did not change 

during the pandemic. 

The finding that the observed prevalence of food insecurity among adults was similar or 

lower than predicted values across countries suggests that economic and social policy responses 

mitigated the potential exacerbation of food insecurity due to shocks associated with lockdowns 

and other measures. In Australia and Canada, where the observed proportions of adults in food-

insecure households were lower than the predicted proportions, a high proportion of policy 

responses were classified as labor- (e.g., wage subsidies) and welfare-based (e.g., targeted 

financial assistance to older adults and individuals with pensions) (Chapter 6). These policy 
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responses provided financial-based support that likely partially addressed the financial precarity 

that underlies food insecurity. At the time point at which the observed proportion of adults in 

food-insecure households was lower than predicted in the US, labor-based policy responses such 

as the Paycheck Protection Program and several forms of unemployment compensation were in 

place. The US policy response also included food assistance and health-related (e.g., coverage of 

COVID-19 related testing and treatment) measures (Chapter 6). A low number of pandemic-

related policy responses were implemented by Mexico at a national level. Nonetheless, the 

proportions of adults living in food-insecure households was not higher than predicted had the 

pandemic not occurred (Chapter 6). Similarly, despite the low overall number of national level 

policy responses in the UK relative to other countries, the observed prevalence of food insecurity 

among adults was not higher than that predicted had the pandemic not occurred (Chapter 6). In 

both Mexico and the UK, many of the policy responses in place provided support for long 

periods (six months or more) (Chapter 6) and the UK had an emphasis on financial-based 

support, including the Coronavirus Job Retention Scheme, the suspension of mortgage payments, 

and a £20/week increase in the working tax credit for one year (Chapter 6). Policy responses 

implemented or revised at the sub-national level may have also contributed to the lack of 

difference between the observed and predicted proportions of adults living in food-insecure 

households. Policy packages differed across countries, and it is not possible from this analysis to 

disentangle the implications of specific policy responses for food insecurity. The extent to which 

policies were implemented as intended and taken up by eligible individuals was also not 

considered. However, the evidence suggests that these packages, including policies that provided 

long periods of financial-based support, conferred protection against food insecurity during the 

pandemic. More broadly, findings suggest that packages of policy responses in each country 
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mitigated anticipated increases in food insecurity during the pandemic with indication that some 

countries had policy packages that were more protective against potential increases in food 

insecurity than others. 

Subgroups of the population are known to disproportionately experience food insecurity 

(12,77,78,101,103,110,112,353,354) and continued to be impacted by food insecurity during the 

pandemic (33,36,94,238,239,283,302,355,356). There was, however, evidence of a lack of 

change in the strength of the association between selected characteristics and food insecurity 

during (2020 to 2022) compared to before (2019) the COVID-19 pandemic in all countries. This 

finding suggests that although food insecurity was more prevalent among subgroups with 

selected characteristics compared to reference subgroups in the present and prior investigations 

(33,36,94,238,239,283,302,355,356), the level of risk did not change over time. Moreover, some 

subgroups of adults and adolescents fared better during (2020 to 2022) than before (2019) the 

COVID-19 pandemic. For example, across all countries except Mexico, adults with a low level 

of education had a lower relative risk of varying degrees of food insecurity during compared to 

before the COVID-19 pandemic. Within this study, low educational attainment—high school 

completion or less—may be a proxy for student status, a subgroup known to be at risk of 

experiencing food insecurity (359–361). National level policy responses included responses 

targeted to students in some countries. For example, the Canada Emergency Student Benefit and 

freezing of student loan repayments in Canada and the US may have provided protection against 

food insecurity during the pandemic (Chapter 6). Overall, it appears that policy responses 

protected those who were anticipated to be more likely to experience food insecurity during 

relative to before the pandemic in all countries.  
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In sum, the findings suggest that trends in food insecurity were responsive to policies 

implemented by national governments to mitigate the impacts of the pandemic and measures to 

slow the spread of COVID-19. Countries that provided financial-based support for six months or 

more and/or implemented combinations of policy responses that can directly (e.g., labor-based 

support) and indirectly (e.g., expanded healthcare coverage) influence financial resources fared 

better with respect to food insecurity during the COVID-19 pandemic compared to countries 

without these responses. These findings add to the evidence that governments can ameliorate 

food insecurity through concerted policy efforts, including financial-based support (362,363). 

Some population subgroups were better protected against food insecurity during (2020 to 2022) 

relative to before (2019) the COVID-19 pandemic. Nonetheless, food insecurity continued to be 

a considerable challenge during the pandemic (1,12,13) and toward the end of the data collection 

period when inflation had become a global concern (334) and most financial policies related to 

the pandemic were winding down, the proportions of adults living in food-insecure households 

and adolescents experiencing food insecurity were trending upwards in most countries. This 

evidence underscores the urgent need to address food insecurity, including because of its adverse 

and widespread consequences for health and well-being (15,16,351,352,118–125). Addressing 

food insecurity beyond periods of crisis is also important for improving population health and 

reducing inequities so that all individuals can fare better in future emergencies. The COVID-19 

pandemic disproportionately impacted subgroups of the population (229–232) and included 

negative consequences on morbidity and mortality from COVID-19 (229,233). Adequate 

nutrition, in addition to addressing the structural barriers that underlie differential disease burden 

(233), is important for preventing and recovering from illness (364). 
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Use of the same measures for food insecurity, sociodemographic characteristics, and 

other variables at the same time of year across all years among adults and adolescents is a 

strength of this work. Consistent measurement is advantageous because it instills confidence that 

observed changes, or lack thereof, over time reflect actual changes in food insecurity and the 

characteristics examined rather than differences in measurement tools or periods. The inclusion 

of a adolescent-reported measure is also a strength as prior food insecurity research related to the 

COVID-19 pandemic primarily focused on the adult perspective (33–35,238,239,254), 

potentially underestimating the prevalence of food insecurity among adolescents (85,89). 

The use of repeat cross-sectional data limits the ability to establish causality. Integration 

of confounders in regression models strengthens inference by mitigating bias due to known 

uncontrolled confounding. Sample weighting increases the capacity to examine food insecurity 

over time using repeat cross-sectional data as differences in sample composition between years 

are mitigated. Estimates of food insecurity prevalence among adults living in households were 

higher than estimates from national level surveys, including in Canada and the US (12,13). 

Differences in estimates likely relate at least in part to the level at which food insecurity was 

examined and the method used to code the HFSSM. The present investigation estimated the 

proportions of adults living in food-insecure households. In contrast, national level estimates are 

typically weighted using household-level weights to reflect the proportions of households that 

experienced food insecurity (12,13). Additionally, this research used Health Canada’s coding 

approach for the HFSSM, which is expected to result in higher prevalence estimates compared to 

the US Department of Agriculture’s coding method (12,13,62).  

To assess alignment between year-to-year changes in the proportions of food insecurity 

and its determinants and consequences, directionality and magnitude were considered. Changes 
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in food insecurity and the respective determinant or consequence were considered to be 

consistent if the directionality of the change was not in opposing directions and the difference in 

one from year-to-year was not more than two times the difference in the other. This threshold is 

arbitrary but was employed to avoid false conclusions about incongruent trends based on small 

changes between cycles. Moreover, only one level of each determinant and consequence was 

examined to limit the number of comparisons, whereas there may have been changes in the other 

levels of the determinants and consequences that indicated alignment or not. Finally, it was not 

possible to assess intra-year variability of food insecurity due to the use of a single measurement 

period each year. Food insecurity often fluctuates over the course of a year (13,365). For 

example, in the US in 2022, one-quarter of households had very low food security one or two 

months in the year (13). Access to intra-year data, in combination with detailed information on 

policy implementation and uptake, could facilitate nuanced examination of the policy response 

or responses that had the greatest benefit for mitigating food insecurity.  

 

7.6 Conclusion 

The findings of this study suggest that economic and social policy responses appeared to 

mitigate anticipated increases in food insecurity in Australia, Canada, Chile, Mexico, the UK, 

and the US. The present investigation also indicates it is possible for governments to implement 

financial-based policy responses that ameliorate food insecurity. Implementation of robust and 

stable policy responses, including beyond crisis periods, is needed to mitigate food insecurity’s 

adverse consequences and support emergency preparedness, particularly among equity-deserving 

groups who have a high risk of food insecurity and tend to experience a disproportionate burden 

of emergencies, including those related to infectious diseases. 
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8.0 Discussion 

This section provides a summary of the three inter-related studies (Chapters 5, 6, and 7). 

Hypotheses from Chapter 6 are also examined using findings from Chapter 7. It was of interest 

to examine these hypotheses because year-to-year estimates of food insecurity among adults 

living in households were not available in prior research for all countries of interest. Given the 

order of study completion, estimates of the proportion of adults living in food-insecure 

households (Chapter 7) were not available at the time Chapter 6 was drafted to examine the 

accuracy of the hypotheses developed. Thus, these hypotheses are examined in the general 

discussion of this thesis. Interpretation of findings and key themes from across the studies are 

shared before summarizing the overall strengths and limitations, policy implications, and 

implications for research and monitoring. 

 

8.1 Summary 

The objectives of this thesis were to 1) characterize changes, or lack thereof, in the 

prevalence and severity of food insecurity among adults and adolescents in Australia, Canada, 

Chile, Mexico, the UK, and the US from before (2019) to during (2020) the pandemic (Chapter 

5); 2) examine national level government economic and social policy responses implemented or 

revised in these countries to, in part, mitigate the impacts of the COVID-19 pandemic and related 

safety measures (Chapter 6); and 3) determine whether economic and social policy responses 

appeared to mitigate anticipated increases in food insecurity (Chapter 7). 

Chapter 5 indicates adults were no more likely to live in food-insecure households 

during (2020) compared to before (2019) the COVID-19 pandemic in the UK (adjusted odds 

ratio (AOR): 0.90; 95% CI: 0.79-1.02) and the US (AOR: 1.05; 95% CI: 0.93-1.19). Iin Australia 
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(AOR: 0.81; 95% CI: 0.72-0.92) and Canada (AOR: 0.87; 95% CI: 0.77-0.99), findings suggest 

adults were less likely to live in food-insecure households during (2020) compared to before the 

COVID-19 pandemic. Only in Mexico were adults more likely (AOR: 1.15; 95% CI: 1.02-1.31) 

to live in food-insecure households in 2020 compared to 2019. Findings for severity were 

similar. Adolescents in Mexico were also more likely (AOR: 1.43; 95% CI: 1.19-1.71) to report 

having one or more experiences of food insecurity during the pandemic compared to before. 

There was little indication of changes in food insecurity prevalence among adolescents in other 

countries. When examining the number of food insecurity experiences, adolescents in Australia 

(adjusted relative risk ratio (ARRR): 2.24; 95% CI: 1.65-3.02) and the United States (ARRR: 

1.39; 95% CI: 1.04-1.86) had a higher relative risk ratio of many (11 to 20) compared to no 

experiences of food insecurity in 2020 than 2019. These findings collectively indicate the 

COVID-19 pandemic had a differential influence on food insecurity among adults and 

adolescents across countries. 

To assist in contextualizing findings from Chapter 5, a policy analysis examining 

economic and social policy responses implemented or revised by national governments between 

January 2020 and December 2022 was undertaken (Chapter 6). Policy packages in Australia and 

Canada, where decreases in the prevalence of adults in food-insecure households were observed, 

emphasized policy responses with long periods of coverage (six months or more) and drew upon 

financial-based support in 2020. The UK, where no change in food insecurity was observed, also 

had a policy package that provided long periods of financial-based support. In the US, the 

scaling up of existing financial- (e.g., unemployment protection) and resource- (e.g., food 

assistance and healthcare coverage) based support appeared to safeguard against changes in 

household food insecurity after the onset of the pandemic. In Chile and Mexico, where increases 
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in the prevalence of food insecurity among adults living in households or household-level 

prevalence were observed in Chapter 5 and prior research (238,239), policy packages equally 

emphasized financial- and resource-based support in 2020. Broader country-specific events also 

likely undermined the capacity of the policy package to mitigate increases in household food 

insecurity after the onset of the pandemic (309,338,339). 

Packages of policy responses in all countries in 2021 largely followed the same pattern of 

response as 2020 and appeared to mitigate changes in the proportions of adults living in food-

insecure households or household-level food insecurity between 2020 and 2021 in Canada, the 

UK, and the US (70,94,255). Lack of available data in Australia and the availability of 

individual-level food insecurity prevalence estimates as three-year averages in Chile and Mexico 

(67) limited the ability to map policy packages onto changes in food insecurity in 2021 relative 

to 2020. Household food insecurity was anticipated to increase from 2021 to 2022 in all 

countries except Mexico due to the waning number of policy responses and concerns about 

inflation (334). No change in household food insecurity from 2021 to 2022 was expected in 

Mexico because inflation was less of a concern relative to the other countries examined and the 

unemployment rate declined in 2022 (340,341). Available evidence in Australia, Canada, the 

UK, and the US provided indication that the proportions of adults in food-insecure households or 

household-level food insecurity did increase in 2022 relative to 2021 (12,13,94,256,337). 

Aggregated averages of food insecurity in Chile and Mexico precluded the assessment of 

changes in household food insecurity between 2021 and 2022 (67). Evidence from Chapter 6 

underscores the value of implementing packages of policy responses that provide long periods of 

financial-based support and/or scale up existing policy responses. Findings also point to the need 

for enduring policy responses to mitigate future increases in household food insecurity. 
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A final study was undertaken to determine whether economic and social policy responses 

mitigated anticipated increases in food insecurity among adults living in households and 

adolescents during the COVID-19 pandemic, extending the consideration of years from Chapter 

5 to include 2021 and 2022 (Chapter 7). Three lines of inquiry were examined. The first 

assessed alignment between year-to-year changes in the proportions of food insecurity among 

adults and adolescents and known determinants and consequences of food insecurity. Among 

adults living in households and adolescents, year-to-year changes in the proportion of food 

insecurity aligned more closely with changes in the proportion of known determinants than 

known consequences in most countries. Though there were some discrepancies, overall, the 

findings suggest that the nature of food insecurity did not change during the pandemic and the 

proceeding lines of inquiry could be undertaken.  

The second line of inquiry compared the observed proportions of adults in food-insecure 

households in 2020, 2021, and 2022 to predicted proportions had the COVID-19 pandemic not 

occurred. A priori hypotheses guided interpretation of findings, which suggested the observed 

proportions of adults in food-insecure households in Australia, Canada, and the US were lower 

than predicted at various points throughout the pandemic. These findings were anticipated based 

on a priori hypotheses, increasing confidence in the conclusion that economic and social policy 

responses mitigated anticipated increases in food insecurity. In Mexico and the UK, there was 

little indication of differences between observed and predicted proportions of adults living in 

food-insecure households at most time points during the pandemic, once again suggesting policy 

responses mitigated anticipated increases in food insecurity.  

The final line of inquiry examined whether the magnitude of associations between select 

sociodemographic characteristics that indicate high risk of experiencing food insecurity (e.g., 
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difficulty making ends meet) and food insecurity differed in 2020, 2021, and 2022 compared to 

2019. Recognizing that subgroups with selected characteristics were at greater risk of food 

insecurity before and during the COVID-19 pandemic (12,33,238,239,283,302,353–

356,36,77,78,94,101,103,110,112) and the COVID-19 pandemic disproportionately impacted the 

same subgroups (229–232), these subgroups were anticipated to be at greater risk of 

experiencing food insecurity during compared to before the COVID-19 pandemic. Most 

subgroups anticipated to be disproportionately impacted by food insecurity during the COVID-

19 pandemic were not, which suggests packages of policy responses protected those most at risk 

of experiencing food insecurity during the COVID-19 pandemic. Overall, the findings bolster the 

interpretation of the policy analysis and suggest that economic and social policy responses 

mitigated anticipated increases in food insecurity among adults and adolescents during the 

COVID-19 pandemic. These findings also suggest that although packages of economic and 

social policy responses differed across some contexts, they were able to protect adults and 

adolescents most at risk from experiencing large changes in food insecurity. More broadly, this 

finding points to the value of implementing packages of policy responses that align with specific 

context of the country. 

 

8.2 Policy analysis hypothesis testing 

As noted, it was of interest to examine hypotheses developed in Chapter 6 using 

estimates of the proportions of adults living in food-insecure households from Chapter 7. 

Hypotheses about how household food insecurity changed year-to-year from 2020 to 2022 were 

developed based on the knowledge of changes, or lack thereof, in food insecurity from 2019 to 

2020, packages of economic and social policy responses to the COVID-19 pandemic, and 
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broader global and country-specific events (Chapter 6). In most countries, food insecurity 

estimates were available to assess the accuracy of these hypotheses. Lack of comparable year-to-

year data in Australia and three-year averages of individual-level food insecurity in Chile and 

Mexico, however, precluded the assessment of hypothesis accuracy (67). Leveraging results 

from the attribution analysis (Chapter 7) enables further examination of the accuracy of the 

hypotheses developed within the policy analysis. Table 8.1 provides a summary of alignment 

between hypothesis developed and observed trends in food insecurity. 

 

Table 8.1: Policy analysis hypotheses for year-to-year changes in food insecurity compared to 

observed year-to-year trends in food insecurity among adults in six countries. 

Country Policy analysis hypotheses Trend observed1 

Australia 2019 to 2020: decrease or no change 

2020 to 2021: no change 

2021 to 2022: increase 

2019 to 2020: decrease 

2020 to 2021: increase 

2021 to 2022: increase 

Canada 2019 to 2020: decrease or no change 

2020 to 2021: increase or no change 

2021 to 2022: increase 

2019 to 2020: decrease 

2020 to 2021: no change 

2021 to 2022: increase 

Chile 2019 to 2020: increase or no change 

2020 to 2021: increase or no change 

2021 to 2022: increase 

Adolescent data only, 

unable to draw meaningful 

conclusions. 

Mexico 2019 to 2020: increase 

2020 to 2021: increase 

2021 to 2022: no change 

2019 to 2020: increase 

2020 to 2021: decrease 

2021 to 2022: increase 

United Kingdom 2019 to 2020: increase or no change 

2020 to 2021: increase or no change 

2021 to 2022: increase 

2019 to 2020: decrease 

2020 to 2021: increase 

2021 to 2022: no change 

United States 2019 to 2020: no change 

2020 to 2021: no change 

2021 to 2022: increase 

2019 to 2020: no change 

2020 to 2021: decrease 

2021 to 2022: increase 
1Year-to-year differences in food insecurity were assessed by examining the proportion of adults 

in food-insecure households and lack of overlap in 95% confidence intervals. No adjustments for 

confounders were made. 

 

Based on unadjusted year-to-year changes in the proportions of adults in food-insecure 

households, there appears to be alignment (67%) between the hypotheses developed and 
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observed trends in food insecurity. When drawing on findings from Chapter 5, which assessed 

changes in food insecurity from 2019 to 2020 while adjusting for relevant confounders, the level 

of agreement increases to 73%. For example, there was little indication of a decrease in food 

insecurity among adults living in households observed in the UK between 2019 and 2020 after 

adjusting for relevant confounders. Overall, leveraging the results from Chapter 7 provides 

additional evidence that the policy analysis hypotheses were reasonable and instills confidence in 

the theory of change that underlaid these hypotheses. 

 

8.3 Interpretation of findings 

Trends in food insecurity and economic and social policy responses to the COVID-19 

pandemic discussed in this thesis provide critical insight into the policy responses that are 

amenable to addressing household food insecurity during periods of crisis. More broadly, actions 

taken by national level governments during the COVID-19 pandemic indicate it is possible to 

implement policy responses to ameliorate household food insecurity. Adolescents also appeared 

to be protected against experiences of food insecurity during the pandemic (Chapters 5 and 7). 

It is, however, important to recognize that economic and social policy responses were largely 

directed to households as a whole or to adults. Some exceptions were policy responses that 

targeted households with children (e.g., cash transfers for households with children) or food-

based responses targeting children and adolescents (e.g., school meal programs) (Chapter 6). 

Thus, the protection from food insecurity was likely largely through the trickle down of benefits 

from household and adult-targeted policy responses. Recognizing the indirect nature of this 

assistance, benefits of policy responses likely vary based on the age of the child or adolescent. 

Prior research has demonstrated that adolescents can be less protected from experiences of food 
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insecurity and food insufficiency compared to children, with implications for the coping 

behaviors they undertake (90,92,366). For example, adolescents have been found to help reduce 

the burden of food insecurity on their caregivers and younger siblings by engaging in 

compensatory behaviors (90,92,366). Further examination of intrahousehold food dynamics and 

the potential for differential policy impacts could inform targeted policy responses to protect 

households with children from food insecurity and its deleterious consequences. 

Although some population subgroups were not at greater odds or risk for food insecurity 

during (2020 to 2022) relative to before (2019) the COVID-19 pandemic, prior research 

emphasizes the disproportionate impact of food insecurity across subgroups 

(33,36,94,238,239,283,302,355,356). Comparison of the prevalence of food insecurity across 

population subgroups indicates the differential impact of food insecurity among subgroups of the 

population during and beyond the pandemic (Chapter 7). Continued emphasis and action 

towards addressing food insecurity among population subgroups most impacted by food 

insecurity is needed. This focus will help reduce the differential burden of food insecurity as well 

as financial precarity and poor health, given the interconnection between poverty, food 

insecurity, and health. More broadly, addressing these inter-related issues will help improve 

population health and reduce inequities so all individuals can fare better during future 

emergencies. 

The COVID-19 pandemic highlighted, instigated, and exacerbated numerous challenges 

(e.g., racial-ethnic inequities, under-resourced healthcare systems) including food insecurity. In 

all countries examined, household food insecurity was not a new problem but rather one that has 

largely been left to non-governmental food assistance organizations to try to address 

(19,173,367). While these organizations work tirelessly to support as many people as possible, 
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the provision of food will only go so far in masking a financially rooted problem (19,171,173). 

During the COVID-19 pandemic, national level governments attempted to address household 

food insecurity by providing funding to food assistance organizations or altering other forms of 

food assistance, such as the SNAP (Chapter 6). These policy responses may have had a role in 

the differential patterns of food insecurity among adults and adolescents observed over time 

across countries during the pandemic (Chapters 5 and 7). However, what stood out were 

alterations to broader economic and social policy responses. Countries that emphasized financial-

based support and/or scaled up existing policy responses appeared to mitigate expected increases 

in food insecurity among adults and adolescents and, in some cases, lower than anticipated 

prevalences of food insecurity were observed among adults during the pandemic. Population 

subgroups anticipated to be more likely to experience food insecurity during (2020 to 2022) 

compared to before (2019) the COVID-19 largely did not and, in some instances, fared better 

during the pandemic. These findings link more broadly to the need for sufficient agency, power, 

and resources to attain food security. The abundance of food available but the lack of access 

among portions of the population point to the intentional structure of societies that privilege 

some individuals at the expense and disadvantage faced by others (1–3). Rectifying this power 

imbalance is critical for stopping and reversing the climbing rates of food insecurity by 2030 

(29). This goal, however, requires a concerted holistic effort that prioritizes people over short-

term financial gain and benefit at the expense of others. 
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8.4 Key themes across studies 

 What follows is a discussion of key themes across the three studies. These themes 

include: 1) food insecurity and the COVID-19 pandemic, 2) past, present, and future disparities, 

and 3) balancing breadth and depth within comparative research. 

 

8.4.1 Food insecurity and the COVID-19 pandemic 

The COVID-19 pandemic was a natural experiment that created opportunities to examine 

food insecurity in relation to a range of policy environments. Findings from this thesis 

underscore the differential influence that the COVID-19 pandemic and related policy responses 

had on food insecurity across countries and over time. In alignment with prior research set within 

high-income countries (28,98,189,214), packages of policy responses that emphasized long 

periods of financial-based support appeared to mitigate increases in food insecurity in Australia, 

Canada, and the UK. There was little indication of change in food insecurity over time in the US 

even though financial-based support was not the primary emphasis of the US policy package. 

This lack of change likely relates to the scaling up of existing policy responses such as those 

related to healthcare. Healthcare-related policy responses were considered to have a low impact 

as per the theory of change (Chapter 6), but the US currently does not have a universal 

healthcare system, and the provision of these policy responses may have helped move the US 

closer to a universal system. Given the potential for healthcare costs to undermine the ability to 

access food (139,332,333), the expansion of healthcare coverage in the US may have had an 

important role in mitigating changes in food insecurity. The US also had multiple 

complementary unemployment policy responses and a range of housing-related supports that 

may have helped mitigate increases in food insecurity. 
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Policy responses in Chile and Mexico equally emphasized financial- and resource-based 

support. Both countries also faced circumstances beyond the COVID-19 pandemic that may have 

undermined food security. In Chile, protests began in late 2019 and centered around income 

inequality, while Mexico was the only upper-middle income country examined and as such, had 

lower capacity to invest in economic and social policy responses during the COVID-19 

pandemic compared to the other countries examined (41,338). Taken together, the differential 

trends in food insecurity throughout the pandemic and across countries provides indication of the 

role that different economic and social policy responses have in altering trends in food 

insecurity. The lack of change or decreases in food insecurity prevalence across countries with 

different contexts and policy packages during the pandemic suggest that more than one 

combination of policy responses is amenable for ameliorating food insecurity. This finding 

underscores the need to consider contextual features within countries that enable policy 

responses to work synergistically rather than negate one another. Regardless of combination, the 

policy package needs to be persistent to mitigate increases in food insecurity after policy 

packages are removed. Despite the upward trend in food insecurity by 2022, findings from this 

work impress it is possible to make a rapid and measurable difference in the prevalence of food 

insecurity. 

 

8.4.2 Past, present, and future disparities? 

 At the time of writing, the COVID-19 pandemic is no longer a Public Health Emergency 

of International Concern (207), but it has left lasting impacts, from individuals living with long 

COVID to those who are struggling to regain financial stability after multiple years of financial 

uncertainty and shocks (237,368). The ongoing challenges induced by the COVID-19 pandemic 



178 

 

underscore the need for ongoing interventions to address differential outcomes that portions of 

the population continue to experience. Findings within this thesis highlight both the value and 

the risk of changes to economic and social policy responses. The lower-than-expected prevalence 

and risk of food insecurity overall and among some population subgroups anticipated to be 

disproportionately impacted by food insecurity during the COVID-19 pandemic document that it 

is possible to make a measurable difference in food insecurity. These wins were, however, short-

term as food insecurity estimates for 2022 and 2023, within and beyond this thesis, have 

highlighted the escalating nature of food insecurity prevalence once again (1,369). The lack of 

sustained change demonstrates the presence of underlying and unchallenged power imbalances 

that enable food insecurity to thrive. Rectifying these imbalances is possible through deliberate 

actions that promote financial stability and the capacity to purchase food, as well as 

decentralization of power in the food and other systems (3,7). In doing so, individuals will gain 

control, or agency, over their circumstances as they relate to food (3). It is necessary to consider 

and address agency as a dimension of food security, in addition to the established four 

dimensions and the recently recommended sustainability dimension (3,47) because these broader 

dimensions enable the complexities of food security to be considered and addressed (3).  

 

8.4.3 Balancing breadth and depth within comparative research 

 While completing the three inter-related studies, there were trade-offs with respect to the 

level of breadth and depth of information analyzed and conclusions drawn. In particular, the 

scope of the policy analysis was subject to numerous decisions about what information was of 

interest and included for consideration and what could be of interest but was ultimately excluded 

to maintain the feasibility of the project. First, the selection of six countries as the contexts of 
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interest was motivated by the use of IFPS data for the prevalence and attribution analyses. The 

built-in constraint on the number of countries limited the breadth of geographic contexts 

examined and enabled a greater level of depth with respect to the number of economic and social 

policy response types considered. The focus on policy responses that were implemented or 

revised by national level governments was selected to align with the level of analysis in the 

prevalence and attribution analyses and to facilitate cross-country rather than within-country 

comparisons. Omitting sub-national policy responses was a decision that limited the depth of 

policy responses considered but enabled a wider breadth of policy response types to be 

examined. Seven categories of policy responses were initially identified as relevant to consider 

within the policy analysis. Despite the seemingly reasonable scope, the initial search resulted in 

the inclusion of many policy responses that would ultimately make synthesizing findings 

challenging. Some of these policy responses were not expected to have a large influence on food 

insecurity. A theory of change was developed to narrow the scope of policy responses considered 

by ultimately reducing the number of policy response types examined. Thus, decisions made 

throughout the course of the policy analysis ultimately shaped the breadth and depth of policy 

responses considered. 

 Trade-offs between the breadth and depth of analysis for the prevalence and attributions 

analyses were also evident. However, the availability of data from six countries also constrained 

the breadth of contexts examined, though enabled consideration of food insecurity among adults 

and adolescents. Moreover, the focus on six countries for the purpose of cross-country 

comparison necessitated variables that were comparable across countries. The surveys and 

resulting data within the IFPS were designed to facilitate across and within-country analyses. To 

enable cross-country comparison, data were aggregated, which resulted a loss in the level of 
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detail available. For example, racial-ethnic identity was aggregated into three heterogenous 

categories. Using data for the purpose of cross-country comparison also meant analyses were not 

completed at the sub-national, constraining the depth of the analysis completed and opening an 

opportunity for future research. Overall, decisions that altered the breadth and depth of the three 

inter-related studies allowed concrete meaningful conclusions to be drawn within and across 

studies with recognition that further research would augment the analyses conducted. 

 

8.5 Strengths and limitations 

Strengths and limitations of the thesis include those discussed in each study, which 

should be considered in addition to the overarching strengths and limitations. In brief, strengths 

of the studies in Chapters 5 and 7 included the use of multiple years of repeat cross-sectional 

data from both adults and adolescents. All data were weighted and collected using the same 

measurement tools at all time points. Limitations of these studies included the inability to 

conduct longitudinal analyses at the individual level given the use of repeat cross-sectional data. 

Data were collected annually using the HFSSM, which precluded the ability to assess intra-year 

variability in food insecurity and may not have captured all experiences of food insecurity during 

the COVID-19 pandemic. Strengths of the study contained within Chapter 6 included 

engagement with a collaborative working group and use of a theory of change. Limitations of 

this study included the exclusion of sub-national policy responses that were implemented or 

revised during the COVID-19 pandemic, use of existing policy response trackers that varied in 

level of completeness, and the assumption that all policy responses were implemented as 

intended.  
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What follows is a discussion of the overarching strengths and limitations of this thesis. 

The consideration of food insecurity among adults and adolescents before and during multiple 

years of the COVID-19 pandemic in multiple countries is a unique strength of this work as many 

studies focus on singular contexts primarily from the adult perspective (33,35,94,238,239,254). 

Research that examines multiple contexts is available (1), but this work relies on aggregation of 

food insecurity and related determinants and consequences, limiting the ability to delve into 

country-specific findings. Thus, this thesis complements the existing body of work. The 

prevalence analysis (Chapter 5) used data (2018 to 2020) that was available at the time of study 

completion with plans to conduct analyses with subsequent years of data. While completing the 

prevalence analysis, it became apparent that a policy analysis would be helpful to contextualize 

the changes, or lack thereof, in food insecurity that were observed. To facilitate the accuracy and 

relevance of policy analysis findings, the collaborative working group was formed (Chapter 6). 

Recognizing the value of mapping policy analysis findings onto the attribution analysis 

(Chapter 7), working group members were also engaged during the attribution analysis. Thus, 

working group engagement during the policy and attribution analyses adds depth to this thesis by 

enabling consideration of factors beyond the COVID-19 pandemic that had the potential to 

influence food insecurity. The working group’s critical feedback also led to the development of 

the theory of change, which was pivotal in identifying the policy responses considered, and the 

hypotheses developed within the policy analysis.  

The focus on six different countries is both a strength and limitation of this thesis, as 

alluded to above in terms of trade-offs. Examination of multiple countries at the national level 

facilitated contextualization food insecurity trends during the COVID-19 pandemic by drawing 

comparisons across countries. Focus on the national level, however, necessitated the aggregation 
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of complex social identity factors into large heterogenous categories, e.g., racial-ethnic identity 

and cultural diversity variable. Future research using disaggregated versions of these variables at 

the within country level will provide deeper insight into food insecurity during the COVID-19 

pandemic. Similarly, examination of policy responses at the sub-national level in each country 

would add to this research area as provincial, state, territorial and municipal governments 

implemented or revised policy responses during the COVID-19 pandemic. Information about 

sub-national policy responses may reveal policy responses that are highly adept at addressing 

food insecurity that could be translated to other contexts.  

The COVID-19 pandemic was a period of constant change with respect to the nature and 

strictness of safety measures, economic and social policy responses provided, among other 

events (209). As such, there was the potential for considerable dynamism between month-to-

month, week-to-week, and even day-to-day experiences of food insecurity. Food insecurity is 

primarily an episodic event with the potential to shift based on contextual changes (13,365). 

However, food insecurity was measured over a 12-month period, and it was not possible to 

assess whether policy responses that were implemented or revised impacted shifts in food 

insecurity within the 12-month periods. Many of the sociodemographic characteristics 

considered within the prevalence and attribution analyses were anticipated to be time invariant or 

relatively stable within the year, e.g., sex at birth and level of educational attainment. To 

facilitate congruence between studies, economic and social policy responses were considered as 

policy packages on a yearly basis.  

The COVID-19 pandemic was not the only event that could have influenced food 

insecurity over the period of interest. Additional events were considered to avoid overstating the 

influence that the COVID-19 pandemic and related policy responses had on food insecurity.  



183 

 

 

8.6 Policy implications and implications for research and monitoring 

 The following sections provide insight into policy implications and implications for 

future research and monitoring. Two subsections, policy responses and methods of delivery as 

well as policy response communication, pertain to policy implications. Implications for research 

and monitoring also contains two sections, food insecurity measurement and policy response 

tracker recommendations. 

 

8.6.1 Policy implications – Policy responses and methods of delivery 

Findings from this thesis underscore the need to implement and maintain ongoing 

financial-based support. Prior research within high-income countries has similarly identified that 

financial-based responses are best positioned to ameliorate the financial precarity that underlies 

food insecurity (18,22–27). Where the policy environment is not amenable or does not warrant 

solely implementing financial-based solutions, it may be relevant to implement complementary 

policy responses, e.g., healthcare-related policy responses, with the potential to avail financial 

resources to be directed to food (139,332,333). More specifically, the combination and nature of 

packages of policy responses need to be context specific and ensure coverage of all population 

subgroups disproportionately impacted by food insecurity. In the US, the implementation of 

healthcare-related policy responses appears to have had a positive influence on mitigating 

increases in food insecurity during the COVID-19 pandemic. The utility of this response may not 

transfer to other contexts with universal healthcare. More broadly, this finding underscores the 

need to tailor policy responses to the context within which they are implemented. Although the 

uptake of policy responses was not assessed within this thesis, there were indications of 
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eligibility criteria that facilitated ease of administration but did not encompass the needs of all 

potential recipients (344,345). For example, gig workers in Canada were unable to receive the 

Canada Emergency Response Benefit, despite being at risk of losing employment during the 

COVID-19 pandemic (344). Consequently, mechanisms for identifying population subgroups 

erroneously excluded from policy response receipt should be implemented. Relatedly, times of 

crisis are not amenable to evaluating the efficacy and fidelity of newly implemented or revised 

policy responses. Instead, ongoing responses that meet the needs of diverse populations, which 

can be scaled up during emergency periods, would mitigate concerns about unintentionally 

excluding potential recipients, challenges evaluating policy responses during crises, and reduce 

the amount of time needed to scale up these responses (342). Ongoing access to policy responses 

will also enable assessment of shame, stigma, or other social barriers to accessing various policy 

responses. It is unclear if policy responses during the COVID-19 pandemic induced feelings of 

shame or stigma that resulted in the lack of access to some responses. However, it is possible that 

some responses during the pandemic were not accessed due to fear of alienation, highlighting the 

need to evaluate if policy responses meet the needs and expectations of intended recipients. 

 

8.6.2 Policy implications – Policy response communication 

Review of government webpages for the purpose of verifying policy response details that 

were contained in the policy tracker enabled consideration of potential areas for improving 

communication of policy responses. Throughout the COVID-19 pandemic, policy responses 

were planned and announced but never implemented, implemented, revised, and/or withdrawn. 

The ever-evolving nature of these responses made it challenging to retroactively, and presumably 

prospectively, decipher which policy responses were active and could be applied for. In the 
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future, it would be valuable to have a central webpage, such as Canada’s COVID-19 policy 

response webpage, that individuals could use to identify which benefits they are eligible for and, 

where applicable, navigate to application portals. Once the policy response is no longer active, 

information about the response can be retired to an archived version of the webpage, like the UK 

Government’s Web Archive (https://www.nationalarchives.gov.uk/webarchive/). This practice 

would enable continued access to historical policy response information for research purposes 

while mitigating confusion about which responses are active and can be accessed. 

 

8.6.3 Implications for research and monitoring – Food insecurity measurement 

Consistent measurement of food insecurity among adults and adolescents within each 

country at the national level is needed and will result in multifold benefits. After the onset of the 

COVID-19 pandemic, researchers rushed to administer surveys to portions of the population to 

capture a glimpse into the consequences that the COVID-19 pandemic was having on 

experiences of food insecurity (242). Although this data collection has provided insights into 

experiences of food insecurity, several limitations have been noted, including lack of comparable 

measures of food insecurity before and during the pandemic, and changes to the measurement 

tool reference periods to periods for which they were not designed (242). Collectively, these 

practices create a fragmented picture of food insecurity during the COVID-19 pandemic and 

impress the need for consistent food insecurity measurement. In Canada, where food insecurity 

measurement was available at the national level but prior to 2019 was measured irregularly, 

initial estimates of food insecurity from May 2020 were compared to estimates from 2017/18 

(12,36). Of the countries examined, the US stands out with its annual measurement of food 

insecurity in December each year, which enabled direct comparison of year-to-year estimates of 
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food insecurity from before and during the COVID-19 pandemic (13). Nonetheless, concerns 

about not having access to data on food insecurity until December 2020 was raised as a 

shortcoming, considering the pandemic became a substantive concern during early 2020 

(207,301). To partially mitigate this shortcoming, Household Pulse Surveys were administered 

starting in April 2020 and included measurement of food insufficiency (370). Food insufficiency 

is, however, different from food insecurity, which again complicates interpretation (242). Taken 

together, having consistent annual measurement that captures all populations within a country 

will enable assessment of food insecurity during periods of crisis without needing to deploy net 

new surveys that may not be comparable to existing measurement practices. In cases in which 

more frequent measurement is needed, brief surveys that measure food insecurity using a format 

like the Household Pulse Surveys in the US can be deployed to increase coverage and 

comparability of food insecurity measurement. Depending on resource constraints, more frequent 

intervals of measurement may be reserved for periods of crisis when greater access to intra-year 

data is of interest. 

Relatedly, the type of measure used to assess food insecurity needs to be considered 

because what is measured will determine what inferences can be drawn. For example, the 

HFSSM captures information about the inability to access food due to limited financial 

resources, which aligns with the access dimension of food security. The HFSSM, however, does 

not provide insight into other dimensions of food security, including availability, access, 

utilization, stability, agency and sustainability (1,46,47). Consequently, work has been 

undertaken to develop measures that assess the availability, utilization, and stability dimensions 

of food security (371). Development of measures to assess the agency and sustainability 

dimensions is an area for future research. Moreover, the HFSSM does not capture all domains of 
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food insecurity (372). Recognizing this gap, work has been recently undertaken to develop items 

related to accessing food in socially unacceptable ways (372). Thus, work to establish consistent 

measurement of food insecurity also needs to consider what type of information is being 

collected and if it will meet research needs within the context that consistent measurement is 

established. 

Beyond assessing the scale of the problem, consistent measurement of food insecurity 

allows for the impact of changes in the policy environment to be assessed. Access to consistent 

food insecurity measurement within the IFPS facilitated examination of the influence that policy 

packages on food insecurity during the COVID-19 pandemic and beyond, including when policy 

responses end. Food insecurity was trending upwards in all countries examined by 2022, a period 

when few policy responses were active, and inflation became a major concern (334). Continued 

assessment of food insecurity with consistent measurement tools is needed to enable a robust 

examination of the consequences of the expiration of COVID-19-related policy responses for 

food insecurity. The lack of ongoing measurement in Newfoundland and Labrador provides a 

cautionary example of the shortcomings of not having routine measurement (25,349). In 2006, 

Newfoundland and Labrador introduced a poverty reduction strategy and became a noteworthy 

example of how food insecurity can be ameliorated in Canada (25). However, several years into 

the strategy, food insecurity data were not collected, making it impossible to assess the efficacy 

of the policy package after changes were made. When data were available once again in 2017/18, 

adults were more likely to live in food-insecure households in 2017/18 than in 2011/12 (349). 

Although the shift in food insecurity appeared to be a consequence of changing policy responses, 

the lack of consistent data undermined the ability to identify when the increase in food insecurity 
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occurred and further delve into the specific policy changes that may have contributed to this 

disheartening pattern of food insecurity. 

Relatedly, surveys that routinely collect food insecurity data should include measures of 

known determinants (e.g., level and source of income) and consequences (e.g., indicators of 

mental and physical health) of food insecurity, enabling examination of which portions of the 

population are disproportionately impacted by food insecurity and the adverse consequences that 

need to be addressed in the short- and long-terms. Access to information about determinants and 

consequences of food insecurity will also assist in assessing the positive and negative impact that 

policy responses have on population subgroups and potentially, on consequences of food 

insecurity (e.g., mental health). This information will allow for greater understanding of if and 

how policy responses need to be changed to better support portions of the populations that are at 

heightened risk of food insecurity and its adverse consequences. Collection of information on 

known consequences of food insecurity can also be used frame the economic value, or cost-

savings, of implementing policy responses that can ameliorate food insecurity, a point that is 

likely particularly salient after extensive spending during the COVID-19 pandemic.  

The recommendations noted above also apply to the direct assessment of food insecurity 

among adolescents. Although assessment of food insecurity among adolescents is indirectly 

enabled through some survey modules, like the HFSSM (58,59), adults are not always fully 

aware of all of adolescents experiences of food insecurity (85–88). Adolescents have experiences 

that are unique to their circumstances, such as worrying about their parents’ ability to get enough 

food (86,89). Having deep insight into adolescents’ experiences is critical as they experience 

consequences that are unique to their life stage, including compromised academic achievement 

and psychosocial development (162–167). Moreover, the coping strategies that adolescents 
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employ may be developmentally inappropriate for their life stage, such as prioritizing work over 

school to help increase the household level of income, or overarchingly risky regardless of life 

stage, e.g., selling drugs (89,373), impressing the need to understand all experiences of food 

insecurity that adolescents can have so they can be mitigated. Although data were not available 

to consider younger children, data for this population group are also needed to better understand 

their experiences of food insecurity. 

 

8.6.4 Implications for research and monitoring – Policy response tracker recommendations 

Several considerations for how policy response trackers could be optimized were drawn 

by reflecting on the use of eight policy response trackers, complementing the recommendations 

provided by the Oxford University COVID-19 Government Response Tracker team (374). The 

level of information about policy scope as well as who identified and verified policy responses 

varied by policy response tracker, which created challenges in understanding the type and extent 

of information captured in the trackers. It would be helpful to have in-depth documentation of 

the scope, policy response screening criteria, and verification method used to compile the list of 

policy responses in the tracker. Access to freely available archived versions of webpages that 

were used to acquire policy response information would enhance policy response trackers 

because links to non-archived webpages provided were, at times, no longer available when 

trackers were reviewed in March-June 2023. Clear indication of when policy responses were 

documented and, if applicable, revised to reflect policy response changes would further support 

transparency and enable users to make more informed decisions about how the available 

information can be used. Future instances in which it is helpful to collect policy response 

information related to an overarching issue would benefit from the consolidation and/or 
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harmonization of policy response information to reduce the duplication of work. Any effort to 

consolidate policy response trackers will, however, need to consider the practicality of 

consolidation given different end user needs. 

 

8.7 Conclusions 

Findings from this thesis indicate that food insecurity prevalence did not increase in all 

countries in 2020 compared to 2019. In most countries examined, adults and adolescents were no 

more and even less likely to live in food-insecure households or report having experiences of 

food insecurity in 2020 compared to 2019. Examination of food insecurity using data from 2018 

to 2022 suggested that economic and social policy responses mitigated anticipated increases in 

food insecurity among adults living in households and adolescents during the COVID-19 

pandemic. Packages of economic and social policy responses that emphasized long periods of 

financial-based support and/or scaled up existing policy responses underlaid the patterns of food 

insecurity observed throughout the pandemic. When coverage from policy packages began to 

wane in 2022 and inflation was a concern in most countries (334), the prevalence of food 

insecurity was trending upwards among adults and adolescents. The findings highlight the need 

for persistent policy responses to address food insecurity and indicate that it is possible for 

governments to ameliorate food insecurity.  

We are within the final decade to achieve the 17 Sustainable Development Goals and 

although the height of the COVID-19 pandemic appears to be behind us, it stalled and eroded 

years of progress towards the Sustainable Development Goals (1,29). Urgent action, like what 

was observed during the COVID-19 pandemic, is needed to remedy the lasting scars created by 

the pandemic. These actions need to be enduring as the perpetual imbalance that neoliberal and 
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capitalistic societies operate within will undermine any progress made once policy responses to 

mitigate the impacts of the pandemic have been fully removed. Better yet, the COVID-19 

pandemic can serve as a wake-up call to those who are still unconvinced by the need to radically 

alter the current neoliberal and capitalistic structures that prevent the world from reaching its full 

potential. 
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Appendices 

Supplemental materials for Chapter 5 

Supplemental table 5.1: Sociodemographic characteristics of adults aged 18 to 100 years participating in the International Food 

Policy Study in 2018, by country (n = 22,747)1-3. 

Country Australia 

(n = 4,083) 

Canada 

(n = 4,386) 

Mexico 

(n = 4,132) 

United Kingdom 

(n = 5,516) 

United States 

(n = 4,630) 

 n (%)   n (%) n (%) n (%) n (%) 

Age4, years 46.5 (45.9-47.1) 48.2 (47.5-48.8) 39.4 (38.8-39.9) 48.1 (47.5-48.6) 46.8 (46.2-47.4) 

Gender identity 

Man (including trans 

male/trans man) 

1,972 (49.0%) 2,093 (49.2%) 2,178 (47.7%) 2,685 (48.8%) 2,209 (48.1%) 

Woman (including trans 

female/trans woman) 

2,105 (50.8%) 2,273 (50.3%) 1,938 (51.9%) 2,817 (51.0%) 2,397 (51.3%) 

Other/not stated 6 (0.2%) 20 (0.5%) 16 (0.4%) 14 (0.2%) 24 (0.6%) 

Racial/ethnic identity and cultural diversity 

BIPOC and/or speaks 

language other than 

English at home 

561 (24.3%) 881 (20.0%) 636 (20.9%) 503 (11.1%) 1,130 (35.5%) 

White and/or English 

speaking 

3,508 (75.4%) 3,387 (76.6%) 3,417 (77.5%) 4,964 (88.1%) 3,474 (63.8%) 

Not stated 14 (0.3%) 118 (3.4%) 79 (1.7%) 49 (0.9%) 26 (0.7%) 

Educational attainment5 

Low 1,261 (42.1%) 1,078 (42.2%) 802 (19.9%) 1,520 (48.3%) 1,502 (58.6%) 

Medium 1,449 (32.2%) 1,696 (33.1%) 477 (13.2%) 1,544 (23.0%) 1,021 (9.8%) 

High 1,367 (25.6%) 1,593 (24.2%) 2,846 (66.8%) 2,430 (28.2%) 2,100 (31.4%) 

Not stated 6 (0.2%) 19 (0.4%) 7 (0.1%) 22 (0.5%) 7 (0.2%) 

Employment status 

Working 2,001 (49.2%) 2,156 (46.2%) 2,982 (69.2%) 2,652 (46.5%) 2,221 (42.3%) 

Not working 1,722 (40.8%) 1,828 (41.4%) 926 (25.2%) 2,358 (41.4%) 1,920 (43.4%) 
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Unemployed 325 (9.0%) 341 (10.7%) 182 (4.6%) 459 (11.0%) 372 (10.7%) 

Not stated 35 (1.0%) 61 (1.7%) 42 (1.0%) 47 (1.1%) 117 (3.6%) 

Perceived income adequacy 

Difficult 1,110 (27.9%) 1,094 (28.1%) 1,685 (43.7%) 1,232 (25.0%) 1,233 (29.6%) 

Neither 1,483 (37.0%) 1,569 (36.6%) 1,630 (38.6%) 1,914 (36.2%) 1,533 (34.8%) 

Easy 1,457 (34.0%) 1,687 (34.2%) 792 (17.2%) 2,330 (37.9%) 1,836 (34.7%) 

Not stated 33 (1.2%) 36 (1.1%) 25 (0.5%) 40 (0.9%) 28 (0.9%) 

Living arrangement 

No other adults or 

children 

832 (19.1%) 1,087 (25.4%) 223 (5.8%) 1,216 (22.5%) 1,016 (21.3%) 

Other adults but no 

children 

1,929 (46.8%) 2,044 (46.5%) 1,461 (35.5%) 2,555 (44.7%) 2,042 (45.0%) 

No other adults but 

children 

241 (6.1%) 234 (5.5%) 202 (6.1%) 322 (7.0%) 261 (6.3%) 

Other adults with 

children 

1,064 (27.6%) 1,013 (22.4%) 2,230 (52.1%) 1,409 (25.5%) 1,296 (26.9%) 

Not stated 17 (0.4%) 8 (0.2%) 16 (0.5%) 14 (0.3%) 15 (0.5%) 
1Abbreviation: BIPOC, Black, Indigenous, People of Color. 

2Cell sizes are unweighted and may not align with the percentages, which are weighted using sample weights. 
3Percentages may not sum to 100% due to rounding. 

4Mean and 95% confidence interval for age. Sample size is equivalent to the sample size noted by country. 
5Low educational attainment includes secondary education or less, medium includes some post-secondary education, high educational 

attainment includes university degree or above. 
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Supplemental table 5.2: Sociodemographic characteristics of adults aged 18 to 100 years participating in the International Food 

Policy Study in 2019, by country (n = 19,225)1-3. 

Country Australia 

(n = 3,479) 

Canada 

(n = 3,908) 

Mexico 

(n = 4,210) 

United Kingdom 

(n = 3,703) 

United States 

(n = 3,925) 

 n (%) n (%) n (%) n (%) n (%) 

Age4, years 45.2 (44.5-45.8) 47.0 (46.3-47.6) 39.0 (38.5-39.6) 47.7 (47.1-48.3) 46.6 (45.9-47.2) 

Gender identity 

Man (including trans 

male/trans man) 

1,717 (49.7%) 1,941 (49.8%) 2,114 (46.9%) 1,805 (48.2%) 1,776 (46.0%) 

Woman (including trans 

female/trans woman) 

1,751 (49.9%) 1,948 (49.7%) 2,079 (52.7%) 1,890 (51.6%) 2,136 (53.5%) 

Other/not stated 11 (0.4%) 19 (0.5%) 17 (0.4%) 8 (0.2%) 13 (0.5%) 

Racial/ethnic identity and cultural diversity 

BIPOC and/or speaks 

language other than 

English at home 

545 (26.4%) 778 (19.6%) 702 (21.0%) 358 (11.8%) 1,074 (36.1%) 

White and/or English 

speaking 

2,927 (73.5%) 3,069 (78.7%) 3,429 (77.2%) 3,314 (87.4%) 2,831 (63.1%) 

Not stated 7 (0.2%) 61 (1.8%) 79 (1.8%) 31 (0.7%) 20 (0.8%) 

Educational attainment5 

Low 1,105 (42.5%) 1,153 (42.7%) 922 (22.9%) 1,076 (50.4%) 1,411 (58.9%) 

Medium 1,268 (32.1%) 1,503 (33.3%) 523 (13.0%) 964 (20.6%) 880 (9.7%) 

High 1,091 (24.9%) 1,241 (23.7%) 2,755 (63.9%) 1,638 (28.2%) 1,626 (31.1%) 

Not stated 15 (0.6%) 11 (0.3%) 10 (0.2%) 25 (0.8%) 8 (0.2%) 

Employment status 

Working 1,720 (47.9%) 1,954 (46.1%) 2,966 (68.3%) 1,813 (48.2%) 1,741 (40.9%) 

Not working 1,293 (37.5%) 1,566 (42.4%) 967 (24.6%) 1,564 (40.6%) 1,744 (45.6%) 

Unemployed 417 (13.0%) 337 (9.8%) 233 (5.7%) 297 (10.4%) 348 (10.4%) 

Not stated 49 (1.6%) 51 (1.6%) 44 (1.4%) 29 (0.9%) 92 (3.1%) 

Perceived income adequacy 

Difficult 1,045 (30.4%) 1,089 (30.1%) 1,728 (42.4%) 800 (24.4%) 1,109 (30.6%) 

Neither 1,294 (38.1%) 1,478 (38.2%) 1,664 (39.6%) 1,300 (37.0%) 1,281 (34.5%) 
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Easy 1,106 (30.4%) 1,311 (31.0%) 798 (17.5%) 1,567 (37.6%) 1,491 (33.4%) 

Not stated 34 (1.1%) 30 (0.7%) 20 (0.5%) 36 (1.1%) 44 (1.5%) 

Living arrangement 

No other adults or 

children 

688 (18.7%) 870 (22.3%) 221 (6.2%) 777 (20.6%) 867 (20.8%) 

Other adults but no 

children 

1,618 (47.7%) 1,849 (47.8%) 1,359 (32.8%) 1,693 (43.1%) 1,713 (44.8%) 

No other adults but 

children 

263 (7.7%) 251 (6.2%) 278 (7.5%) 226 (7.1%) 274 (7.5%) 

Other adults with 

children 

893 (25.3%) 926 (23.1%) 2,336 (53.1%) 994 (28.9%) 1,054 (26.3%) 

Not stated 17 (0.6%) 12 (0.6%) 16 (0.4%) 13 (0.3%) 17 (0.6%) 
1Abbreviation: BIPOC, Black, Indigenous, People of Color. 

2Cell sizes are unweighted and may not align with the percentages, which are weighted using sample weights. 
3Percentages may not sum to 100% due to rounding. 

4Mean and 95% confidence interval for age. Sample size is equivalent to the sample size noted by country. 
5Low educational attainment includes secondary education or less, medium includes some post-secondary education, high educational 

attainment includes university degree or above. 
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Supplemental table 5.3: Sociodemographic characteristics of adults aged 18 to 100 years participating in the International Food 

Policy Study in 2020, by country (n = 21,306)1-3. 

Country Australia 

(n = 4,083) 

Canada 

(n = 4,276) 

Mexico 

(n = 4,279) 

United Kingdom 

(n = 4,075) 

United States 

(n = 4,593) 

 n (%) n (%) n (%) n (%) n (%) 

Age4, years 46.4 (45.8-46.9) 48.0 (47.3-48.6) 40.5 (39.9-41.1) 47.9 (47.3-48.5) 46.8 (46.2-47.4) 

Gender identity 

Man (including trans 

male/trans man) 

1,985 (48.1%) 2,095 (49.1%) 2,157 (47.8%) 2,012 (48.5%) 2,188 (48.5%) 

Woman (including trans 

female/trans woman) 

2,086 (51.6%) 2,159 (50.3%) 2,101 (51.8%) 2,048 (51.1%) 2,387 (51.1%) 

Other/not stated 12 (0.3%) 22 (0.6%) 21 (0.4%) 15 (0.4%) 18 (0.4%) 

Racial/ethnic identity and cultural diversity 

BIPOC and/or speaks 

language other than 

English at home 

693 (26.9%) 882 (21.4%) 700 (18.8%) 417 (11.4%) 1,681 (36.4%) 

White and/or English 

speaking 

3,375 (72.7%) 3,341 (77.4%) 3,475 (78.9%) 3,634 (88.1%) 2,893 (63.2%) 

Not stated 15 (0.4%) 53 (1.2%) 104 (2.4%) 24 (0.5%) 19 (0.4%) 

Educational attainment5 

Low 1,767 (41.7%) 1,198 (42.2%) 969 (23.1%) 1,604 (50.7%) 1,699 (54.8%) 

Medium 1,255 (31.8%) 1,754 (33.2%) 582 (13.9%) 1,186 (19.4%) 945 (10.1%) 

High 1,042 (26.1%) 1,304 (24.1%) 2,721 (62.8%) 1,256 (29.1%) 1,923 (34.7%) 

Not stated 19 (0.5%) 20 (0.5%) 7 (0.2%) 29 (0.7%) 26 (0.5%) 

Employment status 

Working 1,957 (49.4%) 2,015 (43.5%) 2,696 (60.2%) 1,958 (48.2%) 2,043 (39.8%) 

Not working 1,640 (38.3%) 1,735 (42.2%) 1,119 (29.0%) 1,700 (40.5%) 1,957 (44.6%) 

Unemployed 440 (11.2%) 450 (12.0%) 409 (9.6%) 388 (10.6%) 462 (12.0%) 

Not stated 46 (1.1%) 76 (2.3%) 55 (1.2%) 29 (0.8%) 131 (3.6%) 

Perceived income adequacy 

Difficult 837 (20.7%) 931 (24.8%) 2,059 (50.4%) 785 (20.3%) 1,329 (30.6%) 

Neither 1,660 (41.1%) 1,700 (40.0%) 1,554 (35.0%) 1,548 (38.9%) 1,578 (34.4%) 
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Easy 1,545 (37.0%) 1,593 (33.7%) 616 (13.5%) 1,695 (39.6%) 1,622 (33.4%) 

Not stated 41 (1.2%) 52 (1.5%) 50 (1.1%) 47 (1.2%) 64 (1.5%) 

Living arrangement 

No other adults or 

children 

824 (19.1%) 986 (24.0%) 235 (6.0%) 827 (20.5%) 835 (20.3%) 

Other adults but no 

children 

1,897 (46.3%) 2,088 (48.4%) 1,509 (35.7%) 1,899 (45.5%) 1,737 (39.1%) 

No other adults but 

children 

298 (7.4%) 203 (4.8%) 340 (8.7%) 245 (6.8%) 362 (8.0%) 

Other adults with 

children 

1,046 (26.8%) 987 (22.5%) 2,184 (49.3%) 1,091 (26.9%) 1,649 (32.4%) 

Not stated 18 (0.5%) 12 (0.3%) 11 (0.3%) 13 (0.4%) 10 (0.3%) 
1Abbreviation: BIPOC, Black, Indigenous, People of Color. 

2Cell sizes are unweighted and may not align with the percentages, which are weighted using sample weights. 
3Percentages may not sum to 100% due to rounding. 

4Mean and 95% confidence interval for age. Sample size is equivalent to the sample size noted by country. 
5Low educational attainment includes secondary education or less, medium includes some post-secondary education, high educational 

attainment includes university degree or above. 
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Supplemental table 5.4: Sociodemographic characteristics of adolescents aged 10 to 17 years participating in the International Food 

Policy Study in 2019, by country (n = 11,090)1-3. 

Country Australia 

(n = 1,431) 

Canada 

(n = 3,674) 

Chile 

(n = 1,252) 

Mexico 

(n = 1,616) 

United Kingdom 

(n = 1,518) 

United States 

(n = 1,599) 

 n (%) n (%) n (%) n (%) n (%) n (%) 

Age4, years 13.4 (13.2-13.5) 13.5 (13.4-13.6) 13.5 (13.4-13.7) 13.5 (13.3-13.6) 13.4 (13.2-13.5) 13.5 (13.3-13.6) 

Sex 

Male 787 (51.5%) 1,919 (51.0%) 665 (51.1%) 911 (50.4%) 750 (51.3%) 791 (51.2%) 

Female 644 (48.5%) 1,755 (49.0%) 587 (48.9%) 705 (49.6%) 768 (48.7%) 808 (48.8%) 

Racial/ethnic identity and cultural diversity 

BIPOC and/or speaks 

language other than 

English at home 

235 (23.3%) 869 (25.3%) 141 (14.4%) 218 (21.2%) 155 (17.0%) 546 (48.0%) 

White and/or English 

speaking 

1,190 (76.3%) 2,735 (72.8%) 1,077 (83.2%) 1,349 (75.4%) 1,350 (82.2%) 1,047 (51.6%) 

Not stated 6 (0.4%) 70 (1.9%) 34 (2.4%) 49 (3.4%) 13 (0.8%) 6 (0.5%) 

Perceived income adequacy 

Not enough 362 (24.6%) 632 (17.3%) 374 (30.6%) 445 (28.4%) 417 (26.8%) 472 (29.6%) 

Enough 1,057 (74.5%) 2,998 (81.4%) 866 (68.5%) 1160 (71.1%) 1,083 (72.0%) 1,116 (69.6%) 

Not stated 12 (0.9%) 44 (1.3%) 12 (0.9%) 11 (0.5%) 18 (1.2%) 11 (0.7%) 
1Abbreviation: BIPOC, Black, Indigenous, People of Color. 

2Cell sizes are unweighted and may not align with the percentages, which are weighted using sample weights. 
3Percentages may not sum to 100% due to rounding. 

4Mean and 95% confidence interval for age. Sample size is equivalent to the sample size noted by country.  
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Supplemental table 5.5: Sociodemographic characteristics of adolescents aged 10 to 17 years participating in the International Food 

Policy Study in 2020, by country (n = 12,017)1-3. 

Country Australia 

(n = 1,590) 

Canada 

(n = 3,890) 

Chile 

(n = 1,615) 

Mexico 

(n = 1,822) 

United Kingdom 

(n = 1,518) 

United States 

(n = 1,582) 

 n (%) n (%) n (%) n (%) n (%) n (%) 

Age4, years 13.4 (13.3-13.5) 13.5 (13.4-13.5) 13.5 (13.4-13.6) 13.4 (13.3-13.6) 13.5 (13.4-13.6) 13.5 (13.3-13.6) 

Sex 

Male 839 (51.3%) 1,950 (50.9%) 928 (51.1%) 1,013 (50.7%) 748 (51.2%) 838 (51.0%) 

Female 751 (48.7%) 1,940 (49.1%) 687 (48.9%) 809 (49.3%) 770 (48.8%) 744 (49.0%) 

Racial/ethnic identity and cultural diversity 

BIPOC and/or speaks 

language other than 

English at home 

365 (25.7%) 1,088 (29.2%) 169 (14.5%) 221 (19.5%) 209 (17.1%) 340 (47.8%) 

White and/or English 

speaking 

1219 (73.9%) 2,745 (69.3%) 1,408 (83.5%) 1,557 (78.0%) 1,296 (82.1%) 1,240 (51.9%) 

Not stated 6 (0.4%) 57 (1.5%) 38 (2.1%) 44 (2.6%) 13 (0.9%) 2 (0.3%) 

Perceived income adequacy 

Not enough 316 (19.5%) 686 (17.9%) 513 (32.7%) 620 (37.7%) 342 (22.6%) 290 (22.7%) 

Enough 1,257 (79.5%) 3,146 (80.5%) 1,080 (66.2%) 1,190 (61.7%) 1,159 (76.3%) 1,277 (76.4%) 

Not stated 17 (1.1%) 58 (1.6%) 22 (1.2%) 12 (0.6%) 17 (1.1%) 15 (0.9%) 
1Abbreviation: BIPOC, Black, Indigenous, People of Color. 

2Cell sizes are unweighted and may not align with the percentages, which are weighted using sample weights. 
3Percentages may not sum to 100% due to rounding. 

4Mean and 95% confidence interval for age. Sample size is equivalent to the sample size noted by country. 
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Supplemental materials for Chapter 6 

Supplemental figure 6.1: Theory of change and supporting assumptions, risks, and external factors. 

 

 

 

 

 

 

 

 

 

Assumptions Risks External factors 

- Policy responses were implemented 

as intended. 

- Policy responses were sufficient to 

reach the outcomes specified. 

- Individuals were aware of the policy 

responses and chose to access them. 

- All relevant policy responses were 

captured in policy response trackers 

that were searched. 

- Policy responses unrelated to the 

COVID-19 pandemic did not have a 

substantive influence on food 

insecurity. 

- Policy responses were not implemented as 

intended and/or did not reach their intended 

audience. 

- Policy responses were sufficient to reach the 

outcomes specified. 

- Individuals were not aware of the policy 

responses, chose not to access them, or were 

incorrectly identified as ineligible. 

- Relevant policy responses were not captured 

in policy response trackers that were searched. 

- Policy responses unrelated to the COVID-19 

pandemic had a substantive influence on food 

insecurity. 

- Lockdown measures and other safety 

measures. 

- Political desire and capacity to provide 

support during the COVID-19 

pandemic. 

- Technological barriers and digital 

literacy that shaped ability to access the 

policy. 

- Sub-national policy-related decisions. 

E.g., implementation of a policy at the 

sub-national level. 

- Other crises, economic or geopolitical 

events during the COVID-19 pandemic. 

 

Inputs 
Target 

audience 
Outcomes Outputs Eligibility Impact 

Policy 

category 

1. Labor 

2. Individual 

and family 

3. Housing 

4. Welfare 

1. Individual 

2. Household 

3. Business 

1. Financial-

based support 

2. Resource-

based support 

1. High 

2. Low 

Examples 

1. # people 

eligible for 

policy 

response 

2. $ spent on 

policy 

response 

Based on … 

1. Individual 

2. Financial 

3. Health 

Traits 
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Supplemental table 6.1: Theory of change sections and associated details. 

Theory of change sections Additional details 

Context The COVID-19 pandemic and associated safety 

measures. 

Goal Mitigate the negative consequences (e.g., interruptions to 

income) of the COVID-19 pandemic and related safety 

measures. 

Inputs – policy category One of the four policy categories adapted from Lindberg 

et al.: labor, individual and family, housing, welfare. 

Inputs – policy type More granular level policy response classification than 

the policy categories noted above, e.g., unemployment 

protection 

Inputs – level of implementation The level of government that implemented the policy 

response. Designated as national, national with sub-

national implementation, sub-national. 

Target audience – beneficiary Who the policy was directed to or intended to benefit. 

Includes individuals, households, businesses. *It was 

assumed that policy responses directed to individuals 

benefited the individual’s household. 

Eligibility restricted by … 

characteristics 

Determinants that influence eligibility for the policy 

response. Includes individual characteristics, financial 

characteristics, health characteristics, food-related 

characteristics. 

Outputs Metrics that were hypothetically within the control of the 

implementing agency, e.g., amount of funding for the 

policy response. 

Outcomes – intended impact in 

the short-term 

Description of what the policy response intended to 

accomplish, e.g., enable access to paid leave during the 

COVID-19 pandemic. 

Outcomes – intermediate step 

between policy benefit delivery 

and influence on food insecurity 

Policy responses may need to impact other factors, e.g., 

business profitability followed by the provision of 

employee wages, before influencing household food 

insecurity. 

Outcomes – mechanism of 

influence category 

Mechanism by which the policy response was 

hypothesized to influence food insecurity. 
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Outcomes – mechanism of 

influence detailed description 

Description of how the policy response may have 

influenced food insecurity. 

Outcomes – long-term Anticipated influence of the policy response on food 

insecurity beyond the policy duration and/or COVID-19 

pandemic. 

Impact – scale The portion of the population impacted or eligible for the 

policy response. I.e., entire population or subgroups of 

the population. 

Impact – strength/ magnitude of 

impact 

The metric is based on the level of implementation, 

beneficiary, intermediate step between policy response 

delivery and influence on food insecurity, mechanism of 

influence category, mechanism of influence detailed 

description, and scale of policy responses. 
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Supplemental table 6.2: Data extraction table outlining the information collected for policy 

responses. 

Column heading Additional details or elaboration 

Country Australia, Canada, Chile, Mexico, United Kingdom, United States 

Policy response name Name of the policy response. 

Brief description Two-three sentence summary stating the benefit provided and 

target population. 

Second round screening - 

include/exclude 

Include, exclude 

Reason for exclusion Reason for exclusion was specified. Where applicable, reference 

to the exclusion criteria noted in the theory of change was noted. 

Policy category One of the four policy categories adapted from Lindberg et al.: 

labor, individual and family, housing, welfare. 

Policy type More granular level policy classification than the policy categories 

noted above, e.g., unemployment protection. 

Policy response duration When was the policy response in place? 

Month of policy start Month or left blank where not applicable. 

Year of policy start Year or pre-dated COVID-19 pandemic noted. Not specified was 

an option. 

Month of policy end Month or left blank where not applicable. 

Year of policy end Year or ongoing noted. Not specified was an option. 

Population targeted by 

the policy response 

Who was the intended beneficiary of the policy response? 

Eligibility criteria Conditions that needed to be met to receive benefit of the policy 

response 

Intent What was the intended outcome of the policy response? 

Coded intent Individual, Individual and household, household, business then 

individual 

Organization that 

implemented the policy 

response 

Who implemented the policy response? 

Mechanism of influence 

on food insecurity 

Financial-based support, resource-based support, both 

Long-term outcomes of 

policy 

When policy is no longer active what is the hypothesized impact. 

Options drawn from the theory of change based on policy type. 

Level of influence on 

food insecurity 

High, low, both 

Resource used to identify 

policy 

World Bank database, policy tracker (specify), government 

webpage, academic literature 

Row number in World 

Bank policy tracker 

 

Row number in Yale 

policy tracker 

 

Link to resource  

Also found in … Additional policy trackers that reported the policy response. 
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Supplemental materials for Chapter 7 

Supplemental table 7.1: Proportion of adults aged 18 to 100 years living in food-insecure households by selected subgroup 

characteristics in 2018, by country, International Food Policy Study (n = 22,747)1,2. 

 Australia 

(n = 4,386) 

Canada 

(n = 4,386) 

Mexico 

(n = 4,132) 

United Kingdom 

(n = 5,516) 

United States 

(n = 4,630) 

Sex % (95% Confidence intervals) 

Female 40.9% (38.5-43.3%) 43.1% (40.5-45.6%) 71.7% (69.2-74.2%) 39.3% (37.1-41.5%) 47.7% (45.2-50.2%) 

Male 42.1% (39.5-44.7%) 38.1% (35.5-40.7%) 73.0% (70.9-75.1%) 40.5% (38.2-42.8%) 47.1% (44.4-49.7%) 

Racial-ethnic identity3 % (95% Confidence intervals) 

BIPOC and/or speaks language 

other than English at home 

50.0% (45.5-54.6%) 49.4% (45.4-53.3%) 83.7% (80.3-87.1%) 58.3% (53.1-63.5%) 57.2% (53.8-60.7%) 

White and/or English speaking 38.6% (36.8-40.4%) 37.8% (35.8-39.9%) 69.1% (67.2-70.9%) 37.7% (36.1-39.4%) 42.1% (40.0-44.1%) 

Educational attainment4 % (95% Confidence intervals) 

Low 40.8% (37.8-43.9%) 48.9% (45.4-52.4%) 82.7% (79.6-85.8%) 41.3% (38.6-44.0%) 51.7% (49.0-54.5%) 

Medium 42.1% (39.3-45.0%) 38.2% (35.7-40.6%) 80.4% (76.3-84.6%) 42.7% (39.8-45.5%) 48.7% (45.4-52.0%) 

High 41.5% (38.5-44.5%) 29.3% (26.9-31.6%) 67.7% (65.6-69.8%) 35.4% (33.3-37.5%) 38.9% (36.6-41.2%) 

Employment status % (95% Confidence intervals) 

Working 42.7% (40.2-45.2%) 40.8% (38.4-43.2%) 71.1% (69.2-73.0%) 44.5% (42.2-46.7%) 46.8% (44.2-49.4%) 

Not working 36.0% (33.3-38.7%) 34.5% (31.7-37.4%) 73.6% (70.0-77.3%) 28.7% (26.4-31.0%) 43.1% (40.3-45.9%) 

Unemployed 59.5% (53.5-65.6%) 63.1% (56.6-69.7%) 80.4% (73.6-87.3%) 62.9% (57.7-68.1%) 65.4% (59.4-71.4%) 

Perceived income adequacy % (95% Confidence intervals) 

Difficult 71.9% (68.9-74.8%) 76.7% (73.7-79.6%) 84.0% (81.8-86.2%) 77.2% (74.6-79.9%) 76.9% (74.0-79.7%) 

Neither 37.5% (34.6-40.4%) 36.6% (33.6-39.6%) 68.0% (65.3-70.7%) 36.6% (34.0-39.2%) 43.4% (40.3-46.6%) 

Easy 20.5% (18.0-23.0%) 15.4% (13.2-17.5%) 52.4% (48.2-56.5%) 18.7% (16.7-20.7%) 26.4% (23.8-29.0%) 

Living arrangement % (95% Confidence intervals) 

No other adults or children 45.2% (41.4-49.1%) 44.3% (40.6-48.0%) 73.9% (67.1-80.7%) 40.0% (36.6-43.3%) 47.9% (44.1-51.8%) 

Other adults but no children 33.4% (30.8-35.9%) 34.2% (31.5-36.8%) 68.5% (65.6-71.5%) 30.5% (28.3-32.8%) 40.9% (38.2-43.7%) 

No other adults but children 65.9% (59.5-72.3%) 60.1% (52.5-67.7%) 70.5% (62.9-78.1%) 58.0% (51.7-64.2%) 60.7% (53.0-68.4%) 

Other adults with children 46.9% (43.5-50.3%) 44.9% (41.2-48.6%) 74.9% (72.8-77.0%) 51.5% (48.3-54.6%) 55.1% (51.7-58.6%) 
1Food insecurity corresponds to 1 or more affirmations to questions in the Household Food Security Survey Module. 2Not stated 

category estimates were suppressed due to small cells counts among some subgroups. 3Abbreviation: BIPOC, Black, Indigenous, 

People of Color. 4Low: secondary education or less; medium: some post-secondary education; high: university degree of above.  
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Supplemental table 7.2: Proportion of adults aged 18 to 100 years living in food-insecure households by selected subgroup 

characteristics in 2019, by country, International Food Policy Study (n = 19,225)1,2. 

 Australia 

(n =3,479) 

Canada 

(n =3,908) 

Mexico 

(n =4,210) 

United Kingdom 

(n = 3,703) 

United States 

(n = 3,925) 

Sex % (95% Confidence intervals) 

Female 47.1% (44.5-49.7%) 46.1% (43.6-48.6%) 72.3% (69.9-74.8%) 39.8% (37.2-42.5%) 52.3% (49.8-54.8%) 

Male 47.7% (45.0-50.4%) 43.8% (41.3-46.3%) 69.2% (67.0-71.4%) 41.3% (38.5-44.1%) 49.0% (46.2-51.8%) 

Racial-ethnic identity3 % (95% Confidence intervals) 

BIPOC and/or speaks language 

other than English at home 

56.2% (51.7-60.7%) 52.9% (49.0-56.8%) 79.2% (75.6-82.9%) 59.5% (53.5-65.5%) 65.2% (62.0-68.5%) 

White and/or English speaking 44.2% (42.3-46.2%) 42.7% (40.7-44.7%) 68.4% (66.5-70.3%) 37.9% (35.9-39.9%) 42.5% (40.4-44.7%) 

Educational attainment4 % (95% Confidence intervals) 

Low 50.3% (47.1-53.5%) 53.6% (50.4-56.8%) 77.4% (74.1-80.8%) 43.2% (40.0-46.4%) 57.8% (55.0-60.5%) 

Medium 47.8% (44.8-50.8%) 42.9% (40.3-45.5%) 80.5% (76.4-84.5%) 43.7% (40.2-47.1%) 44.8% (41.3-48.3%) 

High 41.7% (38.4-45.0%) 32.3% (29.6-34.9%) 66.5% (64.4-68.7%) 33.0% (30.5-35.5%) 39.4% (36.9-41.9%) 

Employment status % (95% Confidence intervals) 

Working 48.1% (45.4-50.7%) 44.3% (41.8-46.7%) 69.2% (67.2-71.2%) 44.3% (41.6-47.0%) 52.4% (49.6-55.2%) 

Not working 40.4% (37.4-43.4%) 38.8% (36.0-41.6%) 72.6% (69.1-76.1%) 30.0% (27.2-32.9%) 46.5% (43.7-49.3%) 

Unemployed 66.6% (61.6-71.6%) 70.9% (65.3-76.6%) 80.3% (73.5-87.1%) 61.7% (55.4-68.1%) 59.7% (53.7-65.8%) 

Perceived income adequacy % (95% Confidence intervals) 

Difficult 74.5% (71.5-77.4%) 78.9% (76.3-81.5%) 83.8% (81.7-86.0%) 78.9% (75.6-82.1%) 80.6% (78.0-83.3%) 

Neither 44.9% (41.8-48.0%) 39.3% (36.5-42.2%) 66.7% (64.0-69.5%) 42.1% (38.8-45.3%) 49.3% (46.0-52.5%) 

Easy 23.5% (20.6-26.5%) 19.0% (16.4-21.5%) 48.8% (44.7-52.9%) 14.1% (12.0-16.2%) 25.2% (22.6-27.9%) 

Living arrangement % (95% Confidence intervals) 

No other adults or children 45.5% (41.4-49.6%) 49.5% (45.7-53.2%) 68.1% (60.0-76.2%) 38.2% (34.0-42.4%) 45.1% (41.1-49.0%) 

Other adults but no children 42.4% (39.6-45.2%) 39.3% (36.7-41.8%) 68.0% (65.0-71.0%) 29.2% (26.5-31.9%) 43.2% (40.4-46.0%) 

No other adults but children 69.7% (63.7-75.7%) 59.2% (52.6-65.9%) 74.6% (68.2-80.9%) 61.7% (54.5-68.9%) 66.2% (59.8-72.5%) 

Other adults with children 51.0% (47.3-54.6%) 48.5% (45.0-52.1%) 72.4% (70.2-74.5%) 54.0% (50.3-57.7%) 63.6% (60.2-67.0%) 
1Food insecurity corresponds to 1 or more affirmations to questions in the Household Food Security Survey Module. 2Not stated 

category estimates were suppressed due to small cells counts among some subgroups. 3Abbreviation: BIPOC, Black, Indigenous, 

People of Color. 4Low: secondary education or less; medium: some post-secondary education; high: university degree of above.  
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Supplemental table 7.3: Proportion of adults aged 18 to 100 years living in food-insecure households by selected subgroup 

characteristics in 2020, by country, International Food Policy Study (n = 21,306)1,2. 

 Australia 

(n = 4,083) 

Canada 

(n = 4,276) 

Mexico 

(n = 4,279) 

United Kingdom 

(n = 4,075) 

United States 

(n = 4,593) 

Sex % (95% Confidence intervals) 

Female 39.2% (37.0-41.4%) 39.7% (37.3-42.1%) 76.2% (73.9-78.5%) 36.6% (34.4-38.9%) 53.7% (51.4-56.0%) 

Male 37.6% (35.2-39.9%) 39.7% (37.2-42.2%) 72.9% (70.8-75.0%) 36.5% (34.2-38.9%) 51.1% (48.7-53.6%) 

Racial-ethnic identity3 % (95% Confidence intervals) 

BIPOC and/or speaks language 

other than English at home 

49.7% (45.8-53.6%) 52.0% (48.2-55.7%) 85.6% (82.3-88.9%) 53.8% (48.6-59.0%) 60.3% (57.4-63.2%) 

White and/or English speaking 34.3% (32.6-35.9%) 36.2% (34.2-38.2%) 71.9% (70.1-73.7%) 34.3% (32.6-36.0%) 47.8% (45.8-49.9%) 

Educational attainment4 % (95% Confidence intervals) 

Low 35.3% (32.9-37.7%) 47.4% (44.1-50.6%) 84.5% (82.0-87.1%) 36.3% (33.8-38.9%) 58.6% (56.0-61.1%) 

Medium 40.1% (37.2-43.0%) 34.3% (32.0-36.7%) 81.6% (77.8-85.3%) 37.5% (34.5-40.5%) 48.8% (45.3-52.2%) 

High 41.1% (37.9-44.4%) 33.5% (30.8-36.1%) 69.4% (67.3-71.5%) 36.0% (33.3-38.8%) 43.6% (41.2-46.0%) 

Employment status % (95% Confidence intervals) 

Working 40.5% (38.2-42.9%) 40.3% (37.9-42.7%) 72.2% (70.2-74.2%) 40.2% (37.9-42.6%) 52.2% (49.7-54.7%) 

Not working 30.4% (27.9-32.8%) 31.9% (29.2-34.7%) 77.2% (74.2-80.1%) 26.4% (24.0-28.7%) 46.5% (43.9-49.1%) 

Unemployed 55.4% (50.5-60.3%) 61.8% (56.6-66.9%) 82.8% (78.3-87.4%) 57.6% (52.3-62.9%) 72.6% (67.8-77.4%) 

Perceived income adequacy % (95% Confidence intervals) 

Difficult 73.5% (70.4-76.6%) 75.5% (72.4-78.6%) 86.1% (84.2-87.9%) 76.4% (73.3-79.6%) 81.4% (79.0-83.8%) 

Neither 36.0% (33.5-38.5%) 38.2% (35.5-40.9%) 68.3% (65.5-71.1%) 38.0% (35.4-40.7%) 47.2% (44.3-50.1%) 

Easy 21.5% (19.2-23.8%) 14.4% (12.4-16.4%) 48.9% (44.2-53.5%) 14.6% (12.7-16.4%) 31.0% (28.4-33.7%) 

Living arrangement % (95% Confidence intervals) 

No other adults or children 38.0% (34.5-41.5%) 41.8% (38.1-45.5%) 66.8% (58.9-74.6%) 33.2% (29.6-36.7%) 48.7% (44.7-52.7%) 

Other adults but no children 32.0% (29.6-34.3%) 33.8% (31.3-36.3%) 74.7% (72.1-77.3%) 28.1% (25.8-30.3%) 44.6% (41.8-47.3%) 

No other adults but children 55.9% (49.9-61.8%) 60.4% (52.7-68.1%) 78.2% (72.1-84.3%) 56.4% (49.7-63.1%) 64.8% (59.2-70.4%) 

Other adults with children 44.7% (41.5-47.9%) 45.6% (42.1-49.1%) 74.9% (72.8-77.0%) 48.6% (45.4-51.8%) 61.2% (58.5-63.9%) 
1Food insecurity corresponds to 1 or more affirmations to questions in the Household Food Security Survey Module. 2Not stated 

category estimates were suppressed due to small cells counts among some subgroups. 3Abbreviation: BIPOC, Black, Indigenous, 

People of Color. 4Low: secondary education or less; medium: some post-secondary education; high: university degree of above.  
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Supplemental table 7.4: Proportion of adults aged 18 to 100 years living in food-insecure households by selected subgroup 

characteristics in 2021, by country, International Food Policy Study (n = 20,589)1,2. 

 Australia 

(n = 3,784) 

Canada 

(n = 4,537) 

Mexico 

(n = 4,165) 

United Kingdom 

(n = 4,032) 

United States 

(n = 4,071) 

Sex % (95% Confidence intervals) 

Female 44.4% (42.0-46.8%) 43.6% (41.0-46.2%) 72.0% (69.5-74.5%) 44.6% (42.2-47.1%) 48.7% (46.1-51.2%) 

Male 46.7% (44.1-49.3%) 41.7% (39.1-44.3%) 67.1% (64.8-69.3%) 44.0% (41.4-46.6%) 45.5% (43.0-48.1%) 

Racial-ethnic identity3 % (95% Confidence intervals) 

BIPOC and/or speaks language 

other than English at home 

53.4% (49.3-57.5%) 54.3% (50.4-58.1%) 85.2% (81.9-88.4%) 59.7% (54.3-65.0%) 61.5% (58.1-64.9%) 

White and/or English speaking 42.4% (40.5-44.2%) 39.0% (36.9-41.1%) 65.8% (63.9-67.7%) 42.4% (40.5-44.3%) 39.4% (37.4-41.3%) 

Educational attainment4 % (95% Confidence intervals) 

Low 47.7% (44.6-50.8%) 51.2% (47.7-54.8%) 81.7% (78.7-84.7%) 47.7% (44.7-50.7%) 57.2% (54.5-59.9%) 

Medium 45.9% (43.0-48.9%) 39.1% (36.6-41.5%) 74.4% (69.8-79.0%) 43.9% (40.6-47.1%) 40.4% (36.7-44.0%) 

High 41.3% (38.3-44.2%) 32.4% (30.0-34.8%) 64.8% (62.7-67.0%) 38.9% (36.4-41.3%) 33.1% (30.7-35.6%) 

Employment status % (95% Confidence intervals) 

Working 49.1% (46.5-51.6%) 43.3% (40.8-45.7%) 67.2% (65.2-69.2%) 50.5% (48.0-53.0%) 48.1% (45.5-50.7%) 

Not working 36.2% (33.5-38.9%) 32.4% (29.5-35.3%) 72.9% (69.5-76.4%) 31.6% (28.9-34.3%) 40.0% (37.3-42.8%) 

Unemployed 62.0% (56.6-67.3%) 72.1% (66.5-77.8%) 81.7% (75.2-88.3%) 65.0% (59.1-70.8%) 70.8% (65.2-76.4%) 

Perceived income adequacy % (95% Confidence intervals) 

Difficult 81.9% (79.1-84.7%) 80.8% (77.9-83.6%) 84.6% (82.3-86.8%) 80.9% (77.9-83.9%) 84.6% (82.1-87.2%) 

Neither 48.2% (45.2-51.3%) 40.9% (37.8-44.0%) 66.1% (63.4-68.8%) 47.5% (44.4-50.6%) 50.9% (47.6-54.3%) 

Easy 22.5% (20.1-24.9%) 15.7% (13.7-17.7%) 45.9% (42.0-49.7%) 22.9% (20.7-25.2%) 22.6% (20.5-24.8%) 

Living arrangement % (95% Confidence intervals) 

No other adults or children 43.9% (40.2-47.7%) 43.4% (39.6-47.1%) 58.5% (50.2-66.8%) 37.4% (33.6-41.2%) 41.2% (37.1-45.2%) 

Other adults but no children 37.7% (34.9-40.4%) 37.8% (35.1-40.5%) 67.2% (64.2-70.2%) 32.4% (29.7-35.1%) 40.9% (38.2-43.6%) 

No other adults but children 67.4% (61.5-73.4%) 65.4% (58.9-72.0%) 74.2% (67.6-80.8%) 70.6% (64.8-76.5%) 63.9% (57.4-70.4%) 

Other adults with children 52.0% (48.7-55.3%) 46.2% (42.5-49.9%) 71.8% (69.6-73.9%) 59.1% (55.9-62.3%) 56.5% (53.2-59.8%) 
1Food insecurity corresponds to 1 or more affirmations to questions in the Household Food Security Survey Module. 2Not stated 

category estimates were suppressed due to small cells counts among some subgroups. 3Abbreviation: BIPOC, Black, Indigenous, 

People of Color. 4Low: secondary education or less; medium: some post-secondary education; high: university degree of above.  
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Supplemental table 7.5: Proportion of adults aged 18 to 100 years living in food-insecure households by selected subgroup 

characteristics in 2022, by country, International Food Policy Study (n = 20,551)1,2. 

 Australia 

(n = 4,043) 

Canada 

(n = 4,310) 

Mexico 

(n = 4,098) 

United Kingdom 

(n = 4,158) 

United States 

(n = 3,942) 

Sex % (95% Confidence intervals) 

Female 51.5% (49.2-53.9%) 50.8% (48.2-53.3%) 76.3% (74.0-78.7%) 47.5% (45.2-49.8%) 60.6% (58.2-63.0%) 

Male 50.6% (48.1-53.1%) 51.9% (49.2-54.6%) 71.9% (69.8-74.1%) 46.9% (44.4-49.3%) 59.7% (57.3-62.2%) 

Racial-ethnic identity3 % (95% Confidence intervals) 

BIPOC and/or speaks language 

other than English at home 

58.0% (54.1-61.9%) 56.6% (53.0-60.2%) 86.3% (82.9-89.7%) 62.4% (57.7-67.1%) 69.5% (66.3-72.7%) 

White and/or English speaking 48.1% (46.3-49.9%) 49.4% (47.2-51.6%) 71.2% (69.4-73.0%) 44.7% (42.9-46.5%) 54.8% (52.8-56.8%) 

Educational attainment4 % (95% Confidence intervals) 

Low 52.4% (49.3-55.4%) 58.9% (55.3-62.5%) 84.5% (81.7-87.2%) 49.1% (46.0-52.1%) 65.8% (63.2-68.4%) 

Medium 54.7% (51.9-57.6%) 50.3% (47.7-52.9%) 77.4% (72.9-81.9%) 49.3% (46.1-52.4%) 57.6% (53.9-61.3%) 

High 45.4% (42.4-48.4%) 41.1% (38.5-43.7%) 70.1% (68.1-72.2%) 43.0% (40.6-45.3%) 51.8% (49.2-54.4%) 

Employment status % (95% Confidence intervals) 

Working 53.2% (50.8-55.5%) 54.9% (52.5-57.3%) 72.2% (70.3-74.2%) 53.2% (50.9-55.5%) 62.6% (60.1-65.1%) 

Not working 43.7% (40.9-46.5%) 42.2% (39.2-45.3%) 77.3% (74.1-80.5%) 33.9% (31.3-36.5%) 52.4% (49.6-55.2%) 

Unemployed 69.7% (64.1-75.3%) 73.1% (67.1-79.1%) 81.9% (76.0-87.9%) 69.5% (64.3-74.7%) 76.9% (72.0-81.8%) 

Perceived income adequacy % (95% Confidence intervals) 

Difficult 81.0% (78.5-83.4%) 83.9% (81.6-86.2%) 88.4% (86.6-90.3%) 78.2% (75.6-80.7%) 84.9% (82.7-87.1%) 

Neither 48.6% (45.7-51.6%) 49.7% (46.6-52.8%) 67.9% (65.2-70.6%) 40.9% (38.2-43.5%) 55.2% (52.0-58.5%) 

Easy 29.3% (26.6-32.0%) 22.2% (19.7-24.8%) 49.4% (45.1-53.7%) 24.3% (21.8-26.8%) 40.3% (37.4-43.2%) 

Living arrangement % (95% Confidence intervals) 

No other adults or children 48.4% (44.8-52.1%) 51.3% (47.5-55.2%) 68.9% (61.3-76.5%) 41.2% (37.6-44.7%) 54.0% (50.2-57.7%) 

Other adults but no children 43.4% (40.7-46.1%) 46.5% (43.7-49.3%) 72.3% (69.5-75.1%) 37.7% (35.2-40.2%) 53.8% (51.0-56.6%) 

No other adults but children 69.5% (64.1-74.8%) 69.2% (62.6-75.8%) 77.1% (70.9-83.3%) 70.7% (64.7-76.7%) 80.0% (75.0-85.1%) 

Other adults with children 58.8% (55.7-61.9%) 57.4% (53.9-60.9%) 75.5% (73.4-77.6%) 59.6% (56.7-62.5%) 68.5% (65.5-71.5%) 
1Food insecurity corresponds to 1 or more affirmations to questions in the Household Food Security Survey Module. 2Not stated 

category estimates were suppressed due to small cells counts among some subgroups. 3Abbreviation: BIPOC, Black, Indigenous, 

People of Color. 4Low: secondary education or less; medium: some post-secondary education; high: university degree of above.  
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Supplemental table 7.6: Proportion of adolescents aged 10 to 17 years experiencing food insecurity by selected subgroup 

characteristics in 2019, by country, International Food Policy Study (n = 11,090)1,2. 

 Australia 

(n = 1,431) 

Canada 

(n = 3,674) 

Chile 

(n = 1,252) 

Mexico 

(n = 1,616) 

United Kingdom 

(n = 1,518) 

United States 

(n = 1,599) 

Sex % (95% Confidence intervals) 

Female 44.9%  

(40.9-48.9%) 

36.7%  

(34.4-39.0%) 

74.4%  

(70.7-78.1%) 

63.5%  

(59.4-67.7%) 

46.6%  

(42.7-50.4%) 

51.8%  

(48.1-55.6%) 

Male 46.1%  

(42.4-49.7%) 

36.1% (33.9-

38.3%) 

67.3%  

(63.5-71.1%) 

63.6%  

(59.9-67.3%) 

44.1%  

(40.4-47.9%) 

48.8%  

(45.0-52.6%) 

Racial-ethnic identity3 % (95% Confidence intervals) 

BIPOC and/or speaks 

language other than 

English at home 

46.4%  

(39.6-53.2%) 

39.0% (35.6-

42.3%) 

70.4%  

(62.3-78.5%) 

68.2%  

(60.5-75.9%) 

46.9%  

(38.4-55.3%) 

51.7%  

(47.3-56.1%) 

White and/or English 

speaking 

45.3%  

(42.4-48.2%) 

35.4% (33.6-

37.3%) 

70.5%  

(67.7-73.3%) 

62.1%  

(59.2-65.0%) 

44.9% (42.1-

47.7%) 

49.0%  

(45.8-52.2%) 

Perceived income 

adequacy 

% (95% Confidence intervals) 

Not enough 84.0%  

(80.0-88.0%) 

81.6%  

(78.6-84.7%) 

91.5%  

(88.4-94.6%) 

92.4% 

 (89.8-95.1%) 

81.1%  

(77.1-85.1%) 

82.4%  

(78.5-86.2%) 

Enough 32.9%  

(29.9-35.9%) 

26.5%  

(24.9-28.1%) 

61.5%  

(58.1-64.9%) 

52.0%  

(48.5-55.5%) 

31.9%  

(28.9-34.9%) 

36.6%  

(33.5-39.7%) 
1Food insecurity corresponds to 1 or more affirmations to questions on the Child Food Insecurity Experiences Scale.  
2Not stated category estimates were suppressed due to small cells counts among some subgroups. 
3Abbreviation: BIPOC, Black, Indigenous, People of Color. 
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Supplemental table 7.7: Proportion of adolescents aged 10 to 17 years experiencing food insecurity by selected subgroup 

characteristics in 2020, by country, International Food Policy Study (n = 12,017)1,2. 

 Australia 

(n = 1,590) 

Canada 

(n = 3,890) 

Chile 

(n = 1,615) 

Mexico 

(n = 1,822) 

United Kingdom 

(n = 1,518) 

United States 

(n = 1,582) 

Sex % (95% Confidence intervals) 

Female 46.8%  

(43.1-50.4%) 

35.7%  

(33.5-37.8%) 

73.7%  

(70.3-77.1%) 

73.3%  

(69.8-76.8%) 

42.2%  

(38.6-45.9%) 

47.0%  

(42.4-51.6%) 

Male 45.3%  

(41.9-48.8%) 

34.4%  

(32.2-36.6%) 

67.0%  

(63.8-70.1%) 

72.9%  

(69.7-76.0%) 

38.7%  

(35.1-42.4%) 

45.1%  

(41.0-49.3%) 

Racial-ethnic identity3 % (95% Confidence intervals) 

BIPOC and/or speaks 

language other than 

English at home 

54.9%  

(49.7-60.1%) 

42.1%  

(39.1-45.1%) 

77.7%  

(71.1-84.4%) 

85.7%  

(80.4-90.9%) 

51.6%  

(44.6-58.6%) 

44.9%  

(39.4-50.5%) 

White and/or English 

speaking 

42.8%  

(40.0-45.7%) 

32.1%  

(30.3-33.9%) 

68.9%  

(66.4-71.4%) 

69.9%  

(67.2-72.5%) 

38.0%  

(35.3-40.8%) 

47.1%  

(44.1-50.2%) 

Perceived income 

adequacy 

% (95% Confidence intervals) 

Not enough 87.5%  

(83.8-91.3%) 

79.6%  

(76.5-82.7%) 

93.3%  

(91.0-95.5%) 

92.4%  

(90.0-94.7%) 

83.0%  

(78.8-87.2%) 

77.7%  

(71.5-83.8%) 

Enough 35.9%  

(33.2-38.6%) 

25.0%  

(23.5-26.6%) 

58.9%  

(55.8-61.9%) 

61.3%  

(58.0-64.6%) 

28.0%  

(25.3-30.7%) 

36.5%  

(33.3-39.8%) 
1Food insecurity corresponds to 1 or more affirmations to questions on the Child Food Insecurity Experiences Scale. 
2Not stated category estimates were suppressed due to small cells counts among some subgroups. 
3Abbreviation: BIPOC, Black, Indigenous, People of Color. 
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Supplemental table 7.8: Proportion of adolescents aged 10 to 17 years experiencing food insecurity by selected subgroup 

characteristics in 2021, by country, International Food Policy Study (n = 10,190)1,2. 

 Australia 

(n = 831) 

Canada 

(n = 3,252) 

Chile 

(n = 1,095) 

Mexico 

(n = 1,615) 

United Kingdom 

(n = 1,563) 

United States 

(n = 1,734) 

Sex % (95% Confidence intervals) 

Female 47.0%  

(41.9-52.1%) 

37.8%  

(35.3-40.4%) 

60.7%  

(55.7-65.6%) 

68.5%  

(64.3-72.7%) 

42.6%  

(38.8-46.3%) 

50.4%  

(46.8-54.1%) 

Male 50.0%  

(45.1-55.0%) 

37.4%  

(35.1-39.7%) 

60.2%  

(55.9-64.5%) 

64.6%  

(60.8-68.4%) 

42.3%  

(38.6-46.0%) 

50.9%  

(47.3-54.4%) 

Racial-ethnic identity3 % (95% Confidence intervals) 

BIPOC and/or speaks 

language other than 

English at home 

54.6%  

(46.7-62.5%) 

39.1%  

(35.8-42.4%) 

73.8%  

(65.0-82.7%) 

68.9%  

(60.5-77.3%) 

51.3%  

(43.8-58.8%) 

54.2%  

(50.2-58.3%) 

White and/or English 

speaking 

46.6%  

(42.7-50.6%) 

37.0%  

(35.0-39.0%) 

58.4%  

(54.9-61.9%) 

65.9%  

(63.0-68.8%) 

40.7%  

(37.9-43.5%) 

47.2%  

(44.1-50.3%) 

Perceived income 

adequacy 

% (95% Confidence intervals) 

Not enough 88.7%  

(84.2-93.2%) 

82.2%  

(79.2-85.3%) 

89.7%  

(85.6-93.7%) 

89.3%  

(85.9-92.7%) 

81.2%  

(76.8-85.6%) 

81.9%  

(78.3-85.5%) 

Enough 37.2%  

(33.2-41.1%) 

27.4%  

(25.7-29.1%) 

52.6%  

(48.8-56.4%) 

56.0%  

(52.4-59.5%) 

31.7%  

(28.9-34.5%) 

36.8%  

(33.8-39.8%) 
1Food insecurity corresponds to 1 or more affirmations to questions on the Child Food Insecurity Experiences Scale. 
2Not stated category estimates were suppressed due to small cells counts among some subgroups. 
3Abbreviation: BIPOC, Black, Indigenous, People of Color. 
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Supplemental table 7.9: Proportion of adolescents aged 10 to 17 years experiencing food insecurity by selected subgroup 

characteristics in 2022, by country, International Food Policy Study (n = 11,462)1,2. 

 Australia 

(n = 1,380) 

Canada 

(n = 3,563) 

Chile 

(n = 1,583) 

Mexico 

(n = 1,603) 

United Kingdom 

(n = 1,597) 

United States 

(n = 1,736) 

Sex % (95% Confidence intervals) 

Female 50.0%  

(46.0-54.0%) 

42.7%  

(40.3-45.1%) 

69.3%  

(65.6-73.1%) 

64.4%  

(60.1-68.8%) 

48.9%  

(45.1-52.7%) 

51.6%  

(47.8-55.4%) 

Male 50.4%  

(46.7-54.1%) 

39.2%  

(36.9-41.5%) 

65.8%  

(62.4-69.1%) 

66.6%  

(63.1-70.0%) 

49.4%  

(45.6-53.2%) 

56.1%  

(52.1-60.1%) 

Racial-ethnic identity3 % (95% Confidence intervals) 

BIPOC and/or speaks 

language other than 

English at home 

53.9%  

(48.7-59.1%) 

45.4%  

(42.5-48.3%) 

79.3%  

(72.3-86.3%) 

72.9%  

(65.3-80.5%) 

56.4%  

(49.5-63.2%) 

55.5%  

(50.8-60.2%) 

White and/or English 

speaking 

48.5%  

(45.3-51.7%) 

38.7%  

(36.7-40.8%) 

65.7%  

(63.0-68.3%) 

63.8%  

(60.8-66.7%) 

46.9%  

(44.1-49.7%) 

52.2%  

(49.2-55.2%) 

Perceived income 

adequacy 

% (95% Confidence intervals) 

Not enough 85.4%  

(81.4-89.3%) 

80.5%  

(77.8-83.3%) 

93.6%  

(91.3-95.8%) 

94.9%  

(92.9-97.0%) 

81.3%  

(77.5-85.0%) 

83.7%  

(80.0-87.5%) 

Enough 38.8%  

(35.7-41.9%) 

28.6%  

(26.8-30.3%) 

51.4%  

(48.0-54.8%) 

50.9%  

(47.3-54.4%) 

35.5%  

(32.3-38.6%) 

40.7%  

(37.5-43.9%) 
1Food insecurity corresponds to 1 or more affirmations to questions on the Child Food Insecurity Experiences Scale. 
2Not stated category estimates were suppressed due to small cells counts among some subgroups. 
3Abbreviation: BIPOC, Black, Indigenous, People of Color. 
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Supplemental table 7.10: Select determinants and consequences of food insecurity among adults aged 18 to 100 years participating in 

the International Food Policy Study in 2018, 2019, 2020, 2021, and 2022, in Australia (n = 19,472)1. 

Year 2018 

(n = 4,083) 

2019 

(n = 3,479) 

2020 

(n = 4,083) 

2021 

(n = 3,784) 

2022 

(n = 4,043) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Employment status 

Working 49.2% (47.4-51.0%) 47.9% (46.1-49.8%) 49.4% (47.7-51.0%) 48.0% (46.2-49.7%) 53.6% (51.9-55.3%) 

Not working 40.8% (39.1-42.5%) 37.5% (35.7-39.3%) 38.3% (36.7-39.9%) 38.8% (37.1-40.5%) 36.5% (34.8-38.1%) 

Unemployed 9.0% (7.9-10.1%) 13.0% (11.7-14.3%) 11.2% (10.1-12.2%) 11.8% (10.6-13.0%) 8.6% (7.7-9.6%) 

Not stated 1.0% (0.6-1.4%) 1.6% (1.1-2.0%) 1.1% (0.8-1.5%) 1.4% (0.9-1.9%) 1.3% (0.8-1.7%) 

Perceived income adequacy 

Difficult 27.9% (26.3-29.4%) 30.4% (28.6-32.1%) 20.7% (19.4-22.1%) 22.9% (21.5-24.4%) 28.3% (26.8-29.9%) 

Neither 37.0% (35.3-38.7%) 38.1% (36.3-39.9%) 41.1% (39.5-42.7%) 35.3% (33.6-37.0%) 35.7% (34.1-37.4%) 

Easy 34.0% (32.3-35.6%) 30.4% (28.7-32.1%) 37.0% (35.4-38.5%) 40.4% (38.7-42.2%) 34.9% (33.3-36.5%) 

Not stated 1.2% (0.7-1.7%) 1.1% (0.7-1.5%) 1.2% (0.8-1.6%) 1.3% (0.9-1.8%) 1.1% (0.7-1.5%) 

Self-reported general health 

Poor 30.6% (29.0-32.2%) 32.8% (31.0-34.5%) 30.6% (29.1-32.1%) 30.1% (28.4-31.7%) 29.2% (27.6-30.7%) 

Good 68.1% (66.4-69.7%) 65.8% (64.1-67.6%) 68.1% (66.6-69.6%) 68.7% (67.1-70.3%) 69.5% (67.9-71.1%) 

Not stated 1.3% (0.9-1.7%) 1.4% (1.0-1.8%) 1.3% (0.9-1.7%) 1.2% (0.8-1.7%) 1.4% (1.0-1.8%) 

Self-reported mental health 

Poor 24.9% (23.4-26.5%) 29.3% (27.6-31.0%) 26.0% (24.6-27.4%) 29.4% (27.8-31.1%) 28.8% (27.2-30.3%) 

Good 73.9% (72.3-75.4%) 69.5% (67.7-71.2%) 73.0% (71.5-74.4%) 69.2% (67.5-70.8%) 69.9% (68.4-71.5%) 

Not stated 1.2% (0.8-1.6%) 1.3% (0.8-1.7%) 1.0% (0.7-1.3%) 1.4% (0.9-1.8%) 1.3% (0.9-1.7%) 

Perceived stress 

Low stress 82.3% (80.9-83.7%) 79.8% (78.3-81.3%) 83.4% (82.2-84.6%) 80.0% (78.5-81.4%) 81.7% (80.4-83.1%) 

High stress 16.7% (15.4-18.1%) 19.1% (17.6-20.6%) 15.3% (14.2-16.5%) 18.9% (17.5-20.3%) 16.8% (15.4-18.1%) 

Not stated 1.0% (0.6-1.3%) 1.1% (0.7-1.5%) 1.3% (0.9-1.7%) 1.2% (0.8-1.5%) 1.5% (1.1-1.9%) 

Perceived diet healthfulness 

Poor 31.2% (29.5-32.8%) 31.9% (30.2-33.7%) 29.6% (28.1-31.1%) 30.9% (29.3-32.5%) 30.3% (28.7-31.9%) 

Good 67.6% (65.9-69.2%) 67.0% (65.3-68.8%) 69.2% (67.7-70.7%) 67.8% (66.2-69.5%) 68.4% (66.8-70.0%) 

Not stated 1.2% (0.8-1.7%) 1.1% (0.7-1.4%) 1.2% (0.8-1.5%) 1.3% (0.9-1.7%) 1.3% (0.9-1.7%) 
1Percentages may not sum to 100% due to rounding.  
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Supplemental table 7.11: Select determinants and consequences of food insecurity among adults aged 18 to 100 years participating in 

the International Food Policy Study in 2018, 2019, 2020, 2021, and 2022, in Canada (n = 21,417)1. 

Year 2018 

(n = 4,386) 

2019 

(n = 3,908) 

2020 

(n = 4,276) 

2021 

(n = 4,537) 

2022 

(n = 4,310) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Employment status 

Working 46.2% (44.5-48.0%) 46.1% (44.3-47.8%) 43.5% (41.8-45.2%) 45.6% (43.8-47.4%) 48.0% (46.1-49.8%) 

Not working 41.4% (39.6-43.2%) 42.4% (40.7-44.2%) 42.2% (40.4-43.9%) 40.5% (38.7-42.3%) 40.9% (39.0-42.7%) 

Unemployed 10.7% (9.4-12.1%) 9.8% (8.7-11.0%) 12.0% (10.8-13.2%) 11.5% (10.1-12.8%) 9.3% (8.0-10.5%) 

Not stated 1.7% (1.1-2.2%) 1.6% (1.1-2.2%) 2.3% (1.7-2.9%) 2.4% (1.8-3.1%) 1.8% (1.2-2.5%) 

Perceived income adequacy 

Difficult 28.1% (26.4-29.8%) 30.1% (28.4-31.7%) 24.8% (23.2-26.4%) 27.4% (25.7-29.2%) 30.6% (28.8-32.4%) 

Neither 36.6% (34.9-38.3%) 38.2% (36.4-39.9%) 40.0% (38.3-41.7%) 34.9% (33.2-36.6%) 36.6% (34.8-38.4%) 

Easy 34.2% (32.5-35.8%) 31.0% (29.5-32.6%) 33.7% (32.1-35.3%) 36.8% (35.1-38.4%) 31.6% (29.9-33.2%) 

Not stated 1.1% (0.7-1.5%) 0.7% (0.5-1.0%) 1.5% (1.0-1.9%) 0.9% (0.6-1.2%) 1.2% (0.7-1.7%) 

Self-reported general health 

Poor 29.6% (27.9-31.3%) 30.5% (28.9-32.2%) 29.1% (27.5-30.8%) 31.3% (29.6-33.1%) 27.0% (25.3-28.8%) 

Good 69.2% (67.4-70.9%) 68.3% (66.6-70.0%) 69.3% (67.6-71.0%) 67.6% (65.8-69.4%) 71.0% (69.3-72.8%) 

Not stated 1.2% (0.8-1.7%) 1.2% (0.8-1.6%) 1.6% (1.1-2.1%) 1.0% (0.7-1.4%) 1.9% (1.3-2.5%) 

Self-reported mental health 

Poor 22.2% (20.7-23.7%) 25.1% (23.5-26.7%) 26.4% (24.8-28.1%) 28.2% (26.5-30.0%) 26.8% (25.2-28.5%) 

Good 76.9% (75.4-78.5%) 73.9% (72.3-75.5%) 72.0% (70.3-73.6%) 70.8% (69.0-72.5%) 71.6% (69.9-73.3%) 

Not stated 0.9% (0.5-1.2%) 1.0% (0.7-1.3%) 1.6% (1.1-2.1%) 1.0% (0.7-1.4%) 1.6% (1.1-2.1%) 

Perceived stress 

Low stress 79.0% (77.5-80.5%) 78.0% (76.5-79.4%) 80.1% (78.7-81.6%) 80.1% (78.6-81.6%) 78.5% (77.0-80.1%) 

High stress 20.2% (18.7-21.7%) 20.9% (19.5-22.4%) 18.3% (16.9-19.7%) 18.8% (17.3-20.3%) 19.7% (18.2-21.3%) 

Not stated 0.8% (0.5-1.1%) 1.1% (0.7-1.5%) 1.5% (1.1-2.0%) 1.1% (0.7-1.5%) 1.7% (1.3-2.2%) 

Perceived diet healthfulness 

Poor 34.1% (32.3-35.9%) 36.2% (34.5-37.9%) 33.8% (32.1-35.5%) 35.3% (33.4-37.1%) 31.5% (29.7-33.3%) 

Good 64.6% (62.8-66.4%) 62.4% (60.6-64.1%) 64.3% (62.6-66.0%) 63.6% (61.8-65.5%) 66.5% (64.7-68.3%) 

Not stated 1.3% (0.8-1.8%) 1.4% (1.0-1.9%) 1.9% (1.4-2.4%) 1.1% (0.7-1.5%) 2.0% (1.4-2.6%) 
1Percentages may not sum to 100% due to rounding.  
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Supplemental table 7.12: Select determinants and consequences of food insecurity among adults aged 18 to 100 years participating in 

the International Food Policy Study in 2018, 2019, 2020, 2021, and 2022, in Mexico (n = 20,884)1. 

Year 2018 

(n = 4,132) 

2019 

(n = 4,210) 

2020 

(n = 4,279) 

2021 

(n = 4,165) 

2022 

(n = 4,098) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Employment status 

Working 69.2% (67.4-71.0%) 68.3% (66.5-70.0%) 60.2% (58.3-62.0%) 66.6% (64.9-68.4%) 66.5% (64.8-68.2%) 

Not working 25.2% (23.5-26.9%) 24.6% (23.0-26.2%) 29.0% (27.3-30.7%) 26.5% (24.8-28.1%) 27.3% (25.6-28.9%) 

Unemployed 4.6% (3.8-5.4%) 5.7% (4.9-6.6%) 9.6% (8.5-10.7%) 5.6% (4.8-6.5%) 5.2% (4.5-6.0%) 

Not stated 1.0% (0.7-1.4%) 1.4% (0.9-1.9%) 1.2% (0.8-1.6%) 1.3% (0.9-1.7%) 1.0% (0.6-1.3%) 

Perceived income adequacy 

Difficult 43.7% (41.9-45.6%) 42.4% (40.6-44.2%) 50.4% (48.6-52.2%) 39.5% (37.7-41.3%) 44.8% (43.0-46.6%) 

Neither 38.6% (36.8-40.3%) 39.6% (37.9-41.4%) 35.0% (33.3-36.8%) 40.7% (38.9-42.5%) 38.9% (37.2-40.6%) 

Easy 17.2% (15.9-18.5%) 17.5% (16.2-18.8%) 13.5% (12.3-14.6%) 19.0% (17.6-20.3%) 15.8% (14.6-17.1%) 

Not stated 0.5% (0.3-0.8%) 0.5% (0.2-0.7%) 1.1% (0.8-1.5%) 0.9% (0.6-1.2%) 0.4% (0.2-0.7%) 

Self-reported general health 

Poor 29.5% (27.8-31.2%) 26.3% (24.7-27.9%) 27.6% (26.0-29.3%) 26.4% (24.8-28.0%) 27.3% (25.7-28.9%) 

Good 69.8% (68.1-71.5%) 73.3% (71.7-74.9%) 71.5% (69.9-73.2%) 73.2% (71.5-74.8%) 71.7% (70.1-73.4%) 

Not stated 0.7% (0.4-1.1%) 0.4% (0.2-0.6%) 0.8% (0.5-1.1%) 0.4% (0.2-0.7%) 0.9% (0.6-1.3%) 

Self-reported mental health 

Poor 15.0% (13.7-16.3%) 14.8% (13.5-16.0%) 16.5% (15.2-17.8%) 19.1% (17.8-20.5%) 19.1% (17.7-20.5%) 

Good 84.4% (83.1-85.7%) 85.1% (83.8-86.3%) 82.8% (81.5-84.1%) 80.4% (79.0-81.8%) 80.3% (78.9-81.7%) 

Not stated 0.6% (0.3-0.9%) 0.2% (0.0-0.3%) 0.8% (0.5-1.1%) 0.4% (0.2-0.7%) 0.6% (0.4-0.9%) 

Perceived stress 

Low stress 85.2% (83.9-86.5%) 84.8% (83.5-86.1%) 86.5% (85.4-87.7%) 86.2% (84.9-87.4%) 84.8% (83.6-86.1%) 

High stress 14.2% (12.9-15.4%) 15.0% (13.7-16.3%) 13.0% (11.8-14.1%) 13.4% (12.2-14.6%) 14.5% (13.3-15.7%) 

Not stated 0.6% (0.3-0.9%) 0.2% (0.0-0.3%) 0.5% (0.3-0.7%) 0.5% (0.2-0.7%) 0.7% (0.4-1.0%) 

Perceived diet healthfulness 

Poor 40.1% (38.3-41.9%) 38.2% (36.5-40.0%) 38.0% (36.3-39.8%) 36.2% (34.4-37.9%) 35.5% (33.8-37.2%) 

Good 58.9% (57.1-60.7%) 61.4% (59.7-63.2%) 61.0% (59.2-62.7%) 63.1% (61.3-64.8%) 63.6% (61.9-65.3%) 

Not stated 1.0% (0.6-1.4%) 0.3% (0.2-0.5%) 1.0% (0.6-1.4%) 0.8% (0.5-1.1%) 0.9% (0.6-1.3%) 
1Percentages may not sum to 100% due to rounding.  
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Supplemental table 7.13: Select determinants and consequences of food insecurity among adults aged 18 to 100 years participating in 

the International Food Policy Study in 2018, 2019, 2020, 2021, and 2022, in the United Kingdom (n = 21,484)1. 

Year 2018 

(n = 5,516) 

2019 

(n = 3,703) 

2020 

(n = 4,075) 

2021 

(n = 4,032) 

2022 

(n = 4,158) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Employment status 

Working 46.5% (44.9-48.1%) 48.2% (46.3-50.1%) 48.2% (46.5-49.8%) 48.5% (46.7-50.2%) 50.4% (48.7-52.1%) 

Not working 41.4% (39.9-43.0%) 40.6% (38.7-42.5%) 40.5% (38.9-42.1%) 40.0% (38.3-41.8%) 39.3% (37.7-40.9%) 

Unemployed 11.0% (9.9-12.1%) 10.4% (9.1-11.7%) 10.6% (9.5-11.6%) 10.3% (9.1-11.5%) 9.6% (8.6-10.7%) 

Not stated 1.1% (0.7-1.5%) 0.9% (0.5-1.2%) 0.8% (0.5-1.1%) 1.2% (0.8-1.6%) 0.6% (0.4-0.9%) 

Perceived income adequacy 

Difficult 25.0% (23.6-26.4%) 24.4% (22.7-26.1%) 20.3% (19.0-21.7%) 21.5% (19.9-23.0%) 30.5% (28.9-32.0%) 

Neither 36.2% (34.7-37.7%) 37.0% (35.1-38.8%) 38.9% (37.2-40.5%) 36.1% (34.3-37.8%) 37.8% (36.2-39.4%) 

Easy 37.9% (36.4-39.4%) 37.6% (35.7-39.4%) 39.6% (38.0-41.2%) 41.2% (39.5-43.0%) 30.8% (29.3-32.3%) 

Not stated 0.9% (0.6-1.2%) 1.1% (0.7-1.5%) 1.2% (0.8-1.6%) 1.2% (0.8-1.7%) 0.9% (0.5-1.2%) 

Self-reported general health 

Poor 37.2% (35.7-38.8%) 35.9% (34.0-37.7%) 34.5% (32.9-36.1%) 34.1% (32.4-35.8%) 35.8% (34.2-37.4%) 

Good 60.5% (58.9-62.1%) 62.5% (60.6-64.4%) 64.2% (62.6-65.9%) 63.8% (62.1-65.6%) 62.9% (61.2-64.5%) 

Not stated 2.3% (1.7-2.8%) 1.6% (1.1-2.2%) 1.2% (0.9-1.6%) 2.0% (1.5-2.6%) 1.3% (0.9-1.7%) 

Self-reported mental health 

Poor 28.1% (26.6-29.5%) 29.1% (27.3-30.9%) 31.6% (30.0-33.2%) 28.9% (27.3-30.6%) 32.1% (30.5-33.7%) 

Good 69.9% (68.4-71.4%) 69.2% (67.4-71.0%) 67.3% (65.7-68.8%) 69.2% (67.5-70.8%) 66.6% (64.9-68.2%) 

Not stated 2.0% (1.5-2.5%) 1.7% (1.1-2.2%) 1.1% (0.8-1.5%) 1.9% (1.4-2.4%) 1.4% (1.0-1.8%) 

Perceived stress 

Low stress 80.1% (78.8-81.4%) 80.3% (78.7-81.8%) 82.1% (80.8-83.4%) 79.9% (78.4-81.4%) 79.4% (78.0-80.8%) 

High stress 17.7% (16.5-18.9%) 18.1% (16.6-19.6%) 16.6% (15.4-17.9%) 18.5% (17.1-19.9%) 19.3% (17.9-20.6%) 

Not stated 2.2% (1.7-2.7%) 1.6% (1.1-2.1%) 1.3% (0.9-1.7%) 1.6% (1.2-2.1%) 1.3% (0.9-1.8%) 

Perceived diet healthfulness 

Poor 37.5% (36.0-39.1%) 37.4% (35.5-39.3%) 36.8% (35.1-38.4%) 34.3% (32.6-36.0%) 36.7% (35.1-38.4%) 

Good 59.9% (58.4-61.5%) 61.0% (59.0-62.9%) 61.7% (60.1-63.4%) 63.8% (62.1-65.6%) 61.6% (60.0-63.3%) 

Not stated 2.5% (2.0-3.1%) 1.7% (1.1-2.2%) 1.5% (1.1-1.9%) 1.9% (1.4-2.4%) 1.7% (1.2-2.1%) 
1Percentages may not sum to 100% due to rounding.  
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Supplemental table 7.14: Select determinants and consequences of food insecurity among adults aged 18 to 100 years participating in 

the International Food Policy Study in 2018, 2019, 2020, 2021, and 2022, in the United States (n = 21,161)1. 

Year 2018 

(n = 4,630) 

2019 

(n = 3,925) 

2020 

(n = 4,593) 

2021 

(n = 4,071) 

2022 

(n = 3,942) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Employment status 

Working 42.3% (40.5-44.0%) 40.9% (39.0-42.7%) 39.8% (38.2-41.5%) 45.6% (43.8-47.4%) 44.5% (42.7-46.3%) 

Not working 43.4% (41.6-45.2%) 45.6% (43.8-47.5%) 44.6% (43.0-46.3%) 42.5% (40.7-44.2%) 41.9% (40.1-43.7%) 

Unemployed 10.7% (9.4-12.0%) 10.4% (9.2-11.6%) 12.0% (10.8-13.2%) 9.4% (8.2-10.5%) 10.0% (8.9-11.2%) 

Not stated 3.6% (2.8-4.4%) 3.1% (2.4-3.8%) 3.6% (2.9-4.3%) 2.6% (2.0-3.2%) 3.6% (2.8-4.4%) 

Perceived income adequacy 

Difficult 29.6% (27.9-31.3%) 30.6% (28.9-32.4%) 30.6% (29.0-32.2%) 24.4% (22.8-26.0%) 33.1% (31.4-34.8%) 

Neither 34.8% (33.0-36.5%) 34.5% (32.7-36.2%) 34.4% (32.8-36.1%) 32.0% (30.3-33.7%) 32.4% (30.6-34.1%) 

Easy 34.7% (33.1-36.4%) 33.4% (31.7-35.1%) 33.4% (31.8-34.9%) 42.0% (40.2-43.7%) 33.6% (32.0-35.3%) 

Not stated 0.9% (0.5-1.3%) 1.5% (1.0-2.0%) 1.5% (1.1-2.0%) 1.6% (1.1-2.1%) 0.9% (0.5-1.4%) 

Self-reported general health 

Poor 25.3% (23.7-26.9%) 27.3% (25.5-29.0%) 24.4% (22.9-25.9%) 26.3% (24.6-27.9%) 25.3% (23.7-26.9%) 

Good 73.4% (71.8-75.1%) 71.8% (70.0-73.5%) 74.2% (72.7-75.7%) 72.3% (70.6-74.0%) 73.2% (71.6-74.9%) 

Not stated 1.3% (0.8-1.8%) 1.0% (0.6-1.3%) 1.4% (1.0-1.8%) 1.4% (1.0-1.9%) 1.5% (1.0-2.0%) 

Self-reported mental health 

Poor 17.3% (15.9-18.7%) 20.7% (19.1-22.3%) 20.3% (18.9-21.7%) 22.8% (21.3-24.4%) 22.8% (21.3-24.4%) 

Good 81.5% (80.0-82.9%) 78.4% (76.8-80.0%) 78.6% (77.2-80.0%) 75.9% (74.3-77.5%) 75.6% (74.0-77.2%) 

Not stated 1.2% (0.7-1.7%) 0.9% (0.5-1.3%) 1.1% (0.8-1.5%) 1.3% (0.8-1.7%) 1.6% (1.1-2.1%) 

Perceived stress 

Low stress 80.1% (78.6-81.6%) 79.6% (78.1-81.2%) 77.6% (76.2-79.0%) 80.6% (79.2-82.0%) 76.3% (74.8-77.9%) 

High stress 18.7% (17.3-20.1%) 19.0% (17.5-20.6%) 21.3% (19.9-22.6%) 17.9% (16.6-19.3%) 22.3% (20.8-23.8%) 

Not stated 1.2% (0.7-1.7%) 1.3% (0.8-1.8%) 1.1% (0.8-1.4%) 1.5% (1.0-1.9%) 1.4% (0.9-1.9%) 

Perceived diet healthfulness 

Poor 34.7% (33.0-36.5%) 36.2% (34.4-38.0%) 34.6% (32.9-36.2%) 37.2% (35.5-39.0%) 32.4% (30.7-34.1%) 

Good 63.6% (61.8-65.3%) 62.7% (60.9-64.6%) 64.1% (62.5-65.8%) 61.1% (59.3-62.8%) 66.1% (64.4-67.8%) 

Not stated 1.7% (1.1-2.3%) 1.1% (0.7-1.5%) 1.3% (0.9-1.7%) 1.7% (1.2-2.2%) 1.5% (1.0-2.0%) 
1Percentages may not sum to 100% due to rounding.  
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Supplemental table 7.15: Select determinant and consequence of food insecurity among adolescents aged 10 to 17 years participating 

in the International Food Policy Study in 2019, 2020, 2021, and 2022, in Australia (n = 5,232)1. 

Year 2019 

(n = 1,431) 

2020 

(n = 1,590) 

2021 

(n = 831) 

2022 

(n = 1,380) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Perceived income adequacy 

Not enough 24.6% (22.3-26.9%) 19.5% (17.5-21.4%) 22.2% (19.2-25.1%) 24.9% (22.5-27.2%) 

Enough 74.5% (72.2-76.9%) 79.5% (77.5-81.5%) 76.0% (73.0-79.0%) 73.9% (71.5-76.3%) 

Not stated 0.9% (0.3-1.4%) 1.1% (0.6-1.6%) 1.8% (0.9-2.8%) 1.2% (0.6-1.9%) 

Perceived diet healthfulness 

Unhealthy 7.8% (6.4-9.2%) 7.3% (5.9-8.6%) 8.7% (6.6-10.8%) 6.0% (4.7-7.3%) 

Healthy 91.8% (90.4-93.3%) 92.4% (91.1-93.7%) 90.5% (88.3-92.6%) 93.3% (91.9-94.6%) 

Not stated 0.4% (0.0-0.7%) 0.3% (0.1-0.6%) 0.8% (0.2-1.4%) 0.7% (0.3-1.2%) 
1Percentages may not sum to 100% due to rounding.  

 

Supplemental table 7.16: Select determinant and consequence of food insecurity among adolescents aged 10 to 17 years participating 

in the International Food Policy Study in 2019, 2020, 2021, and 2022, in Canada (n = 14,479)1. 

Year 2019 

(n = 3,674) 

2020 

(n = 3,890) 

2021 

(n = 3,352) 

2022 

(n = 3,563) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Perceived income adequacy 

Not enough 17.3% (16.1-18.6%) 17.9% (16.6-19.1%) 18.3% (16.9-19.7%) 23.0% (21.6-24.5%) 

Enough 81.4% (80.1-82.7%) 80.5% (79.3-81.8%) 80.6% (79.2-82.0%) 75.3% (73.8-76.7%) 

Not stated 1.3% (0.9-1.7%) 1.6% (1.2-2.0%) 1.0% (0.7-1.4%) 1.7% (1.3-2.1%) 

Perceived diet healthfulness 

Unhealthy 5.8% (5.0-6.6%) 4.8% (4.1-5.5%) 6.0% (5.1-6.8%) 7.1% (6.3-8.0%) 

Healthy 93.7% (92.9-94.5%) 94.7% (94.0-95.4%) 93.0% (92.1-93.9%) 91.8% (90.9-92.8%) 

Not stated 0.5% (0.2-0.7%) 0.5% (0.3-0.8%) 1.0% (0.7-1.4%) 1.0% (0.7-1.4%) 
1Percentages may not sum to 100% due to rounding.  
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Supplemental table 7.17: Select determinant and consequence of food insecurity among adolescents aged 10 to 17 years participating 

in the International Food Policy Study in 2019, 2020, 2021, and 2022, in Chile (n = 5,545)1. 

Year 2019 

(n = 1,252) 

2020 

(n = 1,615) 

2021 

(n = 1,095) 

2022 

(n = 1,583) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Perceived income adequacy 

Not enough 30.6% (27.9-33.3%) 32.7% (30.3-35.1%) 21.9% (19.0-24.7%) 38.2% (35.6-40.9%) 

Enough 68.5% (65.7-71.2%) 66.2% (63.8-68.6%) 75.9% (73.0-78.9%) 60.4% (57.7-63.1%) 

Not stated 0.9% (0.4-1.5%) 1.2% (0.7-1.7%) 2.2% (1.1-3.4%) 1.4% (0.8-2.0%) 

Perceived diet healthfulness 

Unhealthy 9.0% (7.3-10.7%) 6.4% (5.1-7.6%) 7.5% (5.7-9.2%) 6.3% (5.0-7.7%) 

Healthy 90.6% (88.9-92.3%) 93.0% (91.7-94.3%) 91.9% (90.1-93.8%) 93.3% (91.9-94.6%) 

Not stated 0.4% (0.1-0.8%) 0.6% (0.2-1.0%) 0.6% (0.0-1.2%) 0.4% (0.1-0.7%) 
1Percentages may not sum to 100% due to rounding.  

 

Supplemental table 7.18: Select determinant and consequence of food insecurity among adolescents aged 10 to 17 years participating 

in the International Food Policy Study in 2019, 2020, 2021, and 2022, in Mexico (n = 6,656)1. 

Year 2019 

(n = 1,616) 

2020 

(n = 1,822) 

2021 

(n = 1,615) 

2022 

(n = 1,603) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Perceived income adequacy 

Not enough 28.4% (25.8-31.0%) 37.7% (34.9-40.4%) 30.5% (27.8-33.3%) 32.6% (29.8-35.4%) 

Enough 71.1% (68.5-73.7%) 61.7% (58.9-64.5%) 68.4% (65.7-71.2%) 66.7% (63.8-69.5%) 

Not stated 0.5% (0.2-0.8%) 0.6% (0.2-1.0%) 1.0% (0.3-1.7%) 0.7% (0.3-1.2%) 

Perceived diet healthfulness 

Unhealthy 8.4% (6.7-10.0%) 5.8% (4.5-7.1%) 8.0% (6.3-9.7%) 8.5% (6.7-10.2%) 

Healthy 91.3% (89.7-93.0%) 94.1% (92.8-95.4%) 91.7% (89.9-93.4%) 91.1% (89.3-92.9%) 

Not stated 0.3% (0.0-0.6%) 0.1% (0.0-0.2%) 0.3% (0.0-0.9%) 0.4% (0.0-1.0%) 
1Percentages may not sum to 100% due to rounding.  
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Supplemental table 7.19: Select determinant and consequence of food insecurity among adolescents aged 10 to 17 years participating 

in the International Food Policy Study in 2019, 2020, 2021, and 2022, in the United Kingdom (n = 6,196)1. 

Year 2019 

(n = 1,518) 

2020 

(n = 1,518) 

2021 

(n = 1,563) 

2022 

(n = 1,597) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Perceived income adequacy 

Not enough 26.8% (24.5-29.2%) 22.6% (20.4-24.8%) 21.2% (19.1-23.4%) 29.0% (26.6-31.4%) 

Enough 72.0% (69.6-74.4%) 76.3% (74.1-78.5%) 77.2% (74.9-79.4%) 68.6% (66.2-71.1%) 

Not stated 1.2% (0.6-1.8%) 1.1% (0.6-1.6%) 1.6% (0.9-2.3%) 2.4% (1.5-3.2%) 

Perceived diet healthfulness 

Unhealthy 8.9% (7.4-10.4%) 7.7% (6.3-9.1%) 8.6% (7.1-10.1%) 8.4% (6.9-9.9%) 

Healthy 90.4% (88.9-92.0%) 91.8% (90.4-93.2%) 90.9% (89.3-92.4%) 90.5% (88.9-92.1%) 

Not stated 0.7% (0.3-1.2%) 0.5% (0.1-0.9%) 0.5% (0.1-0.9%) 1.1% (0.5-1.7%) 
1Percentages may not sum to 100% due to rounding.  

 

Supplemental table 7.20: Select determinant and consequence of food insecurity among adolescents aged 10 to 17 years participating 

in the International Food Policy Study in 2019, 2020, 2021, and 2022, in the United States (n = 6,651)1. 

Year 2019 

(n = 1,599) 

2020 

(n = 1,582) 

2021 

(n = 1,734) 

2022 

(n = 1,736) 

 % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

Perceived income adequacy 

Not enough 29.6% (27.2-32.1%) 22.7% (20.0-25.5%) 30.3% (28.0-32.6%) 30.4% (27.8-33.0%) 

Enough 69.6% (67.2-72.1%) 76.4% (73.6-79.1%) 67.6% (65.2-70.0%) 68.5% (65.9-71.2%) 

Not stated 0.7% (0.2-1.2%) 0.9% (0.4-1.4%) 2.1% (1.3-2.8%) 1.0% (0.5-1.6%) 

Perceived diet healthfulness 

Unhealthy 9.7% (8.1-11.3%) 7.1% (5.5-8.7%) 9.7% (8.2-11.3%) 7.8% (6.3-9.3%) 

Healthy 90.0% (88.3-91.6%) 92.6% (91.0-94.2%) 89.6% (88.0-91.2%) 91.4% (89.8-92.9%) 

Not stated 0.3% (0.1-0.6%) 0.3% (0.0-0.6%) 0.6% (0.2-1.0%) 0.8% (0.4-1.2%) 
1Percentages may not sum to 100% due to rounding.  
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Supplemental table 7.21a: Adjusted relative risk ratio of few, several, or many experiences of food insecurity 2020, 2021, or 2022 

compared to 2019 among adolescents aged 10 to 17 years, by country and year-by-characteristics interaction, International Food 

Policy Study (n = 44,759)1. 

 Australia 

(n = 5,232) 

Canada 

(n = 14,479) 

Chile 

(n = 5,545) 

 Adjusted relative risk ratio (95% CI) Adjusted relative risk ratio (95% CI) Adjusted relative risk ratio (95% CI) 

Year x sex (ref= male) 2020 x 

female 

2021 x 

female 

2022 x 

female 

2020 x 

female 

2021 x 

female 

2022 x 

female 

2020 x 

female 

2021 x 

female 

2022 x 

female 

Few experiences2 0.98 

(0.69-1.41) 

0.83 

(0.54-1.28) 

0.86 

(0.59-1.26) 

1.01 

(0.80-1.27) 

1.02 

(0.80-1.30) 

1.14 

(0.90-1.43) 

0.98 

(0.67-1.43) 

0.65 

(0.43-0.98) 

0.82 

(0.56-1.19) 

Several experiences2 1.38 

(0.74-2.57) 

1.01 

(0.47-2.17) 

1.16 

(0.61-2.22) 

0.55 

(0.34-0.89) 

0.44 

(0.27-0.72) 

0.84 

(0.53-1.31) 

1.62 

(0.87-3.03) 

1.03 

(0.48-2.18) 

1.41 

(0.73-2.70) 

Many experiences2 1.23 

(0.66-2.31) 

0.74 

(0.36-1.50) 

1.53 

(0.79-2.97) 

1.23 

(0.76-2.00) 

0.98 

(0.63-1.53) 

1.74 

(1.11-2.73) 

1.06 

(0.51-2.18) 

1.00 

(0.43-2.32) 

1.21 

(0.59-2.50) 

 

Year x racial-ethnic 

identity and cultural 

diversity (ref= White 

and/or English-speaking) 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home3 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

Few experiences 1.39 

(0.87-2.21) 

0.95 

(0.53-1.68) 

0.99 

(0.62-1.60) 

1.32 

(1.01-1.71) 

1.05 

(0.79-1.38) 

1.16 

(0.89-1.51) 

1.34 

(0.72-2.52) 

1.42 

(0.71-2.86) 

1.42 (0.74-

2.75) 

Several experiences 2.17 

(0.99-4.80) 

2.04 

(0.80-5.18) 

2.09 

(0.95-4.61) 

2.59 

(1.55-4.34) 

1.08 

(0.63-1.83) 

1.26 

(0.77-2.06) 

1.14 

(0.42-3.07) 

1.63 

(0.52-5.10) 

0.89 (0.30-

2.59) 

Many experiences 1.11 

(0.55-2.26) 

1.47 

(0.67-3.22) 

1.21 

(0.58-2.53) 

1.44 

(0.86-2.41) 

0.64 

(0.39-1.06) 

1.23 

(0.76-1.99) 

1.38 

(0.45-4.18) 

4.55 

(1.38-14.99) 

1.51 

(0.48-4.80) 
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Year x perceived income 

adequacy (ref= enough) 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

Few experiences 1.53 

(0.91-2.58) 

1.70 

(0.91-3.17) 

0.99 

(0.60-1.65) 

0.94 

(0.68-1.30) 

1.06 

(0.75-1.50) 

0.86 

(0.63-1.18) 

1.37 

(0.76-2.47) 

1.16 

(0.60-2.24) 

2.00 

(1.10-3.63) 

Several experiences 0.59 

(0.28-1.24) 

0.70 

(0.29-1.70) 

0.44 

(0.21-0.92) 

0.86 

(0.51-1.46) 

0.62 

(0.37-1.05) 

0.64 

(0.39-1.05) 

1.91 

(0.88-4.13) 

0.98 

(0.41-2.34) 

2.06 

(0.92-4.61) 

Many experiences 0.61 

(0.30-1.26) 

0.57 

(0.25-1.30) 

0.71 

(0.34-1.48) 

1.36 

(0.79-2.33) 

0.65 

(0.40-1.06) 

0.59 

(0.37-0.95) 

1.59 

(0.65-3.91) 

0.60 

(0.23-1.52) 

2.74 

(0.99-7.59) 
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Supplemental table 7.21b: Adjusted relative risk ratio of few, several, or many experiences of food insecurity 2020, 2021, or 2022 

compared to 2019 among adolescents aged 10 to 17 years, by country and year-by-characteristics interaction for levels of the 

characteristics selected a priori, International Food Policy Study (n = 44,759)1. 

 Mexico 

(n = 6,656) 

United Kingdom 

(n = 6,196) 

United States4 

(n = 6,651) 

 Adjusted relative risk ratio (95% CI) Adjusted relative risk ratio (95% CI) Adjusted relative risk ratio (95% CI) 

Year x sex (ref= male) 2020 x 

female 

2021 x 

female 

2022 x 

female 

2020 x 

female 

2021 x 

female 

2022 x 

female 

2020 x 

female 

2021 x 

female 

2022 x 

female 

Few experiences2 1.05 

(0.72-1.53) 

1.29 

(0.88-1.91) 

0.96 

(0.66-1.40) 

1.22 

(0.85-1.75) 

1.15 

(0.79-1.67) 

1.13 

(0.78-1.65) 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Several experiences2 0.83 

(0.43-1.57) 

1.15 

(0.59-2.24) 

0.96 

(0.50-1.84) 

0.68 

(0.34-1.34) 

0.52 

(0.27-1.03) 

0.70 

(0.37-1.32) 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Many experiences2 1.29 

(0.62-2.70) 

1.13 

(0.53-2.39) 

0.73 

(0.34-1.56) 

1.12 

(0.59-2.11) 

0.78 

(0.44-1.39) 

0.64 

(0.35-1.19) 

Not 

applicable 

Not 

applicable 

Not 

applicable 

 

Year x racial-ethnic 

identity and cultural 

diversity (ref= White 

and/or English-speaking) 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home3 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2020 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2021 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

2022 x 

BIPOC 

and/or 

speaks 

language 

other than 

English at 

home 

Few experiences 1.61 

(0.85-3.07) 

0.76 

(0.40-1.42) 

1.00 

(0.55-1.82) 

1.93 

(1.08-3.43) 

1.03 

(0.56-1.88) 

1.32 

(0.74-2.37) 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Several experiences 2.13 

(0.83-5.42) 

1.30 

(0.50-3.36) 

1.11 

(0.44-2.83) 

0.85 

(0.35-2.06) 

0.49 

(0.20-1.22) 

0.78 

(0.35-1.77) 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Many experiences 1.44 

(0.50-4.14) 

0.84 

(0.29-2.38) 

1.01 

(0.37-2.70) 

1.00 

(0.41-2.44) 

1.12 

(0.50-2.52) 

0.74 

(0.31-1.75) 

Not 

applicable 

Not 

applicable 

Not 

applicable 
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Year x perceived income 

adequacy (ref= enough) 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

2020 x not 

enough 

2021 x not 

enough 

2022 x not 

enough 

Few experiences 0.60 

(0.34-1.05) 

0.53 

(0.30-0.96) 

1.46 

(0.79-2.71) 

1.32 

(0.82-2.11) 

1.16 

(0.72-1.86) 

0.86 

(0.55-1.33) 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Several experiences 0.75 

(0.35-1.61) 

0.53 

(0.24-1.15) 

1.84 

(0.81-4.20) 

2.54 

(1.19-5.41) 

0.84 

(0.42-1.69) 

1.55 

(0.78-3.08) 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Many experiences 0.88 

(0.36-2.13) 

0.62 

(0.26-1.48) 

1.51 

(0.61-3.74) 

1.03 

(0.50-2.15) 

0.44 

(0.23-0.85) 

0.34 

(0.17-0.66) 

Not 

applicable 

Not 

applicable 

Not 

applicable 
1Sample sizes by year are as follows: 11,090 in 2019; 12,017 in 2020; 10,190 in 2021; and 11,462 in 2022. 
2Few experiences corresponds to 1–6 affirmations on the Child Food Insecurity Experiences Scale, several experiences corresponds to 

7–10 affirmations, many experiences corresponds to 11–20 affirmations. 
3Abbreviation: BIPOC, Black, Indigenous, People of Color. 
4Results for the United States are not shown because the model did not converge. 

 


