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Abstract 

Background: Children going to school or bed hungry due to lack of food at home is a public health 

concern in Canada. Hunger adversely affects child health and development. Social support can alleviate 

hunger among adults. However, limited literature exists on this in adolescents. There is a need to 

understand the concept of hunger and aspects of food insecurity from adolescents’ perspective in order to 

improve existing health promotion or nutrition programs.  

Objectives: This mixed methods study aims to: [1] assess qualitative content validity of the hunger item 

on the Health Behaviour in School-aged Children (HBSC) survey; [2] understand Canadian adolescents’ 

perspectives on the HBSC item and on hunger more broadly; [3] investigate the epidemiologic 

relationship between social support from parents and teachers and adolescent’s report of hunger. 

Methods: Manuscript 1: A qualitative exploratory study was conducted using adolescent focus groups 

across Ontario. Coding proceeded in three stages with codes, themes and overarching concepts identified. 

The relative importance of themes were determined through assessment of depth, immediacy and richness 

of interaction surrounding them, as well as their reoccurrence. Manuscript 2: Canadian 2009/2010 HBSC 

data were used to examine the relationship between social support and hunger using adjusted Poisson 

regression.  

Results: [1] Content validity assessment showed adolescents considered quantity, consistent access and 

food preference, but not food quality when answering the HBSC hunger item; [2] Adolescents’ 

discussions highlighted four overarching concepts: hunger related to family affluence, societal influences 

on food choice and practices, parental influence on food availability and practice, and the effect of hunger 

on health; [3] Parental and teachers’ support were independently and consistently associated with hunger. 

Adolescents who reported lower perceived support were also more likely to report going to school or bed 

hungry because there was not enough food at home.  
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Conclusion: The HBSC hunger item should be cautiously interpreted with regards to food quality. When 

responding to the hunger item adolescents considered economic, social, family-related and health-related 

ideas. Overall, results from these studies may be informative to school- and community-based nutrition 

and health promotion programs that focus on the potential benefits of using social networks. 



iv 

 

Co-Authorship 

This thesis presents the work of Farzana Haq in collaboration with Dr. Colleen Davison, Dr. 

William Pickett and Dr. Valerie Michaelson.  

Manuscript One: Hunger among Canadian adolescents: Qualitative perspectives and content 

validity assessment of a national survey item. The idea of this qualitative study was developed 

collaboratively by Dr. Davison and Farzana Haq. Dr. Michaelson and Dr. Davison planned and conducted 

the focus groups for the larger qualitative study on adolescents’ health and wellbeing of which this study 

was a part. The qualitative analysis was conducted by Farzana Haq and Dr. Davison with expert 

consultation from Dr. Michaelson. Farzana Haq undertook majority of the analysis and interpretation of 

the focus group transcripts and wrote the manuscript. Dr. Pickett provided occasional feedback on this 

work. 

Manuscript Two: Cross-sectional study of the association between Canadian adolescents’ report of 

hunger and social support from teachers and parents. The idea of investigating the association between 

hunger and social support was developed by Dr. Davison, Dr. Pickett and Farzana Haq. Dr. Pickett and 

Farzana Haq developed an analysis plan. Farzana Haq wrote the manuscript, conducted statistical analysis 

and interpreted the findings with frequent guidance and extensive feedback from Dr. Pickett and Dr. 

Davison. Data from the Canadian Health Behaviour in School-aged Children (HBSC) were used in this 

study. Data on area level affluence linked to Census data on socioeconomic measures of the HBSC 

participating schools was kindly offered to us by Dr. Ian Janssen. 



v 

 

Acknowledgements 

I am tremendously thankful to Dr. Colleen Davison for mentoring me and being a constant source 

of support throughout these past two years. She has always provided me new opportunities to learn and 

grow as a professional and as a person. Her constant encouragement has made it possible for me to 

overcome many challenges.  

I am also very grateful to Dr. William Pickett for his teaching, guidance and patience. Dr. Pickett 

has been extremely supportive throughout this endeavor. It was a privilege to work with him and learn 

from his wisdom and thoughtful insights. 

I am thankful to all my colleagues and peers who have taught me what I know about 

epidemiology now, especially, Dr. Valerie Michaelson and Andrew Day. 

Finally, I am very grateful to friends and family who have supported me during the completion of my 

Master’s program especially, to Susan Anderson, Fahad Miah and Ashley Ratcliffe. I can never thank my 

parents enough, particularly my mom, for always being there for me even when we are a world apart. I 

want to thank my dad, for making me laugh by always forgetting the name of my program and asking for 

its translation in Bangla so that he can remember it the next time, every time. I would also like to thank 

my brother, Isa, for being so supportive and patiently listening to me about my exciting academic 

adventures every weekend. 

 



vi 

 

Table of Contents 

Abstract ......................................................................................................................................................... ii 

Co-Authorship.............................................................................................................................................. iv 

Acknowledgements ....................................................................................................................................... v 

List of Figures ............................................................................................................................................ viii 

List of Tables ............................................................................................................................................... ix 

List of Abbreviations .................................................................................................................................... x 

Chapter 1 Introduction .................................................................................................................................. 1 

1.1 Study Overview .................................................................................................................................. 1 

1.2 Thesis Focus........................................................................................................................................ 2 

1.3 Scientific Importance .......................................................................................................................... 5 

1.4 Public Health Importance.................................................................................................................... 6 

1.5 Research Approach ............................................................................................................................. 6 

1.6 Study Population ................................................................................................................................. 8 

1.7 Thesis Organization ............................................................................................................................ 9 

1.8 References ......................................................................................................................................... 11 

Chapter 2 Literature Review ....................................................................................................................... 14 

2.1 General Overview ....................................................................................................................... 14 

2.2 Terms, Definitions and Measures ............................................................................................... 15 

2.3 Hunger in Adolescence ............................................................................................................... 17 

2.4 Consequences of Hunger Due to Insufficient Food for Adolescents .......................................... 18 

2.5 Hunger in Young People as a Public Health Concern in Canada ............................................... 20 

2.6 The hunger item in the Health Behaviour in School-aged Children (HBSC) study ................... 21 

2.7 Social support and child hunger .................................................................................................. 22 

2.8 Summary and Rationale .............................................................................................................. 24 

2.9 Research Questions ..................................................................................................................... 24 

2.10 References ................................................................................................................................... 26 

Chapter 3 Hunger among Canadian adolescents: Qualitative perspectives and content validity assessment 

of a national survey item ............................................................................................................................. 35 

3.1 Abstract ............................................................................................................................................. 36 

3.2 Introduction ....................................................................................................................................... 38 

3.3 Methods............................................................................................................................................. 41 

3.4 Findings............................................................................................................................................. 44 



vii 

 

3.5 Discussion ......................................................................................................................................... 55 

3.6 References ......................................................................................................................................... 61 

Chapter 4 Cross-sectional study of the association between Canadian adolescents’ report of hunger and 

social support from teachers and parents .................................................................................................... 66 

4.1 Abstract ............................................................................................................................................. 67 

4.2 Introduction ....................................................................................................................................... 68 

4.3 Results ............................................................................................................................................... 74 

4.4 Discussion ......................................................................................................................................... 76 

4.5 Conclusion ........................................................................................................................................ 79 

4.6 References ......................................................................................................................................... 86 

Chapter 5 General Discussion ..................................................................................................................... 93 

5.1 Summary of Key Findings ................................................................................................................ 93 

5.2 Meta-inference of the mixed methods study ..................................................................................... 94 

5.3 Methodological Considerations ........................................................................................................ 96 

5.3.1 Internal Validity ......................................................................................................................... 96 

5.3.2 External Validity ...................................................................................................................... 102 

5.3.3 Causation .................................................................................................................................. 103 

5.3.4 Statistical Considerations ......................................................................................................... 104 

5.4 Strengths ......................................................................................................................................... 105 

5.5 Limitations ...................................................................................................................................... 106 

5.6 Future Directions ............................................................................................................................ 107 

5.7 Public Health Contributions ............................................................................................................ 108 

5.8 Conclusion ...................................................................................................................................... 110 

5.9 References ....................................................................................................................................... 111 

Appendix A HBSC Survey Methodology ................................................................................................. 117 

Appendix B HBSC Survey Items for Manuscript Two............................................................................. 119 

Appendix C Post hoc Power Calculations ................................................................................................ 124 

Appendix D Ethics Approval .................................................................................................................... 125 

  

  



viii 

 

List of Figures 

Figure 1.1: Conceptual model of the determinants of child hunger with illustration of social support from 

family and community. Adopted from Sharkey et. al. (2013). ..................................................................... 3 

Figure 1.2: Conceptual framework of the association between supportive parents and teachers and report 

of hunger. ...................................................................................................................................................... 5 

Figure 1.3: Conceptual framework of the quantitative dominant, concurrent nested strategy of the mixed 

methods study. .............................................................................................................................................. 8 

Figure 2.1: Conceptual relationship between hunger and food insecurity. ................................................. 17 

Figure 3.1: Adolescents’ perspectives on hunger when interpreting the HBSC hunger item on going to 

school or bed hungry because there is not enough food at home. Second order themes are listed using text 

size to represent relative importance. .......................................................................................................... 46 

Figure 3.2: Occurrence of codes for the four components of food insecurity, with larger text representing 

codes with greater occurrence. Generated using word cloud in Dedoose (SocioCultural Research 

Consultants, Los Angeles, CA, 2014). ........................................................................................................ 55 

Figure 4.1: Flow chart of the available sample of Canadian adolescents in the 2009/2010 HBSC study. . 80 

 



ix 

 

List of Tables 

Table 3.1: Location and details of the focus groups. .................................................................................. 42 

Table 3.2: Characteristics of the focus group participants. ......................................................................... 44 

Table 4.1: Demographics of Canadian adolescents by their report of hunger. ........................................... 81 

Table 4.2: Associations between adolescents’ report of hunger (“often” or “always”) and individual and 

demographic risk factors. ............................................................................................................................ 82 

Table 4.3: Associations between adolescents’ report of hunger (“often” or “always”) and social support 

from parents and teachers using three different models for dichotomized, multi-categorical and 

continuous formats of adult support scales. ................................................................................................ 83 

Table 4.4: Effect of consumption of unhealthy and healthy food on the associations between report of 

hunger and social support from parents and teachers. ................................................................................ 84 

Table 4.5: Associations between report of hunger and unhealthy and healthy food consumption using 

dichotomous and multi-categorical models of social support. .................................................................... 85 

Table 5.1: Definitions of symbols used in power calculations. ................................................................ 124 

Table 5.2: Power calculations for Manuscript Two for the outcome, hunger. .......................................... 124 

 



x 

 

List of Abbreviations 

CI: Confidence Interval 

FAO: Food and Agricultural Organization of the United Nations 

GEE: Generalized Estimating Equation 

HBSC: Health Behaviour in School-aged Children 

HFSSM: Household Food Security Survey Module 

RR: Relative Risk 

WHO: World Health Organization 

UN: United Nations 

UNICEF: United Nations Children’s Fund  

US: United States of America 



 

1 

 

Chapter 1 

Introduction 

1.1 Study Overview  

Child hunger is an important public health concern that continues to persist in high 

income countries such as the US (1) and Canada (2, 3). Going to school or bed hungry because 

there is not enough food at home can adversely affect young people’s health and contribute to 

poor physical, intellectual and social development (4, 5). Adolescence, defined as the stage of 

childhood (6) between the ages of 10 and 19, is a crucial time of development (6). This thesis 

explores hunger in young people in early adolescence (ages 11 and 15 years).  

Although child and adolescent hunger has received some attention in Canada regarding 

its prevalence, associated adverse outcomes (7-9) and policy implications (10) there still remains 

room for improvement. In order to make effective and innovative changes, hunger must be 

understood as a social problem (10-12). Although provision of food may be an immediate 

solution, hunger goes beyond just the physical sensation of an empty stomach. In Canada, the 

primary cause of hunger due to not having enough food at home is poverty (13, 14). Poverty at 

the household level is associated with many negative physical and mental health outcomes (14) 

which may in turn, lead to dysfunction in the family or societal level and disrupt the availability 

of and/or access to food to members of the household, including children. Social support 

including care (15), or support obtained from various interpersonal connections (16) has been 

found to alleviate hunger due to lack of sufficient food among adults (17). Care from supporting 

adults and support from others in a child’s social network can play a critical role in the access and 

utilization of food (5, 18, 19). However, such investigations are limited in children. This gap in 

literature is more pronounced for adolescents than younger children, and for the school aspects as 
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opposed to home. Currently we have limited understanding of the context of hunger among 

Canadian adolescents, particularly from the adolescent’s direct perspective.  

The purpose of this thesis is to address some of these gaps and generate current evidence 

to inform policies and practical interventions specific to young people in Canada. This study 

employs a mixed methods approach to explore hunger among Canadian adolescents and the 

relationship between social support from parents and teachers and adolescents reporting going to 

school or bed hungry because there is not enough food at home. 

1.2 Thesis Focus 

In this thesis we examine hunger among adolescents aged 11-15 years. Although 

numerous conceptual models of child hunger exist, we adopted one outlined by Sharkey et. al. 

(2013) illustrating the determinants of child hunger (20) and modified the model based on our 

hypothesis that social support obtained from family and teachers (existing in the “community” 

realm) is associated with child hunger (Figure 1.1). We aim to create new knowledge about 

adolescent hunger in Canada with hope that this study may inform and potentially inspire 

continuing intervention efforts. The mixed methods approach was chosen because we had the 

unique opportunity to combine qualitative and quantitative (epidemiologic) evidence that will 

help us develop both a breadth and depth of understanding. 
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Figure 1.1: Conceptual model of the determinants of child hunger with illustration of social 

support from family and community. Adopted from Sharkey et. al. (2013). 

 

The thesis is designed around two manuscripts. The first manuscript is a qualitative 

assessment of the content validity of a national survey item on hunger as well as a general 

exploration of the concept with Canadian adolescents. The survey item is from the Canadian 

Health Behaviour in School-aged Children (HBSC) study. The HBSC study collects health and 

health behavior information directly from young people and is conducted every four years in 

Canada and internationally in collaboration with the WHO (21). The qualitative study aims to 

provide perceptions of hunger as understood by Canadian adolescents and provides assessment of 

whether, or not, the HBSC hunger item that states ‘Some young people go to school or bed 

hungry because there is not enough food at home. How often does this happen to you?’ (response 

options: ‘always’, ‘often’, ‘sometimes’, or ‘never’), represents the components of food insecurity 

derived from the Food and Agricultural Organization (FAO) of the United Nations definition 

(22); namely, quantity of food, quality of food, consistent access to food and food preference. The 
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qualitative study also provides a general discussion on the strengths and limitations of the HBSC 

hunger item and this has implications for its future use.  

The second manuscript that is part of this thesis focuses on the relationships between 

social support from parents and teachers and adolescents going to school or bed hungry because 

there is not enough food at home. The HBSC survey contains composite scales on parents and 

teachers support. The parent scale had items related to: perceived ease of communication; trust 

and understanding; parental expectations; feelings of neglect; loneliness or helplessness; and 

satisfaction with home life. The teacher scale comprised of items related to: ease of 

communication, trust and understanding, perceived responsiveness of teachers, provision of 

guidance, teachers being interested in the student as a person, encouragement for academic 

improvement, and student’s feeling of belonging to school. Adults and teachers were defined as 

being socially supportive if the sum of their scores on the composite support scales corresponded 

to the cut-off values representing the “strongly supportive” or “supportive” categories derived 

from a five-point Likert scale. 

 A conceptual diagram of the epidemiological study is illustrated in Figure 1.2. In this 

cross-sectional study the strength of association between hunger and support from parents and 

teachers is assessed separately, using multi-variate regression models. A complete list of potential 

confounders is provided in Figure 1.2. Information was available only on student’s age, sex, 

ethnicity, individual and area-level affluence, breakfast practices and dieting and all were 

adjusted for. Parenting style, teaching style and objective measure of household income were not 

controlled for. The manuscript discusses the relationship between support from parents and 

teachers and young people who ‘often’ or ‘always’ go to school or bed hungry because there is 

not enough food at home.  
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Figure 1.2: Conceptual framework of the association between supportive parents and 

teachers and report of hunger. 

 

1.3 Scientific Importance 

There are limited studies available that link social support and hunger in children and 

even lesser in adolescents. To bridge some of these gaps, the qualitative study provides current 

perspectives of youth on hunger and the content validity analysis helps us understand how well 

the Canadian HBSC study item on child hunger captures certain aspects of food insecurity. The 

content validity assessment may help inform the future interpretation of data from the hunger 

item in the HBSC. The expectation is that it will help support the use and development of this 

item for future studies. 

There is limited epidemiologic assessment of hunger among Canadian young people. To 

our knowledge, there is currently only few studies including a national study by Pickett et al. 

(2015) which investigated some family-related factors and hunger (5). Nationally representative, 
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epidemiologic findings related to social support from parents and teachers will add to the existing 

body of literature. 

1.4 Public Health Importance 

Recent political and public interest on the issue of household food insecurity and hunger 

among young people makes this study particularly relevant and significant in Canada. Our study 

could inform national estimates of hunger among the adolescent population in Canada. Our data 

will specifically inform the extent to which social support from parents and teachers are 

associated with hunger among adolescents. These findings may also be pertinent to school boards 

who offer nutrition-based programs as well as family-health teams in public health units.  

1.5 Research Approach 

Mixed methods is a relatively new research approach, reflective of a third research 

paradigm in addition to traditional quantitative and qualitative research paradigms (23, 24). It is 

becoming increasingly popular and can accommodate both qualitative and quantitative methods 

and research tools in the development of full and rich understandings of specific phenomena (23). 

Several definitions of mixed methods research exist (23). However, for this study mixed methods 

research will be broadly defined as “an approach to knowledge generation … that attempts to 

consider multiple viewpoints, perspectives, positions, and standpoints and always includes the 

standpoints of qualitative and quantitative research” (23). 

Mixed methods research approaches are grounded in the philosophy of pragmatism (23-

27). Pragmatism primarily draws from the idea of ‘what works’ using diverse research 

approaches and exploiting both subjective and objective knowledge to address research questions 

(27, 28). Mixed methods research emanates from a position of methodological pluralism, that is, 

the approach assumes that multiple correct methods can be applied to address a particular 
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phenomenon (27-29) and values the inherent duality of drawing methods from both qualitative 

and quantitative approaches for data analysis (28). 

This thesis is a quantitative dominant mixed methods study that utilizes a concurrent, 

nested strategy. In other words, the study relies predominantly on quantitative (numeric and 

epidemiologic) research approach to knowledge generation, while simultaneously recognizing the 

significance of including qualitative (narrative) data and methods to develop a broader and in 

depth understanding (23, 24) of hunger. The qualitative study informs our interpretation of data 

derived from specific items on the quantitative survey. This strategy allows the nested qualitative 

method to address a different question than the dominant quantitative, epidemiologic method and 

utilize different methods to study different groups (24) while at the same time contribute to 

interpretation of the quantitative data and overall study findings. 

Figure 1.3 illustrates the concurrent nested model for this study. This model was chosen 

because data for the qualitative and quantitative study were collected in one phase, independent 

of each other, which is a marked characteristic of the concurrent nested model (24). The dominant 

quantitative/epidemiologic method is guided by the research question- is there an association 

between (i) supportive parents and hunger or (ii) supportive teachers and hunger in Canadian 

adolescents? The embedded qualitative inquiry provides depth to this study by addressing two 

additional research questions: a) how do Canadian adolescents interpret the HBSC hunger 

question? And b) does the HBSC hunger item measure specific components of food insecurity, 

among Canadian adolescents? Inferences from both studies are drawn to form a meta-inference 

in order to understand adolescents’ perceptions of hunger and whether any associations between 

supportive adults (parents or teachers) and hunger can be extended to specific aspects of food 

insecurity as well.  
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Figure 1.3: Conceptual framework of the quantitative dominant, concurrent nested strategy 

of the mixed methods study. 

 

1.6 Study Population 

Qualitative study. Data for the qualitative analysis were collected (April- June 2014) 

through seven focus groups conducted in different parts of Ontario. This was part of a larger 

qualitative study on adolescent health and well-being in which the Masters candidate was a 

research assistant. Each focus group comprised 6-8 young people. At the beginning of the focus 

group, participants were asked to complete the following HBSC hunger item: Some young people 

go to school or bed hungry because there is not enough food at home. How often does this 

happen to you? (always, often, sometimes, never). Open-ended questions were then asked briefly 

about their interpretation of the item as well as their own understanding, and/or experience, of 

hunger. Focus group questions were modified iteratively as the groups progressed and themes 

emerged. Content validity was assessed qualitatively based on the four foundations of the FAO 

definition of food insecurity: 1) quantity of food 2) quality of food (safe and nutritious) 3) 

consistency of food access and 4) ability to meet food preferences. 

Ethics approval for the larger qualitative study on adolescent health was obtained from 

the Queen’s University Health Research Ethics Board (approval number EPID-447-13, Romeo 
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#6011166). Subsequently, approval for this mixed methods study with the qualitative component 

being a part of the larger qualitative study on health was obtained from Queen’s University 

Health Sciences & Affiliated Teaching Hospitals Research Ethics Board (approval number EPID-

485-14, Romeo #6013886). 

Quantitative (epidemiologic) study. The objective of the epidemiologic study was to 

investigate the association between social support from parents or teachers and child hunger using 

nationally representative data from the 2009/2010 HBSC study. The international HBSC team 

conducts a cross-sectional study every four years in collaboration with the WHO that focuses on 

young people’s health and behaviour in many countries including Canada. The HBSC survey 

contains an item on hunger as well as multiple items asking about social support received from 

parents and teachers. Other variables related to sociodemographic factors and adolescents’ eating 

practices are also available from the survey.   

1.7 Thesis Organization 

This thesis has been written using the guidelines and recommendations outlined by the 

School of Graduate Studies, Queen’s University, for manuscript-based thesis (30) and comprises 

of five chapters. The first chapter provides a general introduction to the topic of child hunger, 

focus of the thesis, its scientific and public health relevance, research approach and the study 

population. Chapter two reviews and summarizes relevant literature on the context and concept of 

the study and includes discussion on the national issues of hunger in adolescents, definitions and 

measures of concepts, causes of hunger in adolescence, implications of persistent hunger in 

adolescents for health and development, a brief discussion on the HBSC hunger item and the role 

of social support in hunger. The rationale, objectives and specific research questions are also 

included in chapter two. Chapters three and four are the two respective manuscripts aimed to 

address the objectives of this study. In the final chapter, chapter five, overall key findings, 

methodological considerations, strengths, limitations, future directions and implications of this 
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study are discussed. Lastly, further information on the HBSC survey methodology, key variables, 

power calculations and ethics have been included in the appendices. 
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Chapter 2 

Literature Review 

2.1 General Overview 

The aim of this thesis is to examine hunger among Canadian adolescents and explore the 

relationship between social support from parents and teachers and reports of going to school or 

bed hungry because there is not enough food at home. This chapter begins with a look at how 

hunger is defined and measured. This is followed by a discussion of the general causes and 

implications of hunger in the adolescent population in Canada, and a look at the previous studies 

that draws on the same kind of data we will use for our own research. The literature review ends 

with a look at the specific roles that parents and teachers play in hunger alleviation and a listing 

of the study research questions and objectives. This review identifies the gaps in current literature 

and builds the rationale for the proposed mixed methods study.  

To identify relevant literature, three electronic databases were searched (i.e., PubMed, 

Medline and Google Scholar). In addition, World Health Organization (WHO), United Nations 

Children’s Fund (UNICEF) and Food and Agricultural Organization of the United Nations 

(FAO) websites were searched. Combinations of key words were used. Key words include those 

for the target population (i.e.,  “adolescent”, “children”, and “youth”); the outcome (i.e., 

“hunger”, “child hunger”, “food insecurity”, “household food insecurity”, “food insufficiency”, 

“food poverty” and “food shortage”); and the exposure (i.e., “care for children”, “social support”, 

“parent support”, “parenting styles”, “teacher support”, “adult support”, and “social network”). 

No date or geographic exclusions were made, however only literature in English was reviewed. 

The purpose of the search was not to be exhaustive but to build a general overview and the 

context of the topic.  
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2.2 Terms, Definitions and Measures 

Although various conceptualizations exist, hunger has been defined as “the uneasy or 

painful sensation caused by lack of food or recurrent and involuntary lack of access to food” (1). 

Food insecurity is often associated with hunger. In 1996, the Food and Agricultural Organization 

of the United Nations (FAO) adopted the term “food security” (2) describing it as existing “when 

all people, at all times, have physical and economic access to sufficient, safe and nutritious food 

to meet their dietary needs and food preferences for an active and healthy life” (3). Statistics 

Canada adapted this definition and added severity scales to measure household food insecurity in 

Canada. According to this scale ‘moderate food insecurity’ exists when the quality and/or 

quantity of food in a household is compromised, and ‘severe food insecurity’ occurs when at the 

household level, food intake becomes insufficient and eating patterns are disrupted (4).  

Household food insecurity is defined as “the inability to acquire or consume an adequate 

diet quality or sufficient quantity of food in socially acceptable ways, or the uncertainty that one 

will be able to do so” (5). Food insecurity is measured using the Household Food Security Survey 

Module (HFSSM) (6) which was included in the Canadian Community Health Survey (CCHS) 

for the first time in 2004. This module contains 18 items of which 10 are related to food 

insecurity experience among adults as a group and eight are related to food insecurity in children 

as a group (6). Among these items three questions (14, 15 and 16 in the module; available at 

http://www.hc-sc.gc.ca/fn-an/surveill/nutrition/commun/income_food_sec-sec_alim-

eng.php#appa) specifically ask about children skipping meals and one item directly asks whether 

children in the household were ever hungry but parents could not afford more food (6). In the 

2011-12 CCHS, it was reported that about 1.1 million Canadian households experienced some 

level of food insecurity. Of these households, 5.8% experienced moderate and 2.5% experienced 

severe food insecurity as defined by Statistics Canada (4).  

Food poverty (7-9), food shortage (10), and food insufficiency (11-14) are also terms that 

have been used to describe situations of lack of food and where there might be hunger. Maxwell 
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et. al. (1992) remarks that some of the terminological and conceptual differences arise from the 

desire of product differentiation by agencies involved in generating knowledge, differences in the 

depth of analysis, geographical location of the incidence, different conceptual starting points, as 

well as programmatic focus (15). For the purpose of this thesis, we draw on data from the Health 

Behaviour in School-aged Children (HBSC) study which asks the question: ‘Some young people 

go to school or bed hungry because there is not enough food at home. How often does this 

happen to you?’ Previous reports of data from this item interpret this information as referring to 

food poverty, hunger and food insecurity (7, 16, 17). We will refer to it as “hunger” (the actual 

variable was coded as “experience of hunger” although gaining the full depth and breadth of the 

term “experience” as described in psychology (18) and sociology (19) was out of the scope of this 

study)..    

Research related to hunger among adolescents has measured “hunger” in many ways. 

While physiological measures of the physical manifestations of hunger (pain in the stomach, 

headache or weakness) could be possible, these are less common in studies that focus on 

children’s health. More commonly, young people, or their parents, are asked about their 

experience of hunger, similar to the Canadian HFSSM and HBSC. This might include questions 

about hunger frequency, severity, consistency or determinants, for example. Some surveys, such 

as the HFSSM in the CCHS, include information about child hunger but are completed by heads 

of household, while others, such as the HBSC, are completed directly by young people 

themselves. Nord and Hanson (2012) found that discrepancies existed between the frequency of 

report of food insecurity from adolescents and their adult proxy, with parents or adult caregivers 

reporting it less often than adolescents (20). Studies in this population have confirmed that 

children become aware about food insecurity from early adolescence and often understand it in 

terms of compromised quality and quantity of food as well as having an impact on their 

psychological and social wellbeing (21). Moreover, they actively participate in strategies 
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employed by parents and initiate their own strategies to manage food resources and in doing so, 

take some responsibility for food security in their household (22). Fram et. al. (2011) also 

revealed that children’s experience of hunger was different from what was perceived by their 

adult caregivers, with their experience being rooted in their immediate household, social and food 

environment instead of more centrally on lack of money for food (22). 

We see hunger as a related concept to food insecurity but hunger and food insecurity can 

also exist independent of one other. Figure 2.1 illustrates this relationship. 

 

Figure 2.1: Conceptual relationship between hunger and food insecurity. 

 

The figure helps us highlight that there are young people who could report both hunger 

and food insecurity together, as well as young people who could report only one or the other. 

2.3 Hunger in Adolescence 

Adolescence is an important transitional period of an individual’s life when children 

undergo major developmental changes physically and mentally. During this transition children 

also develop autonomy (23). Given these factors, the scope of adolescents’ experience of hunger 

can be wide. Young people may be hungry because they do not have sufficient access to food, 
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however they might also choose to abstain from food due to weight-loss plans or food preferences 

(24, 25). Children’s resting metabolic rate rapidly increases during early adolescence (26) and 

consequently, their energy requirement increases during this developmental phase as well (27) 

and they might feel hungry.  

2.4 Consequences of Hunger Due to Insufficient Food for Adolescents 

Experiencing hunger due to insufficient food at home has been associated with many 

negative health outcomes for adolescents. These include factors related to mental health and 

wellbeing (28-30). Young people at risk of, or experiencing, hunger have been shown to be have 

consistently and significantly higher mean scores on commonly accepted scales for psychosocial 

indicators, such as those on the Pediatric Symptom Checklist (PSC) and the Child Behavior 

Checklist (31). A study in the US found that young people who were hungry were seven times 

more likely to score high on the PSC, indicative of clinical psychosocial dysfunction, than their 

peers who were not hungry (29). These hungry young people were seven to 12 times more likely 

to exhibit conduct disorder such as, aggression and irritation (29). Hungry young people have also 

been shown to more often engage in physical fighting, have trouble with teachers and take things 

that do not belong to them (30). 

Young people who live in homes where sufficient quantity of food is sometimes or often 

not available, and who may experience some measure of hunger due to food insufficiency, 

perform consistently more poorly in school, have to repeat grades and have more difficulty 

getting along with other children than those who do not face these challenges (12). Adolescents 

(15-16 years) who had insufficient food access, but were not necessarily from low income 

families, were four times more likely to suffer from depressive disorders and five times more 

likely to attempt suicide (32).  

There have been a number of studies of household food insecurity and health and social 

consequences for children and adolescents. Although not all members of food insecure 
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households will physically experience hunger, including the children in those homes, these 

studies are important to mention because there will be cases in which hunger is indeed a feature. 

School-aged children who live in food insecure households have been shown to be significantly 

more likely to report having poor overall health (33). According to Statistics Canada’s 2015 

report, household food insecurity was found to be associated with poor health, poor functional 

health (inability to perform basic activities due to health issues), long-term physical and/or mental 

disabilities, major depression, chronic co-morbidities, and perceived lack of support from people 

in one’s social network (34).  

A recent cross-national longitudinal study showed that young children, especially girls, 

who ever experienced household food insecurity were more likely to score low on mathematical 

(p= 0.03) and reading (p= 0.04) proficiency tests and had a significant decline in their social skills 

development (p< 0.005) (35). The same study suggested household food insecurity might 

differentially impact boys’ and girls’ academic performances and social skills (35). In young 

people who were at risk of, or were exposed to household food insecurity, behaviour problems 

such as aggression, anxiousness, depression and hyperactivity were 36.7% more prevalent 

compared to their peers who were food secure (36). The measure of being at risk of, or 

experiencing, household food insecurity was based on the number of positive responses provided 

on the US Household Food Insecurity Survey Module (36). Young people living in food insecure 

households were overall, more likely to have low health-related quality of life (p< 0.05) and 

adolescents (12 – 17 years) were particularly likely to experience low psychosocial (emotional, 

social and school) function (p= 0.007) (33). School-aged children experiencing household food 

insecurity and who reported being hungry specifically, were also prone to more stressful life 

events (p= 0.007) and their odds of experiencing anxiety and internalization problems were 2.21 

and 5.85 times higher respectively, than their food secure counterparts (37). Members of food 
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insecure households, have been found to opt for less expensive high caloric, low-nutrient diets 

and in the process, become susceptible to overweight and obesity (38, 39). 

2.5 Hunger in Young People as a Public Health Concern in Canada 

Hunger in young people due to inadequate food access is an important public and 

political concern in Canada (40, 41). In 2012, the CCHS reported that about four million 

Canadian individuals experienced some level of household food insecurity in that year including 

an estimated 1.15 million children and adolescents (42). Among these young people, 862,500 or 

three quarters of them experienced moderate or severe food insecurity as defined by Statistics 

Canada (4) which may include intake of food with compromised quality and/ or quantity, as well 

as disruption in eating and hunger (42).  

The body of literature on household food insecurity in Canada identifies poverty as the 

primary cause (34, 42-44). Factors in addition to, or other than, poverty also play important roles 

(15, 45, 46). Children in general represent a vulnerable group (47) because they have limited 

independent resources (48) and may not always have the economic or social (49) means to access 

food without adult involvement. Certain young people may also be vulnerable to hunger when 

there is not enough food at home because they are members of families coping with mental 

illness, un- or underemployment, physical illness or disability, social isolation, families with lone 

parents, those on social assistance (42, 50, 51), precarious or multiple locations for housing (52-

54), large households (54), addictions, domestic violence and abuse (29, 36, 53). Many of these 

factors may also co-exist with poverty (55, 56). 

Several studies exist on the strategies parents adopt to manage food insecurity in North 

American households. Some of these are borrowing money from family and friends, skimping on 

the quality or quantity of food, skipping meals, economizing the food budget by eating with 

relatives or friends, buying low-nutrient, less expensive food, and using charitable and religious 

food assistance programs (57). Studies in Canada have shown that mothers send their children to 
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friend or relative’s house for a meal, divert money from other sources such as telephone or cable 

services to extend the food budget, delay paying bills, and sell or pawn possessions (50). In many 

instances parents compromise their own diet to ensure their children do not experience food 

insecurity (34, 43, 58, 59) and in some extreme circumstances they resort to stealing (59). 

Parents’ attempt to shield their children from hunger is evident from the 2011-12 CCHS report 

that indicates a much larger number of adults experience food insecurity than children living in 

food insecure households (34).     

2.6 The hunger item in the Health Behaviour in School-aged Children (HBSC) study 

The HBSC hunger item asks: ‘Some young people go to school or bed hungry because 

there is not enough food at home. How often does this happen to you?’ Reports of hunger using 

this question have previously been associated with many adverse nutritional and health outcomes 

in adolescents. The Irish HBSC team (2006) studied some of these associations, and found it was 

strongly associated with poorer diets, lower breakfast consumption, and poor physical and mental 

health (7). The same study made cross-country comparisons of life satisfaction in adolescents 

among 32 HBSC countries or regions including Canada and found that children who experienced 

hunger were significantly less likely to be satisfied with their life. In a similar subsequent study, 

the Greenland HBSC team (2013) found that hungry adolescents more frequently reported poor 

self-rated health and poor physical health (60). In a wide-ranging study in Canada by Pickett et.al. 

(2015) a number of adverse health outcomes found to be associated with this item including 

obesity (OR= 1.28), physical inactivity (OR= 1.41), engagement in physical fighting (OR= 1.81), 

bullying (OR= 2.31), being a victim of bullying (OR= 2.61), social delinquency (OR= 1.78), poor 

physical and mental health (OR> 2), emotional well-being (OR=0.44), and pro-social behaviour 

(OR= 0.84; only significant for the ‘sometimes’ hungry youth) (17).  
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2.7 Social support and child hunger  

Social support is defined by the WHO as “the range of interpersonal relationships or 

connections that have an impact on the individuals’ functioning, and generally include support 

provided by individuals and by social institutions” (61). Social support is a broad term that has 

also included aspects of the act of and/or the feeling of caring for another individual (62, 63). The 

work of Longhurst and Tomkins (1995) highlights the role of care and support from adults as a 

determinant of child nutrition (64). Despite the recognition of the importance of care from 

supportive adults for very young children in UNICEF’s conceptual nutritional framework in 1990 

(65), there has not been widespread consideration of this concept for adolescents (64).  

Adolescents obtain social supports from their social network (66). Their social networks 

are broad and encompass people in their home life, school life, as well as, their neighbourhoods 

or elsewhere. This thesis focuses on social support from parents and teachers (66-69). 

Adolescents spend a substantial amount of time at home with parents and in school with teachers. 

Both parents and teachers are integral parts of adolescents’ social networks (66). Weiss (1974) 

theorized that social relationships of an individual are specialized, and different social provisions, 

such as affection, validation, guidance, companionship, and others, are sought from different 

relationships (70). In an elaborate study of adolescents’ social network, Furman and Buhrmester 

(1985) confirmed that Weiss’s theory held true for adolescents (70). Additionally, they found that 

for support and guidance, young people ranked the importance of their relationships in the 

following order: parents, teachers, peers, relatives and siblings. Overall, after parents and 

grandparents, teachers were most frequently sought after for guidance (66).  

According to Family Ecology Theory, families operate in nested systems, comprising of 

the microsystem, mesosystem and exosystem which are collectively known as the family 

ecosystem (71). Within the family microsystem are the resources and abilities that allow family 

members to obtain and consume food (71). The family mesosystem comprises the extended 
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family and ‘resources connected to the family by outside interactions’, for example, friends and 

local support (72). The family exosystem includes institutional structures that have direct or 

indirect effect on the family’s resources for acquiring food, such as lower housing prices, or 

community resources to help the family cope with food insecurity (72). Therefore, keeping in 

mind the structure of adolescents’ social network (66) and the family ecosystem (71), parents are 

in the core of the microsystem. Teachers, with their connections to school and to local food 

programs and resources (73), would be part of the family mesosystem. The mesosystem is often 

considered a bridge between the family micro- and exosystems.  

Parents are the primary care givers and providers for children (74). Research in the US on 

food insecure households reported parents seek help from community food pantries and kitchens 

(57), buy food of variable quality and variety (57, 75), gain support from extended family and 

friends (57, 76), skip meals to feed their children (57), and lastly in some more extreme 

circumstances, ask children to wait for food such as until the next morning (57).  

Teachers play an instrumental role in guiding adolescents in need of food to local, 

community-based, or school-based nutrition resources (73). Adolescents regard teachers as one of 

their primary sources of social capital (77) and look to them for advice and guidance to support 

general health and well-being as well (78). Several studies have recommended greater 

involvement of teachers and school nutrition programs for the alleviation of child hunger (64, 79). 

Teachers have the opportunity to know adolescent’s circumstances and hardships regarding their 

access to food. They can be role models and leaders (80) . They have the potential to not only 

provide food to hungry students directly through nutrition programs (73) at least during school 

hours, they can also guide them to other nutrition resources (73) outside school. In addition, 

teachers can de-stigmatize school nutrition programs (73) and can foster healthy nutrition habits 

in children at a school overall (73, 79, 81). 
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2.8 Summary and Rationale 

The existence of child hunger due to there not being enough food in a home is a public 

health concern in Canada. Hunger in Canadian adolescents is disconcerting for many reasons but 

certainly because numerous adverse health and nutritional outcomes are associated with it (7, 16, 

17, 60, 82). The body of literature on the causes of hunger has identified poverty as well as other 

forms of vulnerability as primary causes (48, 49, 83). Hunger in adolescents can be averted by the 

provision of social support (emotional, physical and tangible aid) from people in an adolescents’ 

social network. Among others, parents and teachers form an integral part of this network (66, 70) 

and have important roles to play in the alleviation of hunger (73, 76).  

There are few examples of empirical studies in Canada of the relationship between social 

supports from parents and teachers and hunger in adolescents. Most of the existing literature has 

an international focus and is concentrated around very young children (46, 74, 84). The 

exploration of hunger among Canadian adolescents could help inform current community and 

school-based nutrition programs. The Canadian HBSC study provides a nationally representative 

sample to epidemiologically investigate this relationship. 

2.9 Research Questions 

This thesis employs a mixed methods approach to investigate hunger among Canadian 

adolescents’ and the association between parent and teacher social support and going to school or 

bed hungry because there is not enough food at home. We have added depth to our understanding 

of the results from the epidemiologic study on the relationship between social support and hunger 

with a qualitative study with youth.  

There are three objectives of this thesis. Manuscript one addresses objectives one and two 

and manuscript two addresses objective three. 

1) To qualitatively assess the content validity of the HBSC hunger item and assess the 

extent to which the HBSC hunger item represents aspects of food insecurity. 
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2) To qualitatively explore the perspectives of Canadian adolescents’ on going to school 

or bed hungry because there is not enough food at home.  

3) To conduct an epidemiologic (quantitative) assessment of the association between the 

Canadian adolescents’ reporting going to school or bed hungry because there is not 

enough food at home and aspects of social support from 

a. Parents  

b. Teachers 
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Chapter 3 

Hunger among Canadian adolescents: Qualitative perspectives and 

content validity assessment of a national survey item 
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3.1 Abstract  

Introduction: Child hunger is an important public health issue in Canada and there is limited 

current knowledge of adolescents’ direct perspectives of it. This qualitative exploratory study 

aims to: 1) understand Canadian adolescents’ perspectives on hunger and, 2) assess content 

validity of an item on the Health Behaviour in School-aged Children (HBSC) survey that asks 

youth about going to school or bed hungry because there is not enough food at home.  

Methods: Seven focus groups were undertaken with adolescents aged 11-15 across Ontario, 

Canada as part of a larger study. Within the larger context, participants were guided in a 

discussion about their interpretation and understanding of the HBSC hunger question. Excerpts of 

transcripts pertaining to the hunger item were analyzed in three stages. First, they were coded 

line-by-line with a template consisting of the four components of food insecurity. Material 

outside these categories was tagged as “other” for preliminary codes. Next axial coding was 

undertaken to identify patterns within the first order codes. Codes conforming to common ideas 

were collapsed into second order themes and organized based on their relative importance 

(determined by depth, immediacy without prompting, richness of interaction and reoccurrence 

across groups). Lastly, these themes were further examined and collapsed into four overarching 

concepts. Content validity was assessed by comparing the relative importance of the themes to 

four components of food insecurity that were identified at the outset (i.e., food quantity, food 

quality, consistent access and access to food of personal preference).  

Results: Participants spoke about several themes that contributed to four overarching concepts: 

[1] hunger related to family affluence; [2] societal influences on adolescents’ perceptions of food 

and food practices; [3] parental influence on food availability and meal practices; and [4] effect of 

hunger on adolescents’ wellbeing. The content validity assessment revealed that food quantity, 

consistent access and preference were consistently mentioned across the groups, while food 

quality was not as consistently represented.  
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Conclusion: Adolescents considered economic, social, and physical barriers to obtaining food 

when asked about hunger. Content validity indicated that when the young people completed the 

hunger item, they thought of food quantity, consistency and preference, but it not of food quality 
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3.2 Introduction 

Child hunger is an important public health issue in Canada and worldwide. According to 

the 2012 Canadian Community Health Survey (CCHS), 1.15 million young Canadians under the 

age of 18 experienced some level of household food insecurity in that year and of this group, an 

estimated 862,500 of them experienced moderate or severe food insecurity which includes 

compromised quality or quantity of diet, disruption in eating or hunger (1). 

Hunger in Canadian young people is concerning (2) as access to sufficient and nutritional 

food is an important determinant of physical, behavioural and psychosocial development (3-7). 

Not having consistent access to quality food has been associated with malnutrition (5), obesity 

(8), poor emotional health (9), and compromised academic performance (10, 11).  

Despite global concern about hunger, there has not been a consensus on its definition or 

the type of indicators that should be used to measure it (12). Hunger has been defined as “the 

uneasy or painful sensation caused by lack of food or recurrent and involuntary lack of access to 

food” (13). Persistent hunger may also be an indicator of extreme poverty (14-17) although it also 

exists across the socioeconomic spectrum (18). Young people may be hungry because they are 

dieting or have disordered eating (19-21). Energy requirement for growth and development 

increases in adolescence and young people may also feel hungry during this developmental phase 

for physiological reasons (22). Since hunger is a broad concept with multiple meanings and 

associations (12), it can be challenging to define and accurately determine how it is understood by 

people in different sub-populations. For this reason, it may be difficult to make meaningful cross-

cultural and cross-country comparisons (2). 

Food insecurity is often associated with hunger. In 1996, the Food and Agriculture 

Organization of the United Nations (FAO), defined food insecurity as “not having physical and 

economic access to sufficient, safe and nutritious food that meets the dietary needs and food 

preferences of every individual, at all times, for an active and healthy life” (23). In addition to 

physical and economic factors therefore, four core components of food insecurity can be 
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identified in: quantity of food, quality of food, consistent access to food, and ability to meet an 

individual’s food preferences. 

There is limited literature of any kind on Canadian children’s understandings and 

experiences of hunger or food insecurity. Moreover, many surveys pertaining to child health, such 

as the National Longitudinal Survey of Youth in Canada (24), or the CCHS (25, 26) use parents 

for proxy report. Children’s personal experiences may be different from what is known, perceived 

or reported by their adult caregivers (17, 27, 28). Gaining insight into children’s perspectives of 

hunger is important for understanding and contextualizing their experience.  

The general student survey used in the Health Behaviour in School-aged Children 

(HBSC) study in Canada is a useful instrument for cross-country comparisons related to health 

among early adolescents (ages 11-15 years). This survey is used as part of the international HBSC 

study in 43 different countries or regions, including Canada, and has a focus on children’s health 

and health behaviours. The study includes a specific item on hunger: ‘Some young people go to 

school or bed hungry because there is not enough food at home. How often does this happen to 

you?’ with response options ‘always’, ‘often’, ‘sometimes’ or ‘never’. This question was included 

in the HBSC survey for the first time in 2001/2002 and has since been used in four cycles of the 

survey. The item was originally developed by the HBSC international team to measure extreme 

poverty with the assumption that children of very low affluence would be more likely to 

experience this kind of hunger (16). Before its inclusion, the item was piloted in six countries 

(Canada, Macedonia, Norway, Poland, Scotland and Wales) and tested for reliability and general 

acceptability (16).  

Previous reports using this particular item are limited in number but informative in their 

approach and content. In 2007, the Ireland HBSC team used the hunger item and referred to it as 

a measure of ‘food poverty’. They found that hunger measured by this item existed in all social 

classes (measured as a function of paternal income) and was associated with a number of adverse 
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nutritional and health outcomes in adolescents (18). Their findings suggested that aside from 

socioeconomic factors, child hunger may also be associated with other factors including physical 

barriers, psychosocial support, family and time management (18). In 2013, the Greenland HBSC 

team carried out a comprehensive study of the item with a literature review on child hunger in 

Greenland, as well as a content validity analysis. Content validity is defined as “the degree to 

which elements of an assessment instrument are relevant to, and representative of, the target 

construct for a particular assessment purpose” (29). They conducted two group interviews among 

grade nine students at a public school and concluded that in this context, the item did measure 

food insecurity. They defined food insecurity based on three components: economic access to 

food (i.e. low socioeconomic status, homelessness), physical and psychosocial access to food (i.e. 

parental neglect, low family management), and physical manifestations of hunger (i.e. emotional 

and somatic discomfort) (17). Although the content validity study was very informative it was 

lacking in its transferability or capacity to include significant depth and diversity of opinion 

among adolescents as it only included young people in a single grade at a single school in 

Greenland. In a recent Canadian study, Pickett et. al. (2015) found that hunger measured by the 

HBSC item was associated with family-related factors as well as a number of adverse health 

outcomes in adolescents (6).   

We had the opportunity to build our understanding about youths’ interpretation of the 

HBSC item as well as gather their ideas about hunger in a Canadian context as a component of a 

larger qualitative study conducted by the Childhealth 2.0 research team.  In this context, we also 

wished to determine whether or not for Canadian adolescents the hunger item captured four 

components of food insecurity as highlighted in the FAO definition (quality, quantity, consistent 

access or preference) (23). We felt that if the item did capture some or all of these aspects, it may 

help us interpret results from it and potentially inform our thinking about cross-study 

comparisons where measures have varied significantly across studies.  
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3.3 Methods 

This study is a component of a Queen’s University, CIHR funded, research program 

called Child Health 2.0 (http://www.childhealth2.com). The program focuses on the health of 

young people and the development of evidence to inform family-based health promotion 

interventions. Within the context of a larger study, which aimed to investigate adolescents’ 

perceptions of health, we had the opportunity to explore the HBSC hunger item.  

For this component of the study, an exploratory qualitative approach (30) was chosen as 

there is limited literature on adolescents’ current perspective on hunger and food security and this 

method allows for investigation of under-researched aspects of the construct (30). Ethics approval 

was obtained from the Queen’s University Health Research Ethics Board (approval number 

EPID-447-13, Romeo #6011166).  

Participant recruitment 

Seven focus groups were conducted in different parts of Ontario as part of the larger 

study (Table 3.1). Each focus group consisted of four to eight participants (44 participants in 

total). The target population was the same as that of the HBSC survey itself, that is, Canadian 

children between 11 – 15 years. Participants were identified using maximum variation and 

purposeful sampling by sex, age, urban/rural status and time spent living in Canada. Potential 

subjects were recruited using key informants and known contacts in the community. Young 

people were also identified using snowball or chain sampling (31). Maximum variation was 

achieved by using largely homogeneous samples within each focus group, but heterogeneity 

across the groups. 
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Table 3.1: Location and details of the focus groups. 

Focus Groups 

(FG) 

Focus group location Number of 

participants 

Note 

FG 1 Kingston 

 (Eastern Ontario) 

6 All girls, older average age 

 FG 2 Wiarton 

(Western Ontario) 

7 All boys, younger average age 

FG 3 Trenton 

(Southern Ontario) 

6 Boys and girls, mixed ages 

FG 4 Capreol 

(Northern Ontario) 

4 Boys and girls, rural residents 

FG 5 Kingston 

(Eastern Ontario) 

6 Boys and girls, mixed ages  

FG 6 Toronto 

(Southern Ontario) 

7 All girls, urban residents  

FG 7 Toronto  

(Southern Ontario) 

8 Boys and girls, newcomers to Canada 

 

Data collection 

The main purpose of the larger study was to explore adolescent perceptions of health.  

Within this larger context, we had the opportunity to explore the HBSC hunger item at the 

beginning of each focus group.  Upon arrival, participants completed the process of informed 

consent and then were asked to respond to the HBSC question on hunger.  Their responses were 

anonymous.  Focus group participants were then guided in a short, focussed discussion about 

their interpretation and understanding of this question as well as about their own understanding, 

and/or experience, of hunger. Focus group questions were modified slightly in an iterative 

process as the groups progressed to improve their clarity. Some of the prompts and questions used 

during the interview were: 

i. What did you think this question was asking? 

ii. What were you thinking about in order to answer the question for yourself? 
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iii. Was it easy to understand what the question was asking?  

iv. Did you consider all aspects of the item, for example, when the questions said “…hungry 

because there is not enough food at home”, did you think about the “not enough food at 

home” part? 

Analysis 

Audio recordings of the entire focus group discussions were transcribed by a professional 

transcriber. All of these transcripts were then uploaded into Dedoose version 5.0.11 

(SocioCultural Research Consultants, Los Angeles, CA, 2014). This qualitative analysis software 

was used to support file organization and the coding process. To begin, each transcript was read 

in turn and the initial hunger discussion sections were abstracted and used as the primary content 

for coding and analysis for this specific study. When comments about hunger emerged at a later 

point in the focus group, these comments were also abstracted and used as data. 

Coding of these abstracted sections occurred in three stages. First, the sections were 

coded line-by-line, using first order, parent codes or tags reflecting the four broad components of 

food insecurity: 1) quantity of food; 2) quality of food (safe and nutritious); 3) consist access to 

food; or 4) ability to meet one’s food preferences. Material outside these four categories was 

tagged using a fifth “other” category. In conjunction to the qualitative analysis, a code cloud 

exclusively based on the reoccurrence of the four components of food insecurity was constructed 

in Dedoose. 

In the second stage, all quotations under each of the five parent codes were collated into 

five single documents. First order codes that were similar and conformed to a larger idea were 

collapsed to form second order themes. At this time, depth of discussion, immediacy of response 

without probing, richness of interaction and reoccurrence across groups was also noted for the 

second order themes. In the final step, second order themes were examined for common patterns 

and collapsed further to form four higher order, overarching concepts.  
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First and second order coding was undertaken by two researchers for three transcripts to 

provide an opportunity for triangulation of researchers’ perspectives and enhancement of the 

study rigor. Member-checking with a small group of similar-aged young people was conducted to 

confirm interpretation of the content validity analysis. 

3.4 Findings 

Demographics of the participants 

Demographic factors of the focus group participants are presented in Table 3.2, 

highlighting the diversity of the students included in the study, the homogeneity within many 

focus groups and the heterogeneity across groups with respect to age, sex, urban/rural location 

and time spent living in Canada. In the following section we discuss our findings related to the 

emergent concepts of the study and content validity of the hunger item.  

  

Table 3.2: Characteristics of the focus group participants. 

Total participants 44 

Sex 

  Boys 16 

  Girls 28 

Age (years) 

  10 – 11  3 

  12 – 13 22 

  14 – 15  18 

  16 – 17  1 

Size of community 

  Large urban centre 14 

  Medium size town 19 

  Rural locations 11 

Frequency of experiencing hunger because of lack of food at home 

  Always 0 

  Often  1 

  Sometimes  6 

  Never 37 
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Adolescent perspectives on hunger and the overarching concepts   

During focus group interviews most participants stated that they clearly understood the 

HBSC hunger question. Adolescents were asked what they thought about when answering, how 

easy it was to answer and whether they considered all aspects of the question. Second order 

themes reflective of their understanding of the hunger question include: family’s ability to afford 

food; quantity of food; consistent access to food; adolescents’ level of autonomy in making 

decisions related to meal practices; food preference; parents’ control over access to food; effect of 

hunger on adolescents’ mental and emotional health; differences in parenting styles associated 

with eating; physical manifestations of hunger; influence of their morning routine on hunger; 

quality of food; their body image perceptions; and reluctance of admission about hunger. 

Overall, four higher order concepts emerged namely, hunger related to family affluence, 

societal influence on adolescents’ perception of food and food practices, parental influence on 

food availability and meal practices, and the effect of hunger on adolescents’ wellbeing. These 

concepts along with the associated second order themes are presented in Figure 3.1 and discussed 

in the following section. The second order themes are listed with larger size text indicating more 

depth of discussion and reoccurrence of the theme. 
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Figure 3.1: Adolescents’ perspectives on hunger when interpreting the HBSC hunger item 

on going to school or bed hungry because there is not enough food at home. Second order 

themes are listed using text size to represent relative importance. 

 

Hunger related to family affluence 

Family’s ability to afford food 

The ability of the family to afford food was consistently brought up during every group 

discussion as a crucial underlying theme and also being related to quality, quantity and consistent 

access to food. Participants across all groups immediately considered family’s affluence as an 

important determinant of hunger when answering the HBSC survey item. Some young people 

directly linked “poverty” to hunger, while others used indirect terms such as, “lower living 

standards”, “low income family” and most commonly, unable to “afford food” to emphasize the 

role of affluence in domestic hunger.  

(When answering I thought) maybe someone who did not have enough money for food. 

(FG 6) 
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Maybe it is because they are below the poverty level… That is what I was trying to say. 

She (hungry child) is not in a place where they have enough food. (FG 5) 

During discussion, quantity, quality and consistent access to food were repeatedly associated with 

affluence. Participants linked “enough money” (affluence) to quantity “good amount” (quantity) 

and consistent access to food “everyday” (consistency). 

(I thought of) not having enough money to have food in your fridge for your whole 

family to eat a good amount every day. (FG 6) 

Quantity of food 

Quantity of food was the second most common topic brought up during focus group 

discussions. Participants frequently referred to sufficiency of food during discussions. All groups 

strongly and consistently associated “enough food” with the amount of food available to them.  

I was thinking if there was enough food in our house for everybody. (FG 4)  

(The question was referring to) seeing if there is enough (food) in the house. (FG 2) 

I was thinking of the not enough food (rather) than not eating when I could eat. (FG 1) 

I thought that when you are hungry is there food that you can eat or not really? (FG 1) 

Some participants linked hunger to missing meals in general. 

Also there could be not enough food at home for them (children) to have a lunch, or 

enough food for lunch or dinner or anything. (FG 5)   
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Consistent access to food 

Consistency in access to food was not the first concept mentioned in most focus groups 

but was a theme that was raised recurrently by all groups. In some groups it appeared that 

participants assumed they would automatically have consistent access if they had enough food at 

home. In other words, most participants overlapped the concept of consistency with quantity of 

food. They used words such as, they “always” have food, or that, they “never” have food shortage 

to emphasize consistency in their access to food and “enough food” to explain food availability, 

indicating the overlap of consistency in access with food quantity.  

(I thought) that there’s always enough food in the house, so I never go to bed hungry. 

(FG 4) 

Participants also stated that they may not always have consistent access to food despite the 

presence of school nutrition programs because they may be hungry outside school hours. A 

participant remarked that while food preference among adolescents does play a role, not all 

students have consistent access to adequate food at home. 

Sometimes for a joke we are like, there’s never any food in the fridge… at the same time, 

it is serious… because we can’t always find something to eat. (FG 3) 

Similar to the quantity of food, adolescents associated affluence, specifically affordability of 

food, with consistent access. 

 I know teenagers are hungrier than every other age (group). And at school people are 

always hungry and mooch off people and stuff and they never have money so they can’t 

get food all the time. (FG 3) 
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Quality of food 

Although majority of participants did not report thinking about the quality of food when they first 

read the HBSC hunger item, upon deliberate prompting, some drew our attention to the 

importance of safe and nutritious food. They used words such as, “fruits, milk, cheese and 

sandwich”, to describe healthy food and, “junk food, chocolate, cookies, chips and pop”, to 

describe unhealthy food types. When discussing this aspect, they argued that affluence is strongly 

associated with individual’s choice of buying healthy food and provided examples. 

I guess they (hungry children) get a lot of cheaper food. (FG 1) 

I think that it is easier for someone with money to buy healthy food… Healthy food, like 

fruit, is more expensive to buy than cookies or candy. (FG 1)  

Societal influence on adolescents’ perception of food and food practices 

Adolescents’ level of autonomy in meal practices 

During discussions, students often emphasized the importance of making their own 

decision about whether and when they choose to eat. This theme closely resonated with other 

themes such as those associated with parents’ control or influence, which will be discussed later, 

but was different in the sense that some argued that they could choose not to eat even when they 

had access to food. Comments across the groups suggested that participants had an expectation 

that their autonomy in choosing not to eat would be respected.  

I never go to bed hungry and if I do, it is my choice. (FG 4) 

I think more as that I don’t want to eat (than) there is no food. (FG 1) 

(Someone may be hungry because) they did not feel like eating. (FG 7) 
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It depends (whether, or not, I go to bed hungry)… If I don’t want to eat then I don’t eat 

and I go to bed hungry. (FG 7)  

 I thought about if it was breakfast or dinner. If I ate breakfast I would not go to school 

hungry and if I ate dinner I would go to bed not hungry. (FG 1) 

Food preference 

Participants across all groups voiced the importance of preference of food in their 

interpretation of the hunger item. Youth in multiple groups described their food preference as an 

internal factor influenced by their own food choices and not related to affordability. They 

commented on why they sometimes chose not to eat because the food available was not to their 

liking. One of them commented that despite the nutritious value in a particular type of food, 

children might find it “monotonous” if they are having it frequently. 

(Some children remain hungry because) they would open the fridge and there is nothing 

they want to eat. Not necessarily that there is not enough but that, they just did not like 

the food that was in there. (FG 1)  

(Some choose to be hungry because) they probably eat the same thing every day. (FG 7) 

Further discussions revealed that adolescents’ food preference depended on the 

availability of healthy food options, their personal favourites and their understanding of the 

source of that food. For example, one participant argued that some might opt for vegetarian 

options because of their knowledge of animal cruelty employed to obtain the meat.  

I guess some people starve knowing what is the food that they are eating, and that what is 

done to the animals for the food. (FG 7) 
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Influence of adolescents’ morning routine  

The busy pace of student life in the morning was brought up by a few groups and was 

linked to hunger. Youth explained that adolescents often have to “balance” time for breakfast 

with multiple competing tasks related to health and social life, or rushing to school if they live far 

away. As a result, they often feel rushed and cannot always find time to access all the food they 

want.  

If you try to balance getting enough sleep and having a social life and getting enough 

education… you might not have time for breakfast in the morning so you just wake up 

and shower and go to school and you don’t have time to eat. (FG 3) 

For me, when I am at my dad’s, I wake up at six and then I get to school at around nine. 

And so, I have to go for that whole time until first nutrition break with no food. (FG 5) 

Perception of body image 

Although not a strong theme, a small number of participants thought about perception of 

body image when discussing the hunger item or when reflecting on their experiences and 

perceptions of hunger. They explained that adolescents’ eating practices may be shaped by their 

concept of, or the desire to attain, a certain body type. One participant remarked that although 

body image was not important to him, it was important to his peers. Perhaps certain adolescents 

were hungry because they were choosing to diet. 

 Maybe people don’t want to eat because they don’t want to get fat. (FG 2) 

They feel like, ‘if I eat this maybe I will get a big stomach’. Or… basically self-image. 

(FG 7) 
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Reluctance of admission about hunger 

A present, but less discussed, theme was adolescent’s reluctance to admit being hungry. A few 

participants considered unwillingness of children or their parents to reveal their experience 

of hunger to ensure they continue to have social acceptance or to avoid stigma or potential 

discrimination. 

They don’t want people to know that they go to school hungry. They don’t want people 

to know that they are poor so they say that they eat enough. (FG 2) 

(Hungry children may be) scared to answer because they might get in trouble. Parents 

don’t want people to know that they don’t eat a lot. (FG 2) 

Parental influence on food availability and meal practices 

Parents’ control over access to food 

The control parents or other care givers have on food accessibility for adolescents was 

raised in multiple focus groups. While providing a hypothetical account of a child experiencing 

hunger, adolescents highlighted their lack of control on their circumstances, specifically, on their 

hunger and their ability to access food. Participants across the groups agreed that when children 

frequently experience hunger, it is usually outside of their control and they have very little power 

to influence their situation.  

I feel like it is the parent’s choice (to provide food); or maybe, they can’t get food for 

whatever reason and it is out of the kid’s control. And so they feel insecure and can’t 

control it. (FG 1) 

It is not really up to the kid…it is out of the kids control… They can’t do as much I 

guess. (FG1)  

When I think (about) going to school hungry… I feel like it is the parent’s choice. (FG 1) 
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Influence of parenting style on meal practices 

Participants described two different scenarios which suggested that differences in 

parenting styles can be associated with the risk of child hunger. Parents’ control over family meal 

practices were deemed important because families who enforce eating meals together are less 

likely to have their children experience hunger. This theme was closely related to adolescents’ 

level of autonomy. In a common situation, parents took charge and made sure that the child had 

access to food and ate his or her meals. A number of participants spoke of this scenario when they 

were referring to their own experience and the lack of flexibility or autonomy that they felt they 

had in choosing to eat breakfast or dinner.  

(When answering the question) I thought of my parents. They make me eat before I go to 

school and they won’t let me leave until I finish my dinner. (FG 1) 

A less commonly described scenario was when a young person could not access food at home or 

at school because there was some disagreement or lack of support. 

(You could be hungry) if your family is not being nice to you. (FG 2) 

I felt sorry for those who (skip meals) not for choice but for force. So you don’t have a 

choice. (FG 7) 

Effect of hunger on adolescents’ wellbeing 

Effect of hunger on adolescents’ mental and emotional health  

Focus group participants thought about mental and emotional health when they were answering 

the HBSC item. Across the groups participants mentioned that the experience of hunger was 

related to adverse mental and emotional health outcomes such as, depression and sadness. 

(A hungry) person looks kind of sad and depressed… And when we were talking about 

this earlier I thought it must be hard... to stay happy and stay positive. (FG 1) 
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They (hungry children) try to stay happy but it is also a scary thing too. (FG 1) 

(Not having food) must be a stressful thing too which affects their health. And also just 

depression and stuff as well. (FG 1) 

It might be depressing. If you go to school hungry there could be other problems other 

than just not enough food. (FG 4) 

(A hungry child would) look depressed because she is hungry and she doesn’t want to go 

to school because she is hungry. (FG 5)  

Physical manifestations of hunger 

All focus group participants thought about physical manifestations of hunger on children and 

provided examples. They linked child hunger to a number of health and nutrition related 

outcomes and described hypothetical experiences of peers who may be experiencing hunger such 

as, having hunger pangs, not being able to sleep well and performing poorly in school. 

(Hungry children) are tired because of running on an empty tank. They would not sleep 

that good at night. They would have hunger pains and not feel that great. They might 

have stomach aches. They might stay up all night wishing they had food in the stomach. 

They might not feel so good in class and be hungry in class…They might not be able to 

concentrate (at school).” (FG 5)  

 (A hungry child would be) skinny, almost to the bone… paler. (FG 2)  

Relative Reoccurrence of Mention of Four Aspects of Food Insecurity 

As part of the content validity assessment, occurrence of mention of the four aspects of 

food insecurity we were examining in our study was also noted across all transcripts. A code 

cloud was created in Dedoose (Figure 3.2). Larger text size represents codes that were mentioned 
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more often. Of the four components of food insecurity, quantity of food occurred most often with 

quality of food occurring very few times. These patterns were similar to those found in the 

findings of the full qualitative assessment for these codes. 

 

 

Figure 3.2: Occurrence of codes for the four components of food insecurity, with larger text 

representing codes with greater occurrence. Generated using word cloud in Dedoose 

(SocioCultural Research Consultants, Los Angeles, CA, 2014). 

 

3.5 Discussion 

This qualitative study revealed that when Canadian adolescents completed the HBSC 

hunger item and were engaged in a conversation about their perception and experiences of 

hunger, they considered a number of topics. The higher order concepts that emerged included: 

hunger related to family affluence, societal influence on adolescents’ perception of food and food 

practices, parental influence on food availability and meal practices, and the effect of hunger on 

adolescents’ wellbeing. The content validity analysis established that to our participants, the 

HBSC item represented quite obviously quantity and consistent access to food, food preference 

was also discussed, but much less so the quality of food. Students did not always consider the 

second part of the question “because there was not enough food at home”. However, because 

quantity of food (there being enough food) featured prominently in discussions, it is felt this was 
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a minority of participants. A cautious approach should be taken when using the HBSC hunger 

item as a measure of the four components of the FAO definition of food security (23) that we 

were interested in for this study.  

Level of affluence was a significant and important concept on its own and it also 

underpinned the concepts of quantity, quality and consistent access to food. This is congruent 

with existing literature where poverty is consistently associated with hunger and household food 

insecurity in Canada and worldwide (14, 32-35). The HBSC hunger item was originally created 

as a measure of very low affluence (16) and our findings reconfirm that participants were 

considering and associating affluence with the hunger item. Additionally however, findings from 

ours and the Greenlandic study (17) suggested that although affluence was very important, 

adolescents were also considering factors other than affluence when answering the HBSC hunger 

item. For example, adolescents in the focus groups were considering societal factors such as the 

influence of the morning rush, body image, stigma or adolescents’ food preference. These aspects 

are associated with social and cultural norms of a particular context. Previous studies have not 

largely emphasized these types of factors with relation to the HBSC hunger item. The 

Greenlandic content validity assessment found that adolescents did consider morning rush when 

they were asked to discuss the HBSC hunger item (17) which is congruent with our results. Our 

findings regarding the societal and familial aspects are also congruent with other qualitative 

studies in the US (19, 20) that investigated determinants of food choices in children and 

adolescents.  

Parental influence on food availability and meal practices was another overarching 

concept that emerged. This was a reflection of themes around parenting style and parental control 

over meal practices. Previous HBSC studies on the hunger item in Ireland, Greenland and most 

recently in Canada, have reported a connection between this item and family management (2, 6, 

17, 18) and have used it to measure family functioning (17, 36). Our findings indicate that the 
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hunger item does appear to have important associations with parenting style and parental 

influence. While these can dictate some aspects of family functioning (37) they are not likely 

comprehensive features of this concept.  

Participants considered the adverse effects of hunger on physical, mental and emotional 

health. Our participants’ descriptions of the physical and emotional awareness of hunger were 

evident in comments about hunger pangs, tiredness and sadness and these were similar to the 

work of Fram et. al. (2011) with American adolescents (27). The Greenlandic study of this item 

also found that children reported feeling unwell due to hunger although physical or emotional 

manifestations were not explicitly discussed (17). 

Overall this qualitative study of a hunger survey item and of the perceptions and 

experience of hunger of Canadian adolescents contributes in a number of ways. First, we 

emphasize that the HBSC hunger item is likely a good measure of affluence given that students 

did strongly consider affluence when completing the item and in their discussions of hunger 

overall. It was obvious that many young people in our study equated asking whether someone 

was hungry with asking whether that person was poor. Affluence was not the only concept 

reflected, but it was an overwhelming overarching concept in comparison to others. In addition, 

we have determined that the hunger item is generally also helpful to gain an understanding of 

aspects of food insecurity, although all of the four components that we assessed were not equally 

represented. Caution must be taken if it is to be used as a measure of all components of food 

insecurity derived from the FAO definition (23), particularly with respect to food quality and 

even food preference. Our findings indicate that the hunger item is a powerful tool that measures 

multiple constructs very well specifically, hunger and affluence. The use of the HBSC item is 

inherently limited as a proxy measure of food insecurity. This is because food insecurity 

incorporates physical, social and economic aspects and is generally measured in the household 

context in Canada and with multiple items. Consideration must be given to the fact that the HBSC 
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hunger item is a single question that cannot measure all aspects of food insecurity and nor was 

this its intended purpose.  

This study does give us some insight into the perceptions of hunger among a group of 

Ontario adolescents. Although it does not represent the thoughts or ideas of all Canadian 

adolescents, or of youth from particular sub-groups, it does lead us to consider further research 

questions and to reflect on how the understandings gained could help inform future intervention 

efforts for hunger alleviation among Canadian young people. 

Strengths 

This study examines an important child public health topic from the direct perspective of 

the adolescent population. These findings are particularly informing because they are obtained 

directly from young people and include pertinent insights about adolescents’ experience and 

opinions which could be absent in studies that utilize parents as proxy (27, 28, 38). Multiple 

approaches were employed to achieve methodological rigor in this study. All focus group 

interviews were conducted by trained qualitative researchers, a professional transcriber prepared 

all the transcripts and memoing was used during coding to check credibility of the emergent 

themes. Our research team purposely spent time connecting with the focus group participants 

before each interview to build rapport which is important for productive group discussions (39) 

and member-checking for the content validity assessment was undertaken following analysis. 

Multi-methods triangulation was used to increase internal validity of the study including 

triangulation by data source or method (focus group discussion, quantitative survey item, research 

notes), and triangulation by researcher (two members undertook co-coding three transcripts 

during the initial stages of analysis) (40).  

Limitations 

Although a diverse sample was purposely selected there was geographical limitation to 

this study because all focus group participants resided in Ontario. Consequently, the study would 
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have failed to include additional determinants of hunger among sub-populations of adolescents 

from different parts of Canada. Secondly, adolescents’ experience of hunger or socioeconomic 

status were not variables considered for maximum variation sampling. We did purposefully 

partner with a Boys and Girls Club and an inner-city youth organization to recruit participants 

with varied backgrounds, however a very small number of participants actually experiencing 

hunger were included in the focus groups. None of the participants reported always being hungry. 

As a result, participants were reflecting on the experience of persistent hunger largely from the 

“outside” and thus may not represent all aspects of the experience. A follow-up study could 

purposefully look to identify persistently hungry youth and learn more about their lived 

experience. Lastly, some of the comments may have been made because of the consensus 

tendency of focus groups in the presence of participants with strong personalities and opinions 

(41, 42). In order to minimize bias, experienced facilitators conducted the interviews and actively 

worked to ensure an environment of equity and respect to minimize this effect.  

Future Directions and Recommendations  

Adolescents in our study offered insights into their perceptions and experiences of 

hunger. Some of the themes point towards potential risk factors for hunger among Canadian 

young people. The influence of features within parental and family contexts on adolescent hunger 

is important to understand while at the same time recognizing that adolescence is a time when 

many young people become more autonomous as they get older. The development of autonomy 

in different social contexts over the teenage years, and its association with hunger, would be an 

interesting area to continue to study. We also believe a study of the lived experience specifically 

of hungry adolescents or of teens in specific cultural sub-groups could also be a good next step, 

particularly if it also involved knowledge translation and advocacy for policy and program 

development or change for more at risk youth. 
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Content validity analysis confirmed that the HBSC hunger item does not equally 

represent the four components of food insecurity as defined by FAO (23) and particularly 

underrepresents food quality. If the item was ever to be used to measure food insecurity, or be 

compared with such studies, modifications to the question or addition of new items to capture 

these aspects would have to be considered. 

Conclusion 

This study provided insights into the perceptions of Canadian adolescents on going to 

school or bed hungry because there is not enough food at home. This item was broadly related to 

family affluence, societal and parental influences on food and food practices, and to the adverse 

manifestations of hunger on individual health and wellbeing. Qualitative content validity 

assessment determined that to adolescents the HBSC hunger item represented quantity, consistent 

access and food preference but quality of food remained underrepresented. 
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Chapter 4 

Cross-sectional study of the association between Canadian adolescents’ 

report of hunger and social support from teachers and parents 

 

 

Manuscript Two 

  

 

 

 

 

  



 

67 

 

4.1 Abstract 

Introduction: Hunger among young people in Canada is an important public health and societal 

concern. Young people who are often or always hungry may lack requisite nutrition for normal 

growth and development and may also be affected mentally, emotionally and socially. Social 

support has an important role in hunger alleviation. We explored the relationship between social 

support from parents and teachers and adolescents reports of going to school or bed hungry 

because there was not enough food at home.  

Methods: The data source was the Canadian 2009/2010 Health Behaviour in School-aged 

Children (HBSC) study.  Analyses were cross-sectional, and related parent and teacher social 

support variables to a measure of hunger due to not having enough food at home.  

Results: Hunger was experienced ‘often’ or ‘always’ by 3.8% (985/25,912) of the full study 

sample (3.6% (683/18,889) of the sample answering all requisite questions for modeling). 

Adolescents who reported low parental and teacher support were 2.26 (CI 1.81 – 2.82) and 1.41 

(CI 1.13 – 1.75) times more likely, respectively, to experience hunger than young people not 

reporting such support. 

Conclusion: Parent and teacher support are strongly and significantly associated with Canadian’s 

adolescents’ reports of hunger. Study findings provide evidence for the continued support of 

family-based and school-based health promotion and food assistance programs that focus on 

fostering healthy social supports.  
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4.2 Introduction 

Child hunger is a public health problem even in high-income countries. In 2012, the 

Canadian Community Health Survey (CCHS) reported that 1.15 million Canadian children and 

adolescents experienced some level of food insecurity in that year and of them, 862,500 

experienced moderate or severe food insecurity which includes compromised quality or quantity 

of diet, disruption in eating or hunger (1). 

Consistent access to sufficient and nutritional food is a key determinant of healthy child 

development (2, 3) and is known to reduce immediate and long-term health risks (4-6). During 

adolescence, adequate nutrition is fundamental to the physiological needs of the growing child 

(7). Child hunger is the primary cause of malnutrition (8) and poor diet (5). It has also been linked 

to overweight (9) and obesity (10). Hunger may also have detrimental impacts on children’s 

emotional wellbeing (3), quality of life (11), and normal behavioural development (12).  

Although the negative outcomes of child hunger are well documented, some of its more 

“upstream” determinants have not been fully explored. Children are vulnerable to hunger due to 

the effects of poverty (1, 13) and their limited ability to access food independently. They may 

also be hungry because of living in a vulnerable family environment (14). However, this 

vulnerability as a risk factor for hunger in older children has received less attention (13). Some 

international and Canadian studies on adolescent health have established that hunger transcends 

poverty and persists in all levels of society. They have argued that children’s experience of 

hunger may be influenced by larger social determinants that manifest at the household level (3, 

5).  

Social support is a multifaceted concept. It has been defined in a World Health 

Organization (WHO) review as the “range of interpersonal relationships or connections that have 

an impact on the individuals’ functioning, and generally include support provided by individuals 

and by social institutions” (15). Social support from caregivers and other adults can influence 



 

69 

 

adolescents’ coping abilities with daily stressors and major life events (16, 17). Both parents and 

teachers form integral parts of adolescents’ social networks (18); and indeed social supports from 

home, school, neighbourhoods and peer groups are important determinants of health among 

disadvantaged subgroups of Canadian adolescents (19). In a recent Canadian study Pickett et. al. 

(2015) investigated some aspects of parental support such as adult communication patterns and 

family meal practices, and their association with child hunger (3). Smaller social support related 

studies do exist in Canada (20) and US (21), however, the epidemiologic relationship between 

adolescents’ experience of hunger and support, specifically from parents and teachers, have not 

been fully explored in Canada. 

Parents are the primary source of support for young people experiencing hunger due to 

not having sufficient food at home (21, 22). Parents can provide food aid, other types of 

instrumental aid and emotional support (21). They play an obvious and crucial role in the health 

and nutrition of children (23). Teachers are also a strong source of social support (24) and a 

primary source of guidance for students (18, 24). Young people spend a substantial part of their 

day at school. Hence, teachers can gain knowledge about a student’s experiences with hunger 

through their interactions and through observations of their behaviours. The potential role of 

teachers as enablers to alleviate hunger in young people has been long proposed (13) and 

advocated globally by UNESCO (25).  

We had the opportunity to further study potential associations between reports of hunger 

among Canadian young people and their social support from i) parents and ii) teachers. We did 

this in order to gain insights into the relationship and potential mechanism between such adult 

influences and reports of going to school or bed hungry because there is not enough food at home. 
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Methods 

Data Source and Study Population  

Data from cycle six (2009/2010) of the Canadian Health Behaviour in School-Aged 

Children (HBSC) were used (26). The international HBSC study is conducted in collaboration 

with the World Health Organization every four years in 43 different countries and regions 

following an international protocol (27). In Canada, the self-reported questionnaire of the survey 

is completed by students in grades six to 10, typically aged 11-15 years. The Canadian HBSC 

team uses a systematic, two-stage cluster probability sampling design where schools (designated 

by school identification number) form the basic cluster (26). In cycle six, a total of 26,078 

students from 436 schools across Canada participated (26). Data were weighted to ensure 

representativeness nationally. From the total estimated sample, response rates were 11/13 (84.6%) 

at the provincial/ territorial level, 57.0% at school level and 77.0% at the student level (26). 

Ethics approval for the survey itself was obtained from the Queen’s University General Research 

Ethics Board and from the Health Sciences Research Ethics Board at Queen’s University for this 

analysis. 

Measures 

Hunger 

Hunger was measured via the following item: “Some young people go to school or bed 

hungry because there is not enough food at home. How often does this happen to you?” with 

response options “Always”, “Often”, “Sometimes” or “Never”. Children responding “always” or 

“often” were classified as “hungry” (3). This item was piloted historically in six countries 

(Canada, Macedonia, Norway, Poland, Scotland and Wales) and tested for reliability before its 

inclusion in the HBSC study in 2001/2002 (5, 28). It has been used as an indicator of hunger, 

food shortage, food insecurity and extreme poverty (3, 5, 28, 29) and is associated with several 

negative adolescent health outcomes (3, 5, 29).  
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Social supports  

Parent support scale. This scale is based on various constructs of parent-child 

relationships and measures students’ connectedness to home life. There are 18 sub-components of 

this item including, adolescents’ perception of ease of communication with parents, parental trust 

and understanding, parental expectations, feelings of neglect, loneliness or helplessness, and 

satisfaction with home life. Students responded to each sub-components on a five-point Likert 

scale ranging from strongly agree (1) to strongly disagree (5), with a Cronbach’s α (0.88) 

indicating good internal consistency.  In subsequent analyses, the scale was considered in three 

forms: i) dichotomous (having support was defined as children who either “strongly agreed” or 

“agreed” to having supportive parents; no support consisted of the scores from the other three 

response options), ii) multi-categorical (five sub-groups with cut-offs anchored at average scores 

consistent with 5 levels ranging from “strongly agree” to “strongly disagree”), and iii) in 

continuous form after summing responses from each of the 18 items. 

Teacher support scale. This scale is based on adolescents’ relationships with their 

teachers and comprises of 21 items. Examples include students’ ease of communication with 

teachers, their perception of teachers’ responsiveness, guidance, interest in them as a person, 

encouragement for academic improvement, perceived trust and understanding of teachers and 

student’s feeling of belonging to school. Each item had five response options ranging from 

“strongly agree” (1) to “strongly disagree” (5). There was excellent agreement between the items 

(Cronbach’s α=0.94). The final score was also treated as dichotomous, multi-categorical and 

continuous, analytically. 

Potential Confounders  

A list of potential confounders was chosen a priori based on existing literature and 

epidemiologic criteria for confounding (30). Items included standard demographic factors such as 

age, sex, grade and ethnicity (28), along with individual- and area-level measures of affluence 
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(31, 32), regular breakfast practices (≥6 days a week) (33), dieting plans (34), and food 

consumption outside of regular meals (35).  

Age. Participants were categorized into three age groups ≤11 to 12, 13 to 14, and 15 to 

≥16 years.  

Grade. The HBSC administers two separate surveys to elementary school students in 

grade 6 to 8 and to high school students in grades 9 and 10. 

Sex. Adolescents were asked “are you male or female?” 

Ethnicity, measured in several categories (White; East Asian; South and Southeast Asian; 

Aboriginal; or Other comprising of Black, Latin American, Filipino, West Asian, Arab, 

unspecified) was considered as a confounder as it is known to influence parenting, teaching (36, 

37), and family food practices (38).  

Individual level socio-economic status (affluence). This was obtained from students’ 

perceptions of relative family wealth, measured in a single item with five response options 

ranging from “very well off “ to “not at well off”. The item was further categorized into three 

groups for subsequent analyses. Past validation efforts have shown this single item to reliably 

measure multiple dimensions of socioeconomic status (28).  

Area level average family income (affluence). Census data describing average family 

income (obtained from Statistics Canada) (39) within a 5km range of each school (40) were used 

to create an ecological measure of area level affluence. This variable was divided into tertiles 

with cut-offs of $66,338, $80,360 and $341,669 corresponding to low, medium and high 

affluence subgroups. 

Regular breakfast practices. Students who ate breakfast at least six days per week were 

defined as regular breakfast eaters (41). Not having breakfast is a determinant of hunger, and 

adult encouragement of breakfast eating habits positively influences children’s breakfast 
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consumption patterns (42, 43). This item underwent reliability tests (weekdays kappa (κ) = 0.71, 

weekends κ= 0.60) before its inclusion in the survey. 

Dieting. The HBSC item on students’ dieting status at the time of the survey was 

dichotomized (Yes vs. No). Dieting can lead to hunger in children and has been shown to be 

independently associated with social interaction with parents and with teachers (44, 45). This 

item also underwent reliability testing (κ= 0.77, 88% agreement) prior to its inclusion in the 

HBSC survey (28). 

Food consumption frequency. The HBSC includes a food consumption item that 

measures the frequency of healthy (e.g., fruits, vegetables, juice) and unhealthy food (e.g., chips, 

soda, sweets, candy) consumption every day per week (28).  Each item was measured using seven 

response options from “never” to “every day, more than once”. Scores from the responses to the 

consumption of healthy and unhealthy items were added separately to obtain two composite 

scales of healthy and unhealthy food consumption. Consumption of food outside meals is known 

to be associated with hunger (35), and with social relationships such as those with parents and 

teachers (46, 47). This variable was specifically included as a potential mediator between social 

support and hunger. 

Statistical Analyses 

Descriptive analyses were conducted to explore the prevalence of hunger in the study 

populations. Rao-Scott chi-square tests were applied in the statistical comparison, to account for 

the nested nature of the HBSC data. Standardized population weights were applied to all analyses 

to adjust for sampling variations based on the provincial/territorial proportions of school-aged 

adolescents (26). Overrepresented province/territories received a weight <1 while 

underrepresented ones were given >1, with weights ranging between 0.017 and 3.655 (26). Given 

the large sample size, after excluding all the missing data for all variables in the multivariate 

analysis there was 80% power to detect a 10% change in the proportions with the outcome 
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(alpha=0.05, two-sided; Appendix). Analyses of residuals were performed to investigate patterns 

in missing values and associated potential for bias.  

Associations between social support and reports of going to school or bed hungry 

because there was not enough food at home for adolescents were expressed as relative risks (RRs) 

using modified Poisson regression models with robust variance estimates in SAS software version 

9.3 (SAS Institute Inc., Cary, NC, 2012). Independent associations with hunger were assessed 

using bivariate models (not shown). In all regression analyses three different models of the parent 

and teacher support variables were created by treating them in their dichotomous, multi-

categorical and continuous formats, while controlling for confounders. The models were adjusted 

for clustering (students nested within schools) using the ‘repeated’ statement in PROC 

GENMOD, which is based on the Generalized Estimating Equation (GEE) and the exchangeable 

correlation matrix (48). Age and grade were highly correlated and only the latter item was 

excluded in the adjusted multivariate models to avoid collinearity. Confounders were identified 

via backwards elimination analysis. Based on current literature (49) affluence was considered a 

priori to be an effect modifier; accordingly, two-way interaction assessment and the Breslow-Day 

test were performed.  

To further explain the pathway linking social support and hunger, models were created 

with and without the food consumption frequency variables in the multivariate analysis. Changes 

in relative risk provided some indication if healthy and unhealthy food consumption was a 

potential mediator in this causal pathway.   

4.3 Results 

Study population  

A final weighted sample of 18,889 was available for analysis after accounting for all the 

missing data on key variables (Figure 4.1). Residual analysis indicated that missing values were 

distributed randomly and justified the use of complete case analysis for the multivariate models 
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(50). A weighted sample of 25,912 young people responded to the hunger item; of them, 22,173 

and 22,779 replied to all components of the parent and teacher support scales, respectively. 

Among those who answered the hunger question, 25.2% (6,530/25,912) of the full sample 

reported ever going to school or bed hungry because there was not enough food at home and 

3.8% (985/25,912) of the full sample reported experiencing this kind of hunger “often” or 

“always”. Among those who answered all questions required for later regression modeling, these 

percentages were 3.6% (683/18,889) for “often” or “always”. Description of the study population 

is provided in Table 4.1.  

Regression analysis 

Results of the multivariate (adjusted) analysis of the potential confounders are summarized in 

Table 4.2. No effect modification was detected by individual- or area-level affluence via the 

Breslow-Day test or two-way interaction term assessments. However, both affluence variables 

acted as confounders and hence were controlled for in subsequent analyses.  

Parental support 

Strong and consistent associations between adolescents’ hunger and support from parents 

were observed in adjusted models (Table 4.3). In the dichotomous model, adolescents who 

reported having lower levels of parental support were 2.26 (CI 1.81 – 2.82) times more likely to 

experience hunger than those with adequate support, after adjusting for all other confounders and 

the teachers’ support scale. The association of support with hunger remained consistent and 

strong for all subcategories of parental support in the multi-categorical analysis. Similar 

consistency was observed for the continuous model where with every unit decrease in parental 

support the likelihood of being hungry increased by 1.05 (CI 1.04 – 1.06) among adolescents.  

Teacher support 

The association between hunger and teacher support was present but weaker than that for 

parental support. Students who perceived having less supportive teachers were 1.41 (CI 1.13 – 
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1.75) times more likely to experience hunger than those who reported having adequate support, 

after controlling for parental support and all other risk factors in the dichotomous model. Further 

investigation using a multi-categorical model revealed only those who perceived to have the least 

supportive teachers (strongly disagreed) were more likely to experience hunger when compared 

to those who strongly agreed to have supportive teachers. The continuous model showed that for 

every unit decrease in teachers’ support, adolescents’ were 1.01 (CI 1.00 – 1.02) times more 

likely to be hungry. 

Mediation model  

Investigation of the potential mediating effect of food consumption patterns on the 

relationship between social support and hunger revealed that unhealthy and healthy diets only 

marginally (<4.0%) decreased these associations in parents and teachers in the dichotomous 

models (Table 4.4). Multi-categorical models showed that meal consumption patterns could 

account for hunger most for those adolescents who reported to have the least supportive parents 

or teachers. In further analyses we found no association between consumption of healthy food 

and hunger, indicating that any observed mediation effect is solely attributable to the 

consumption of unhealthy food items (Table 4.5).  

4.4 Discussion 

This epidemiologic study, using data from a nationally representative sample of Canadian 

school-aged children, revealed that about 4% of the adolescent population go to school or bed 

hungry because there is not enough food at home “often” or “always”, and that their hunger was 

strongly, significantly and consistently associated with social support from parents and teachers. 

The strength of these associations could not be completely explained by adolescents’ 

demographic factors, breakfast practices, dieting, or healthy and unhealthy eating patterns. Our 

findings demonstrate the existence of strong and consistent associations between adult social 

support and the occurrence of hunger.  
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There existed relationships between social support from teachers and the alleviation of 

hunger in all age groups, after adjusting for parental influence and other confounders. This is 

congruent with the findings of others that show that most teachers perceive a responsibility 

towards students’ health and nutrition (20, 51). Teachers have the opportunity to identify 

disadvantaged students who may not have strong support at home or who may be struggling to 

access food. They can remedy the situation directly by providing food, or indirectly by supporting 

school nutrition programs or provided information about resources (20). Teachers can also help 

reduce stigma (52) associated with the use of such programs among students (20, 53). In addition, 

they can counsel and advocate for students who experience hunger and provide information and 

resources to ease their access to food. Such practices are already adopted in some Ontario 

schools, especially those that service low-income communities where, for example, teachers take 

the responsibility of contacting community nutrition programs for children who come to school 

without breakfast or lunch (20). Adoption of such practices by more schools and teachers could 

further benefit hungry adolescents and their families. 

With respect to parental support, the importance of such care on outcomes of child 

hunger is illustrated by our study findings. Hunger was strongly associated with all levels of 

perceived parental support after controlling for family affluence and other risk factors. Given the 

persistence of hunger among all socioeconomic classes, such hunger may be influenced by a 

variety of issues other than affluence (5), including family management, parents’ functional 

physical and mental health to provide support to their children (54), and personal or family 

knowledge and beliefs of food (5), all of which can affect adolescents’ experiences with hunger. 

Parents play key roles in addressing these issues at the household level by adopting a number of 

strategies to ensure that their children have access to food. They are the primary caregivers and 

strive to provide food directly to their children even when resources are scare. For example, 

parents in food insecure households compromise their own diet to make sure that their children 
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do not remain hungry (54, 55). Additionally, they provide psychosocial support that young people 

need in order to utilize food for healthy development (56). Some families are in particularly 

vulnerable situations because many factors of adversity (e.g., poverty, illness, family dysfunction) 

can co-exist (14, 54). Young people in these households are vulnerable to hunger. A 

comprehensive approach to reduce poverty and improve food insecurity at the household level 

may be most beneficial to ameliorate child hunger in Canada.  

Past studies have also shown that cumulative social supports from different sources are 

important for adolescents’ health and wellbeing (19). Young people primarily rely on parents for 

emotional support and on teachers for guidance (18). The strong association between social 

support from teachers and hunger in our study implies that teachers may have the opportunity to 

play a more pro-active role in the alleviation of hunger among their students. Specifically, they 

may provide psychosocial support to some extent along with guidance to those adolescents who 

may not receive such support at home.  

Our study indicates that social support from parents and teachers together may contribute 

towards alleviation of child hunger through provision of guidance to food resources and 

emotional support. Schools may offer the infrastructure required to reach out to students in need 

of food. They can endorse nutritional and educational programs for parents and teachers at all 

levels (i.e., local provincial, national). Active involvement of parents and teachers in addressing 

child hunger may optimize the effectiveness of the existing nutrition programs and promote 

overall health in adolescents. 

Strengths of this study include the use of a nationally representative sample. Our analyses 

confirmed the existence of an inverse association between social support from caring adults and 

hunger in the larger Canadian adolescent population. Furthermore, the large sample size provided 

sufficient power to identify vulnerable sub-populations who lack necessary support (for example 
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those who reported to have the least perceived support from parents or teachers) and who 

experience hunger more frequently.    

Limitations include the cross-sectional design of the study that confirms low social 

support from adults and hunger in adolescents co-exist but limits causal assessment since 

temporality cannot be demonstrated. All HBSC data were self-reported and subjected to recall 

error (57). Given the sensitivity surrounding issues of child hunger and social support, there 

remains possibility of underreporting of negative experiences by adolescents due to social 

desirability bias (58) which may lead to misclassification and less accurate estimation of the total 

adolescent population undergoing hunger due to lack of support. Furthermore, if some 

respondents fail to read the hunger question carefully, they may report being hungry for reasons 

other than lack of food at home (29). Consequently, this would lead to an overestimation of 

hunger due to this kind of household food insecurity. Lastly, the association of hunger with 

“other” ethnic category could not be meaningfully interpreted, given the insufficient power to 

separate the smaller ethnic sub-populations under the “other” category.  

4.5 Conclusion   

In Canada, hunger in adolescents is strongly related to their social support from parents 

and teachers. This national study emphasizes the important roles parents and teachers’ play in 

relation to the child hunger issue and highlights the need for a comprehensive approach to 

prevention that considers the resources in a young person’s social networks at home and at 

school. 

 

 

 

 

 



 

80 

 

 

 

Figure 4.1: Flow chart of the available sample of Canadian adolescents in the 2009/2010 

HBSC study. 
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Table 4.1: Demographics of Canadian adolescents by their report of hunger. 

Sub-Group 

 

Sample 

(n) 

Percent (%) of adolescents who “often” or 
“always” reported going to school or bed 

hungry due to lack of food at home 

Yes†  No†  p value* 

Number of adolescents who responded to 

the HBSC hunger item 

25,912 3.8 96.2 - 

Provision of support from parents 
   Yes 

   No 

 

15,260 

6,913 

 

2.2 

6.7 

 

97.8 

93.3 

 

<0.0001 

Provision of support from teachers 

   Yes 

   No 

 

19,781 

2,998 

 

3.3 

6.8 

 

96.7 

93.2 

 

<0.0001 

Sex 
   Girls 

   Boys 

 

13,195 

12,709 

 

3.6 

3.9 

 

96.4 

96.1 

 

0.23 

Age 
   ≤11 to 12 

   13 to 14 

   15 to  16+ 

 

3,898 

9,934 

11,876 

 

4.0 

3.2 

4.1 

 

96.0 

96.8 

95.9 

 

 

0.05 

Grade level 

   6 to 8 

   9 to 10 

 

15,537 

10,375 

 

3.6 

4.0 

 

96.4 

96.0 

 

0.36 

Ethnicity 

   White 

   East Asian  

   South and Southeast Asian  

   Aboriginalᴪ  

   Other (Black, Latin American, Filipino,  

             West Asian, Arab, other) 

 

19,953 

1,000 

960 

1,015 

2,710 

 

3.5 

3.9 

1.8 

- 

5.3 

 

96.5 

96.1 

98.2 

- 

94.7 

 

 

 

<0.0001 

Individual level affluence 
   High affluence  

   Moderate affluence   

   Low affluence 

 

5,712 

16,477 

2,321 

 

2.6 

3.2 

10.2 

 

97.4 

96.8 

89.8 

 

 

<0.0001 

Area level affluence 

   High affluence 

   Moderate affluence   

   Low affluence 

 

7,510 

8,601 

9,479 

 

3.1 

4.2 

3.9 

 

96.9 

95.8 

96.1 

 

0.05 

Breakfast practice 

   Regular (≥ 6 days/ week) 

   Irregular (≤ 5 days/ week)  

 

15,880 

10,032 

 

2.6 

5.5 

 

97.4 

94.5 

 

<0.0001 

Diet plans 

   Not on diet 

   On diet 

 

22,477 

3,239 

 

3.5 

5.9 

 

96.5 

94.1 

 

<0.0001 

†Adolescents who reported going to school or bed hungry “often” or “always” were combined in the ‘Yes’ category; those 

who answered being hungry “sometimes” or “never”  were grouped in the ‘No’ category 

*sample was weighted based on provincial/territorial populations for each grade separately. Rao-Scott chi-square test has been 

used to account for clustering by school 
ᴪ HBSC data from the First Nations, Inuit and Metis students were included in analysis but not reported to be cautious about 

sensitivity and ethical considerations regarding aboriginal health 
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Table 4.2: Associations between adolescents’ report of hunger (“often” or “always”) and 

individual and demographic risk factors. 

Sub-Group Adjusted RR‡‡ (95% CI) 

N= 25,912 adolescents responded to the HBSC hunger item* - 

Sex 

   Girls (ref) 

   Boys 

 

1.00 

1.28(1.06-1.53) 

Age group 

   ≤11 to 12 (ref) 

   13 to 14 

   15 to  16+ 

 

1.00 

0.74(0.53-1.03) 

0.80(0.58-1.10) 

Grade level** 

   6 to 8 (ref) 

   9 to 10 

 

- 

- 

Ethnicity 
   White (ref) 

   East Asian  

   South and Southeast Asian  

   Aboriginalᴪ  

   Other (Black, Latin American, Filipino,  

      West Asian, Arab, other) 

 

1.00 

1.10(0.72-1.66) 

0.59(0.29-1.20) 

- 

1.29(0.96-1.74) 

Individual level affluence 

   High affluence (ref) 

   Moderate affluence   

   Low affluence 

 

1.00 

1.19(0.90-1.58) 

3.06(2.15-4.35) 

Area level affluence 

   High affluence (ref) 

   Moderate affluence   

   Low affluence   

 

1.00 

1.31(0.97-1.76) 

1.16(0.88-1.53) 

Daily breakfast practices 
   Regular (≥ 6 days/ week) (ref) 

   Irregular (≤ 5 days/ week) 

 
1.00 

1.72(1.37-2.17) 

Dieting  
   Not on diet (ref) 

   On diet 

 
1.00 

1.31(1.04-1.66) 
* Sample was weighted based on provincial/territorial populations for each grade separately and adjusted for clustering based 

on Generalized Estimating Equation. Poisson regression with robust error variance was used to calculate adjusted RR 
‡‡ Multivariate model adjusted for all other variables in the list and teacher and parent support  

** Grade was excluded in the adjusted model to avoid collinearity 
ᴪ HBSC data from the First Nations, Inuit and Metis students were included in analysis but not reported to be cautious about 

sensitivity and ethical considerations regarding aboriginal health 
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Table 4.3: Associations between adolescents’ report of hunger (“often” or “always”) and 

social support from parents and teachers using three different models for dichotomized, 

multi-categorical and continuous formats of adult support scales. 

Model Type* Social Support Variable Adjusted RR‡‡ 

Dichotomous model of 

parent support scale  

Provision of support from 

parent 

Yes (ref) 

No 

 

 

1.00 

2.26(1.81-2.82) 

Dichotomous model of 

teacher support scale 

Provision of support from 

teacher 
Yes (ref) 

No 

 

 

1.00 

1.41(1.13-1.75) 

Multi-categorical model of 
parent support scale 

Parents are supportive 
Strongly Agree (ref) 

Agree 

Neutral 

Disagree 

Strongly disagree 

 

1.00 

0.35(0.22-0.57) 

0.67(0.50-0.91) 

1.42(1.09-1.86) 

2.39(1.61-3.54) 

Multi-categorical model of 
teacher support scale 

Teachers are supportive 
Strongly Agree (ref) 

Agree 

Neutral 

Disagree 

Strongly disagree 

 

1.00 

0.86(0.64-1.15) 

1.02(0.79-1.33) 

1.08(0.81-1.44) 

1.93(1.25-2.96) 

Continuous model of 

parent support scale ᴪ  

Provision of per unit support 

from parents 

 

 

1.05(1.04-1.06) 

Continuous model of 

teacher support scale ᴪ 

Provision of per unit support 

from teachers 

 

 

1.01(1.00-1.02) 

* Sample was weighted based on provincial/territorial populations for each grade separately and adjusted for clustering based 

on Generalized Estimating Equation. Poisson regression with robust error variance was used to calculate adjusted RR 
‡‡ Multivariate model adjusted for all other variables in table 4.2 and 4.3 
ᴪContinuous support model measures increase in RR of hunger per unit increase in support 
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Table 4.4: Effect of consumption of unhealthy and healthy food on the associations between 

report of hunger and social support from parents and teachers. 

Model Type* Social Support Variable Adjusted RR†† 

without food 

consumption 

frequency variable 

Adjusted RR†† for 

unhealthy food 

consumptionᴪ 

Adjusted RR†† 

for healthy food 

consumptionᴪ 

Dichotomous 

model of 
parent support 

scale  

Provision of support from parent 

Yes (ref) 

No 

 

1.00 

2.26(1.81-2.82) 

 

1.00 

2.19(1.74-2.76) 

 

1.00 

2.19(1.73-2.77) 

Dichotomous 
model of 

teacher 

support scale 

Provision of support from teacher 
Yes (ref) 

No 

 

1.00 

1.41(1.13-1.75) 

 
1.00 

1.36(1.08-1.71) 

 
1.00 

1.35(1.05-1.73) 

Multi-

categorical 
model of 

parent support 

scale 

Parents are supportive 
Strongly Agree (ref) 

Agree 

Neutral 

Disagree 

Strongly disagree 

 

1.00 

0.35(0.22-0.57) 

0.67(0.50-0.91) 

1.42(1.09-1.86) 

2.39(1.61-3.54) 

 

1.00 

0.35(0.21-0.60) 

0.70(0.51-0.96) 

1.49(1.13-1.98) 

2.56(1.72-3.81) 

 

1.00 

0.41(0.25-0.68) 

0.75(0.54-1.05) 

1.57(1.16-2.13) 

2.71(1.78-4.14) 

Multi-
categorical 

model of 

teacher 
support scale 

Teachers are supportive 
Strongly Agree (ref) 

Agree 

Neutral 

Disagree 

Strongly disagree 

 

1.00 

0.86(0.64-1.15) 

1.02(0.79-1.33) 

1.08(0.81-1.44) 

1.93(1.25-2.96) 

 

1.00 

0.87(0.63-1.20) 

1.01(0.76-1.34) 

1.02(0.72-1.43) 

1.72(1.05-2.82) 

 

1.00 

0.84(0.62-1.13) 

0.98(0.74-1.29) 

1.06(0.77-1.45) 

1.79(1.11-2.90) 

* Sample was weighted based on provincial/territorial populations for each grade separately and adjusted for clustering based 

on Generalized Estimating Equation. Poisson regression with robust error variance was used to calculate adjusted RR 
‡‡ Multivariate model adjusted for all other variables in table 4.2 and 4.3 
ᴪVariables measuring consumption of unhealthy and healthy food per day per week were continuous  
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Table 4.5: Associations between report of hunger and unhealthy and healthy food 

consumption using dichotomous and multi-categorical models of social support. 

Variable*ᴪ Adjusted RR‡‡ for 

dichotomous model 

Adjusted RR‡‡ for 

multi-categorical model 

Unhealthy food** 1.05(1.03-1.07)ᴪ 1.04(1.02-1.06) 

Healthy food** 1.00 (0.98-1.02) 1.00(0.98-1.01) 

* Sample was weighted based on provincial/territorial populations for each grade separately and adjusted for clustering based 

on Generalized Estimating Equation. Poisson regression with robust error variance was used to calculate adjusted RR 
‡‡ Multivariate model adjusted for all other variables in table 4.2 and 4.3 
ᴪVariables are continuous measured as increase in RR of hunger for every unit increase in the consumption of unhealthy and 

healthy food per day per week   
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Chapter 5 

General Discussion 

5.1 Summary of Key Findings  

The objectives of this mixed methods study were: [1] To qualitatively assess the content 

validity of the HBSC hunger item and assess the extent to which the HBSC hunger item 

represents aspects of food insecurity; [2] To qualitatively explore the perspectives of Canadian 

adolescents’ on going to school or bed hungry because there is not enough food at home, and; [3] 

To conduct an epidemiologic (quantitative) assessment of the association between the Canadian 

adolescents’ reporting going to school or bed hungry because there is not enough food at home 

and aspects of social support from parents and from teachers. 

Qualitative Findings. The HBSC hunger item was originally included in the survey as a 

measure of extreme poverty (1), but the meaning of this item to young people had never been 

explored in Canada. The content validity assessment revealed that the hunger item should be 

interpreted cautiously with regards to the food quality, and potentially even food preference, both 

of which are components of food insecurity as defined by the FAO (2). In discussion, participants 

spoke about several themes that contributed to four overarching concepts: [1] hunger related to 

family affluence (as per the original HBSC intent); [2] societal influences on adolescents’ 

perceptions of food and food practices; [3] parental influence on food availability and meal 

practices; and [4] effect of hunger on adolescents’ health and wellbeing.  

Quantitative Findings. In the epidemiologic study, about four percent of Canadian 

adolescents reported going to school or bed hungry because there wasn’t enough food at home 

“often” or “always”.  We also found that adolescents’ experiences with hunger were related to 

social supports they received from both parents and also teachers, and these associations could 
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not be completely explained by adolescents’ socio-demographic factors or reported eating 

practices.  

5.2 Meta-inference of the mixed methods study  

Findings from the qualitative study led to the identification of important themes related to 

how young people interpreted the hunger item. We concluded from the content validity study that 

associations between social support from parents and teachers and hunger cannot be directly 

extended to all of the four components of food insecurity that we identified and looked for.  

In the epidemiologic study, we showed that associations between child hunger and 

parental support were consistent in all models.  If one accepts the temporal idea that these 

supports lead to different experiences with hunger, this finding is congruent with the idea that 

parents assume the primary roles as caregivers and providers for their children (3-5). In the 

dichotomous model, children who reported having less supportive parents were 2.26 (CI 1.81-

2.82) times more likely to report going to school or bed hungry because there wasn’t enough food 

at home than those with more supportive parents. Our qualitative focus group discussions 

highlighted the importance of parental influence and parenting style as it associates with 

adolescent hunger. The qualitative findings suggested that parents can influence child hunger 

through facilitating access to food and by enforcing regular meal practices; this too is congruent 

with the current literature (6-10). In past analyses involving the hunger item, it has been 

associated with specific types of family management practices but not with parenting style 

specifically (11-13). 

Lack of support from teachers was also consistently associated with hunger reported by 

adolescents, even after adjusting for support from parents. Our study showed that compared to 

young people who reported having supportive teachers, adolescents were 40% more likely to 

report being hungry when they perceived their teachers were non-supportive. Further to this, our 

qualitative findings suggested that school nutrition programs may help to alleviate hunger by 
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facilitating access to food, particularly during weekdays. Adolescents did speak about the 

potential stigma associated with attending some of these programs however. In a companion 

national study, Pickett et. al. (2015) suggested that adolescents’ school-based food programs, 

while important, may have a distal role in the alleviation of hunger as they do not address the 

underlying causes (7). While school- and community-based programs are essential to ensure 

provision of food to young people experiencing hunger, there is need to take a more 

comprehensive approach that considers all underlying determinants, particularly those social and 

economic factors at the family and household levels, in order to ensure consistent access to food 

for adolescents (8).  

Participants in the qualitative study also raised issues of control in their lives as being an 

important factor related to hunger. Some participants felt that hungry young people may feel 

helpless because they lack the power to independently better their situation with regards to access 

to food. This situation is perhaps amenable to policies and interventions. Canada still lacks a 

nationwide food policy dedicated to addressing root causes of food insecurity (14) although 

several community-based programs exist for anyone in need of food (15). These programs, while 

well intended, have many limitations as they do not address the main underlying causes of child 

hunger or household food insecurity, namely issues related to poverty (15). Additionally, children 

may feel powerless due to their lack of awareness about these programs (16) or feel some 

reluctance to access them due to associated stigma (17) or there may be difficulty for young 

people to access them independently. Teachers and schools may have a role to play here, in that 

they can act as a bridge to connect children to these programs (17, 18) and simultaneously, 

continue to provide some requisite care necessary for children in such circumstances (19). 

Although such practices exist in some schools already, particularly in lower-income communities 

(17), they could be extended. 
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In addition to economic causes, the qualitative study highlights other potential causes of 

hunger that arise during adolescence. Choices of food and associated food practices were found to 

be shaped by societal influences. Focus group participants provided examples such as being 

inclined towards vegetarianism after they have been informed about animal cruelty from the 

media; that they may forego breakfast in order to spend more time socializing with friends; or that 

they may choose to remain hungry to attain a certain body type. Parents and teachers together can 

help to provide formal and informal education about media influences and about making healthy 

life style and food choices (20, 21). 

  Findings from this mixed methods study can be used to describe adolescents’ 

perceptions of hunger and factors associated with it. We have highlighted the potential 

importance of parents and teachers in the alleviation of hunger. Our findings suggest that social 

support from parents and teachers can independently influence child hunger. Cumulative support 

from these adult caregivers, while not specifically studied, could be important given previous 

work (7). 

5.3 Methodological Considerations 

5.3.1 Internal Validity  

Considerations surrounding the internal validity of the two components of this mixed 

methods study include several classic forms of potential bias.   

Selection Bias.  Selection bias occurs when characteristics of the study participants 

systematically differ from those who do not participate or from those of the target population, and 

this in turn influences the direction and strength of associations observed between potential 

exposures or risk factors (here, potential social supports) and outcomes (here, potential reports of 

going to school or bed hungry because there is not enough food at home) (22).  

Selection bias may have occurred in the epidemiologic study. The 2009/2010 HBSC 

study systematically did not include certain sub-populations (e.g., private and special school 
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students including those in on-reserve schools, home schooled students, incarcerated youth), 

young people who are no longer in school (such as those who have dropped out) and students not 

present on the day of the survey were also not included (23)). For selection bias to occur, the 

potential exposures under study (parental and teacher supports) must have been associated with 

selection, and this selection too must be associated with the occurrence of hunger such that the 

risk estimates become distorted, most likely leading to under-estimation of effects if those 

selected out perceived they were not supported and had the highest rates of hunger. Such 

possibility could hypothetically exist if there was a systematic difference in the perceptions of 

both parental support and hunger between those who were studied based upon HBSC Canada’s 

standard inclusion and exclusion criteria.  

Further, it is also possible that the prevalence of key potential exposures and outcomes 

may have been affected due to the non-representativeness of the study population. For instance, 

children who are experiencing chronic or severe hunger may not be present in school, may choose 

not to answer questions regarding hunger, or may not provide consent to participate (either their 

own or parental consent) due to lack of engagement or social desirability biases. As a result, 

responses might be differentially missing from those adolescents who are hungry and/or who 

have low social supports leading to under-estimation of the prevalence of both hunger and low 

social supports. Some people consider this under-estimation to be a form of selection bias, 

although not in its classic sense (24). 

In the qualitative study, selection bias does refer more to the representativeness of the 

students who were recruited to participate in the study and their views.  Purposeful samples of 

students living in Ontario and who had consented to participate in the focus groups were selected. 

There is a possibility that these students may differ from non-respondents who did not consent to 

participate due to negative life experiences such as living in a food insecure household (25), 

having low support from parents and teachers, or physical and psychosocial manifestations of 
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hunger (e.g., depression and other psychological symptoms, somatic symptoms, or lack of sleep). 

However, during recruitment, participants were not aware of the details of the interview script 

and consented to share their general perceptions of health and factors that are influential in it. So 

the likelihood of such form of selection bias is limited.  

In addition, students in other provinces beyond Ontario may differ systematically in 

terms of ethnicity, affluence, family and cultural practices related to food consumption as well as 

province-specific nutrition programs in schools and their communities compared to our study 

participants. Given the intricate connections between eating patterns and ethno-cultural style of 

parenting (4) and teaching (26), failure to include participants from all cultural backgrounds and 

ethnicities could have limited our understanding of these influences in unknown directions. 

Information Biases. Both parts of this mixed methods study are prone to information bias, 

which results from errors in information that is collected and its classification.  In the 

epidemiologic study, information bias may have resulted when participants were misclassified 

based on their exposure (social supports) or outcome (hunger) status. The different types of errors 

involved could include non-differential and differential forms of misclassification.  

The epidemiologic study was susceptible to recall error (22) (inaccurate recalling and 

reporting of events) due to the self-reported nature of the HBSC survey questionnaire. For 

example, students may have recalled the frequency of their past experiences with hunger 

inaccurately. Such errors, if non-differential by exposure relative to outcome status, or vice versa, 

tend to bias effect estimates towards the null.  The potential for such errors extends to the initial 

part of the qualitative study, where participants filled out the HBSC hunger question prior to their 

focus group discussions. However, the emergent themes that arose qualitatively were based on 

the fulsome focus group discussions and not just on the initial survey, hence our qualitative 

findings may be less subject to such recall errors.  
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There is also potential for further non-differential misclassification of the outcome, 

hunger, since it is difficult to objectively assess what adolescents understand by “sometimes”, 

“often”, or “always” hungry and what reference group they are using to compare these 

experiences to. Similar arguments may apply to adolescents’ perceptions of support from parents 

and teachers, depending on the community practices with respect to expressing their support for 

the children. These potential misclassifications too would bias the effect estimates towards the 

null and weaken the strength of the associations.  

Another form of information bias is social desirability bias (27). This must be considered 

for both the epidemiological analyses as well as the focus groups, given the potential sensitive 

nature of the exposures and outcome. Social desirability bias is defined as the tendency of 

participants to distort responses about their experiences based on what they perceive to be 

socially acceptable, and reject those that are not (27). Adolescents may not report their struggle 

with hunger, or low support from parents or teachers, because they may feel that their responses 

may not be viewed favourably by others and those who experience both may be most reluctant to 

report. While some of this would represent non-differential errors, differential misclassification 

might have occurred and the true effect estimates may be stronger than the observed ones. 

Nonetheless, anonymity of the HBSC survey and may have minimized the potential for such 

biases to occur. 

Confounding. Confounding occurs when the relationship of interest is masked by an 

external factor which is independently associated with both exposure and outcome without being 

in the causal pathway (22). Multivariate models were used to assess the statistical significance of 

each of the potential confounders identified, a priori from the literature using backward 

elimination with a liberal p value (p< 0.2) and by comparing the incremental change-in-effect-

estimates (at least by 10% change in the effect estimate) for the relationship (28, 29). All 
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suspected confounders were found to be significantly associated with hunger based on the p-value 

cutoff and change-in-effect-estimates and thus, included in the model. 

Our analyses may, however, suffer from uncontrolled confounding in that several 

variables were not available for study. These include several family-related variables, such as 

differences in parenting style and objective measure of family income. Differences in parenting 

style can lead to differences in the expression of parental support (30) and food-related parenting 

attitudes are associated with food intake and eating habits in children (31-33). Family income is 

strongly related to hunger (34) and is associated with perceived support as well (35, 36). Similar 

arguments also apply for differences in teaching culture or style which is related to the expression 

of support from teachers (26). Failure to account for this possible confounding likely inflated the 

risk estimates that were observed.  

Residual confounding may have also influenced the calculated effect estimates 

surrounding relationships between social support and hunger. This type of confounding results 

when the confounders are not completely adjusted for and their effect is not completely removed 

from the effect estimate (22). This may be applicable to those confounders in our study that were 

susceptible to inaccurate measurement due to problems in recall or social desirability biases. 

These too may have led to inflated estimates of effect. 

The Role of Chance. Random error that results from the random variation from sample to 

sample by chance alone (22) should also be taken into consideration when interpreting the results 

of the epidemiologic study. Random error can occur because of the principle assumption that 

inferences drawn from the study population sample applies to the entire underlying population. 

Such errors may lead to an over- or underestimation of the true effect estimate (37). 

In the multivariate models the multiple comparisons of the covariates increases the 

likelihood of detecting a significant association in terms of at least one covariate by random 

chance alone. Consequently, this increases the possibility of incorrectly interpreting this 
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association as an effect of the entire set of covariates and assuming as association when there is 

none (type I error) (38). In the dichotomous model 15 comparisons were made and among them 

the likelihood of obtaining a significant association (p <0.05) only due to chance was less than 

one (0.75). However, six comparisons were found to be significant (Table 4.2 and 4.3), indicating 

that the association observed is unlikely to be due to chance only.      

With respect to Type 2 error (failure to find a true association where one exists, occurring 

due to lack of statistical power), the large HBSC sample size provided over 80% power (two-

tailed test, 95% significance level) to detect significant associations between the various exposure 

variables and hunger when there was one (Appendix). All power calculations were performed 

using a design effect of 1.2 for the 2009/2010 HBSC study which is an estimate of the school-

level clustering and there was sufficient power to a detect relative risk of 1.1 or greater (two-

tailed test, 95% significance level).   

Overall Assessment of Potential Bias of Relationships Under Study.  It is difficult to fully 

appreciate the amount and effects of bias in the risk estimates attributable to possible selection 

biases, information biases, and confounding, in addition to the role of chance in such findings.  

The internal validity of this study is strong in some respects, yet open to bias due to all of the 

mentioned concerns.  Most potential biases (e.g., selection biases, misclassification, confounding) 

would have the effect of attenuating risk estimates towards the null, although inflation of risk 

estimates due to social desirability is also possible. On balance, the observed estimates are most 

likely to represent under-estimation of the truth. 

Additional Potential for Bias in the Qualitative Study. Methodological concerns 

pertaining to the qualitative study include lack of sampling diversity based on adolescents’ direct 

experiences of hunger. This was not considered during the recruitment phase as the qualitative 

study was mainly developed for another purpose.  Our qualitative findings may also have been 

biased due to the general tendency of focus group participants to bias group opinions towards 
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those of participants with stronger personalities and opinions (39, 40). To ameliorate this, 

experienced interviewers who were aware of the potential for such biases to arise conducted the 

qualitative focus group interviews. Credibility represents internal validity in qualitative research 

(41). In order to enhance the rigor and credibility of this study, a member-check was performed to 

ensure that our interpretations of the representativeness of the four components of food insecurity 

were aligned with those of adolescents. Furthermore, an audit trail was kept to document 

decision-making, memoing of researcher’s own biases was undertaken and multi-method 

triangulation by data source, method and researcher was employed. 

5.3.2 External Validity 

Quantitative (Epidemiologic) study. 

In the epidemiological study, external validity refers to the extent to which the results of 

the study can be reliably generalized to a broader population (22). Part of this has to do with the 

representativeness of the study findings.  The epidemiologic study utilizes data from the HBSC 

survey comprised a large, nationally representative sample of Canadian adolescents. In order to 

ensure representativeness, the HBSC study employs standardized sampling methods and 

provincial or territorial weights to account for the under- and over-represented student population 

in different geographic areas (23). Therefore, the study results should be representative of 

Canadian children in their adolescence, exclusive of the population who remained ineligible for 

study. However, caution must be exercised to ensure that the results are not over-interpreted to 

adolescent populations in other countries or areas that differ substantially in sociodemographic 

and sociocultural characteristics from the study population. Observed relationships may not exist 

in those adolescents who live in communities with very different social settings or overall 

availability of food or with different types and amount of family and school supports. The results 

may inform prevalence estimates of hunger, but caution should be used in this calculation and its 

interpretation. 
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Qualitative study 

Generalizability of qualitative research to a broader population is not typical (41). 

Nonetheless, there may be some aspects of the findings that might be transferable to other 

settings. As researchers, we attempted to provide sufficient information on the context and 

assumptions made for our qualitative study for the audience to make inferences about how well 

they might transfer to other settings. Although a diverse group of students were recruited for the 

focus groups, all participants were from Ontario. Students were not recruited based on their 

experience of hunger and maximum diversity sampling was not achieved on this particular 

characteristic. For these reasons, the results of the qualitative study may only be reflective of the 

attitudes and perspectives of students in Ontario who share similar sociodemographic 

characteristics, family, and school-based backgrounds as our focus group participants.  

5.3.3 Causation 

The causal nature of epidemiological associations are typically evaluated based on the 

postulates proposed by Bradford Hill (1965) which include temporality, consistency, biological 

plausibility, dose-response relationship, and statistical strength of the observed association (22, 

42). However, cross-sectional studies are usually not evaluated on these criteria due to 

uncertainty in the credibility of a single study where establishment of temporality is not fully 

possible. It is plausible that a lack of social support at home and at school could be a determinant 

of hunger. It is also plausible that a lack of social support and child hunger co-exist and are 

caused in turn by some other common factor, such as socio-economic disadvantage. Based on our 

analysis, the quantitative study did not have the kind of design to allow for a definitive inference 

about causation of the assessed relationship. 
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5.3.4 Statistical Considerations 

Selection of Regression Method. In manuscript 2, several multivariate models were built 

to assess the relationship between social supports and hunger. In the end, adjusted Poisson 

regression with robust variance estimation was chosen to directly obtain relative risk (RR) 

estimates.  Direct estimates of RR are preferred over odds ratios because they are more intuitive 

to interpret (43). I do appreciate that due the low prevalence of the outcome, hunger (3.8%), odds 

ratio estimations would also have provided a good approximation of relative risks. To confirm, 

odds ratios were calculated simultaneously using the SURVEY LOGISTICS procedure 

accounting for clustering and the results (not shown) closely mirrored the relative risks calculated 

using adjusted Poisson models.  

Missing Data.  There were missing values for the outcome, primary exposures and 

important covariates that might have affected the power of the analysis due to their exclusion, or 

led to bias in estimation. After excluding all missing values from a full sample of 26,078, a final 

sample of 18,508 students was available for the multivariate regression analysis. These missing 

values were found to be randomly distributed in a residual analysis and hence, were not expected 

to bias the effect estimates substantially, although the reduction in sample size would affect 

statistical power.  We felt that the complete case analysis that was performed was therefore still 

powerful and appropriate. 

Other Considerations.  Several additional steps were taken to ensure the quality of the 

data and analysis. A repeated subject statement was included to account for the clustered nature 

of the data and an exchangeable correlation matrix was chosen with the underlying assumption 

that all pairs of observations on the same unit share a common correlation (44). In generalized 

estimating equations (GEE) this assumption is equivalent to a random effects model assumption. 

(44).  
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Assumption tests of Poisson regression and fit statistics for the multivariate models were 

performed as well. Hosmer-Lemeshow (no evidence of lack-of-fit, p=0.3) and the goodness of fit 

of the models were used to indicate model fits. Given that GEE is not based on maximum 

likelihood method but on the quasilikelihood theory with no assumption about the distribution of 

observed responses (44, 45), Quasilikelihood under the Independence model Criteria (QIC) 

statistics was used to assess the goodness of fit. QIC is similar to Akaike’s Information Criteria 

(AIC) with smaller values representing better fit (44, 46). Between the dichotomous and multi-

categorical models, the former had a smaller QIC value (dichotomous QIC= 5889; multi-

categorical QIC= 7468). A continuous model was also made whereby support scales were 

inserted as continuous variables and that model showed the smallest QIC statistics (QIC= 5856). 

These results indicate that the core set of covariates chosen to investigate the association between 

social support and hunger fit better in the continuous and dichotomous models than the multi-

categorical model. 

5.4 Strengths 

Perhaps, the greatest strength of this mixed methods study is its pragmatism and inherent 

duality of drawing inferences from both qualitative and quantitative methods to further our 

understanding of the interpretation of the HBSC survey item on hunger by Canadian adolescents. 

To our knowledge, there has not been any like Canadian investigation of the qualitative and 

etiological relationship between hunger and social support from parents or teachers. While there 

has been another content validity assessment of the HBSC hunger item in Greenland (12), none 

exists in Canada. The mixed methods study not only provided an opportunity to explore young 

Canadians’ interpretation of the hunger item and their broader understanding of the concepts of 

hunger and food insecurity, it also highlighted how some of these concepts explain the etiological 

relationships that emerged quantitatively.       
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Both qualitative and epidemiological studies utilized diverse and appropriately selected 

samples. Furthermore, the 2009/2010 HBSC survey data provided nationally representative 

sample of Canadian adolescents (23). Thus within limitations, the associations found would be 

accurate for young people at the national level. The large HBSC dataset also provided sufficient 

power to determine statistically significant differences between sub-populations. Results from 

this study are important to inform our knowledge base because hunger and food security are 

important public health issues and can be amenable to intervention (5, 25, 47, 48).  

All seven focus groups were facilitated by an experienced qualitative researcher and 

transcribed professionally; the Masters candidate was involved in three of these groups. Access to 

the audio and textual transcripts was available for the Masters candidate and facilitators directly 

involved in conducting all the focus groups were available to clarify any questions or concerns.  

5.5 Limitations 

Some limitations of the epidemiologic study include measurement errors discussed under 

the internal validity section regarding misclassification. Given the sensitive nature of hunger, 

social support from parents or teachers, breakfast practices, dieting or self-perceived affluence, 

the study sample may have been susceptible to social desirability bias. There might also have 

been confounders that were not controlled for in this study. For example, data on some key 

determinants of hunger related to parenting style, or students’ environment and social conditions 

were not available and accounted for. Additionally, confounders included in the epidemiologic 

study might not have been completely controlled for, resulting in residual confounding. Another 

limitation was the large number of missing values on the key variables that left a final sample of 

18,889 from the initial sample of 26,078 after their exclusion and this decreased the power of the 

analysis although not so much as to be concerning. Furthermore, the missing values were found 

to be randomly distributed and likely did not bias the calculated relative risks substantially. 
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Lastly, this was a cross-sectional study where determination of temporality was difficult and 

hence, assessment of causality was limited due to this uncertainty. 

A limitation of the qualitative study was that it was secondary to the larger qualitative 

study that aimed to explore adolescents’ perceptions of health and wellbeing. The larger study 

was not focused on hunger and hence, the discussion was more limited than it might have been if 

hunger had been the only, or primary, focus. Sampling for the qualitative study was not done by 

actual experience of hunger and so young people who were persistently hungry were 

underrepresented. This group of participants may have brought forward different or additional 

perspectives. 

5.6 Future Directions 

This study represents an initial step in the study of hunger and its social determinants 

among Canadian adolescents.  A natural extension of this study would be to examine social 

supports provided by peers and neighbours and their relations with adolescents’ hunger. Further 

exploration of individual and area-level determinants and potential effect modifiers, such as 

socio-economic factors, would be useful. We speculate that social support influences the 

experience of hunger through access to food, which is on the causal pathway. The initial 

exploration of the relationship between social support and hunger in this study has formed the 

foundation for future etiological and causal assessment studies, and associated mediation and 

pathway models. 

Other avenues of exploration might include epidemiologic assessment of different 

parenting styles on hunger or mediation analysis of adolescents’ control over access to food since 

it was an important qualitative theme. Additionally, more qualitative studies could be conducted 

to determine if differences in geographical, cultural, environmental and social experiences 

influence the risk of hunger among adolescents for example, in remote communities or immigrant 

families.  
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We have determined that the HBSC hunger item does not represent all components of the 

FAO definition of food insecurity (2). We recognize that the concepts of hunger and food 

insecurity are complex and multidimensional and have multiple meanings and strong subjective 

elements (47, 49). This makes it challenging to represent the various aspects of food insecurity in 

a single survey item, and certainly the ‘gold standard’ measure of Canadian household food 

insecurity is an 18-item, parent completed, Household Food Security Survey Module (HFSSM) 

(50). The HBSC hunger item does relate consistently however to many important health and 

social outcomes (7, 51). A follow-up qualitative study specifically among young people who 

report often or always going to school or bed hungry because there is not enough food at home 

would be useful to characterize this situation in a Canadian context more clearly and 

comprehensively. Narrating their experiences might be a powerful way to inform and affect 

positive program and policy change. 

5.7 Public Health Contributions 

There was a need to understand the HBSC hunger item from the context and perspective 

of Canadian adolescents because only a few standardized survey measures exist for hunger in 

young people (12) and content validity for the item in Canada had not been established. A 

universal, comparative measure for child hunger could be of benefit to the research and 

prevention communities. Moreover, given that the HBSC team is international and in 

collaboration with the World Health Organization, any potential information gained about 

particular items on the survey can be shared across the network and may help to inform further 

work on hunger in these other countries and regions as well.  

If future HBSC studies in Canada intend to use the HBSC hunger item to measure a 

particular component of food insecurity such as food quantity, food quality, consistent access, or 

food preference, we recommend modification of this item or addition of specific questions. The 

United States Department of Agriculture Food Security Core Module (52) or the Canadian 
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HFSSM questionnaire (50) ask specifically about food quality for example. These modules are 

considered one of the most reliable household food insecurity scales and used nationally in the 

U.S (49) and Canada (50).  The biggest challenge to this recommendation, however, is finding 

additional space on the HBSC questionnaire to accommodate this recommended expansion. 

The four overarching themes from the qualitative work point to socioeconomic factors, 

societal influences, parental influences and aspects of individual health and well-being. In some 

way, young people are considering, or are influenced by, these factors when answering the HBSC 

hunger item. The most pronounced theme was certainly family affluence or poverty. This reflects 

well the original intention of the HBSC team to use the measure to identify young people of very 

low affluence (1). Overall, we speculate that the HBSC hunger item is also measuring a 

composite of other things related to societal and parental influences and individual health. 

Perhaps what a student who answers “often” or “always” to this particular question is indicating 

is a sense of vulnerability, economic or otherwise. This vulnerability in young people may 

actually be a reflection of family-specific situations that arise from complex interactions of 

economic-, social-, and individual-level factors in the family system (53). These factors may also 

shape parenting and family practices related to food. Follow-up exploration of the nature of this 

vulnerability would be necessary.  

Societies have a role to play in recognizing and implementing the human right to food. 

Currently no national food policies or programs exists in Canada to address issues of access (14). 

Schools can continue to be good settings for the amalgamation and implementation of nutrition 

and social welfare policies (54) and may be particularly useful to support those adolescents who 

are in vulnerable family situations. As an example, school nutrition education programs along 

with breakfast or lunch programs have been shown to reduce obesity, increase physical activity, 

participation in sports, and other desirable health outcomes (55-58). Nutrition program designers 

can consider incorporating community-based programs alongside school nutrition programs to 
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ensure consistent access to food for adolescents when they are not in school. Because hunger is 

not just a concern among children from less affluent families (7, 11), school and community 

nutrition programs that are based on income eligibility of the student’s family might miss children 

from affluent families who are in need of food. Parents, teachers, and representatives from 

broader society working together, may be able to counter this problem and prevent young people 

from going to school or bed hungry because there is not enough food at home. 

5.8 Conclusion 

Child hunger is an ongoing public health issue that affects the lives of thousands of 

children in Canada. Parents and teachers can play a crucial role in supporting this population and 

improving their nutritional experiences. This study along with our previous studies on social 

support and adolescent health provide qualitative and quantitative evidence to support this idea. 
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Appendix A 

HBSC Survey Methodology 

Student Questionnaire and Data Collection 

The primary data for the HSBC studies were obtained using student surveys. Instructions 

in these surveys were provided in either English French, or Inukitut. Two different versions of the 

surveys were used: one for students in Grades 6, 7, and 8, and another for Grades 9 and 10. Surveys 

were administered by teachers during one 45-70 minute classroom session (1). Students 

completed the surveys individually at their own pace. For students in Grade 6 and 7, and in cases 

where literacy was a concern, questions on the surveys were read aloud by teachers for easier 

comprehension. Completed and unsigned surveys were placed in sealed envelopes to ensure 

anonymity and sent to Queen’s University for data analysis. 

Consent 

The Canadian HBSC requires three levels of informed consent before students can 

participate in the study. These are: [1] consent from school jurisdictions to invite participating 

schools and students to the study; [2] consent from principals of sampled schools who are invited 

to participate; and [3] consent from parents of participating students which can be active consent 

(i.e. signed consent forms returned) or passive consent (i.e. consent forms not returned expressing 

refusal). A student’s participation in the study, however, is voluntary even when the 

aforementioned levels of informed consent are present. 

Sampling Procedure 

The 2009/2010 HBSC study recruited a sample of Grade 6 to 10 students across Canada. 

A two-stage cluster sampling approach was employed for each province (except for PEI and New 

Brunswick). Lists of students for the study were obtained from school directories of consenting 
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school jurisdictions. Private and special schools (e.g. on-reserve schools) were not included in the 

study. 

The number of classes chosen to participate from each school was based on academic 

grade, the number of teachers, total enrollment, and enrollment by grade with variation by 

province taken into consideration (1). Classes were provided equal opportunity to participate and 

were ordered on sample lists, and proportionally distributed accordingly by school jurisdiction, 

language of instruction, public/religious (Roman Catholic) designation, community size, and 

provincial location (1).  

The 2009/2010 study included all Grade 6 to 10 students who were able to participate 

from the Canadian territories (Nunavut, Northwest Territories, and Yukon). This was in contrast 

to earlier studies, where small numbers of classes were sampled to accurately reflect the general 

population of these territories. 

Response Rates 

Out of an estimated total sample, 84.6% response were obtained at the provincial/territorial 

level and 57.0% at the school level. An estimated 77.0% of eligible students participated in the 

2009/2010 HBSC study in Canada (1).  

Survey Weights 

Results of the 2009/2010 HBSC Canadian study were weighted so that students’ 

responses for provinces/territories were representative of the proportion of actual student 

population within the national grade group population. Overrepresented provinces and territories 

were given a weight of less than 1 and underrepresented areas were given a weight greater than 1. 

The weights of each grade from 6 to 10 were calculated independently (1).   
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Appendix B 

HBSC Survey Items for Manuscript Two 

Outcome variable  Question/ Variable measurement 

Hunger Some young people go to school or bed hungry because there is not 

enough food at home. How often does this happen to you? 

 

1= Always 

2= Often 

3= Sometimes 

4= Never 

Main exposure variables Question/ Variable measurement 

Parent support Please show how much you agree or disagree with the following 

statements. (Please mark one box for each line). 

a. My parents understand me. 

b. I have trouble making decisions 

c. I have a happy home life. 

d. I am often sorry for the things I do. 

e. I have confidence in myself. 

f. I often wish I were someone else. 

g. My parents expect too much of me. 

h. I often feel helpless. 

i. My parents trust me. 

j. I would change how I look if I could. 

k. I often feel left out of things. 

l. I often feel lonely. 

m. I have a lot of arguments with my parents. 

n. I am usually tired when I go to school in the morning. 

o. There are times I would like to leave home. 

p. I often have a hard tiem saying “no”. 

q. What my parents think of me is important. 

r. My parents expect too much of me at school. 

 

Response options for each item were: 

1= Strongly agree 

2= Agree 

3= Neither agree nor disagree 

4= Disagree 

5= Strongly disagree 
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Teacher support Please show how much you agree or disagree with each statement. 

(Please mark one box for each line). 

a. My teachers encourage me when I do school work. 

b. My teachers tell me how to do better on school-tasks. 

c. My teachers guide me on how to solve tasks. 

d. I feel that my teachers provide me choices and options. 

e. My teachers try to understand how I see things before 

suggesting a new way to do things. 

f. My teachers make sure I really understand my goals and what I 

need to do. 

g. My teachers listen to how I would like to do things. 

h. I feel that my teachers accept me as I am. 

i. I feel that my teachers care about me as a person. 

j. I feel a lot of trust in my teachers. 

k. When I need extra help, I can get it. 

l. My teachers are interested in me as a student. 

m. There are clear rules for how to behave in class when the 

teacher is teaching. 

n. Our teachers notice if we get distracted. 

o. Our teachers make sure that we pay attention during class. 

p. The rules in this school are fair. 

q. Most of my teachers are friendly. 

r. Our school is a nice place to be.  

s. I feel I belong at this school. 

t. I am encouraged to express my own views in class(es). 

u. Our teachers treat us fairly. 

 

Response options for each item were: 

1= Strongly agree 

2= Agree 

3= Neither agree nor disagree 

4= Disagree 

5= Strongly disagree  

Confounders Question/ Variable measurement 

Sex Are you male or female? 

 

1= Male 

2=Female 

Grade What grade are you in? 

 

1= Grade 8 

2= Grade 9 
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3= Grade 10 

4= Grade 11 

Age What month were you born? 

 

1= Jan 

2= Feb 

3= Mar 

4= Apr 

5= May 

6= June 

7= July 

8= Aug 

9= Sept 

10= Oct 

11= Nov 

12= Dec 

 

What year were you born? 

 

1= 1991 

2= 1992 

3= 1993 

4= 1994 

5= 1995 

6= 1996 

7= 1997 

8= 1998 

Ethnicity How do you describe yourself? (You may choose one answer, or more 

than one) 

1= White 

2= Chinese 

3= South Asian (e.g. East Indian, Pakistani, Sri Lankan, etc.) 

4= Black 

5= Filipino 

6= Latin American 
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7= Southeast Asian (e.g. Cambodian, Indonesian, Vietnamese, etc.) 

8= Arab 

9= Metis 

10= Inuit 

11= Dene 

12= First Nations 

13= Japanese 

14= Korean 

15= West Asian (e.g. Afghan, Iranian, etc.) 

16= Other (please specify) 

Individual level Affluence How well off do you think your family is? 

 

1= Very well off 

2= Quite well off 

3= Average 

4= Not very well off 

5= Not at all well off 

Regular breakfast practices Q8. How often do you usually have breakfast (more than a glass of milk 

or fruit juice)? (Please mark one box for weekdays and one box for 

weekend) 

 

Weekdays 

1= I never have breakfast on weekdays 

2= One day 

3= Two days 

4= Three days 

5= Four days 

6= Five days 

Weekends: 

1= I never have breakfast on the weekend 

2= I usually have breakfast on only one day of the weekend (Saturday or 

Sunday) 

3= I usually have breakfast on both weekend days (Saturday and 

Sunday) 

Dieting Q. At present, are you on a diet or doing something else to lose weight? 
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1= No, my weight is fine 

2= No, but I should lose some weight 

3= No, because I need to put on weight 

4= Yes 

Food consumption frequency How many times a week do you usually eat or drink…? (Please mark 

one box for each line) 

a. Fruits 

b. Vegetables 

c. Sweets 

d. Coke or other soft drinks that contain sugar 

e. Cake, pastries, or donuts 

f. Diet coke or diet soft drinks 

g. Potato chips 

h. French fries 

i. Dark green vegetables (broccoli, spinach, chard, etc.) 

j. Orange vegetables (carrots, squash, sweet potato, etc.) 

k. Fruit juice 

l. Whole grain breads or cereals (oatmeal, muesli, etc.) 

m. Meat alternatives (beans, lentils, tofu, eggs, peanut butter, etc.) 

n. Energy drinks (Red Bull, Rock Star, Guru, etc.) 

o. Sports drinks (Gatorade, Powerade, etc.) 

p. Game from hunting (moose, caribou, venison, etc.) 

 

Response options for each item include: 

1= Never 

2= Less than once a week 

3= Once a week 

4= 2-4 days a week 

5= 5-6 days a week 

6= Once a day, everyday 

7= Everyday, more than once 
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Appendix C Post hoc Power Calculations 

Detail of the power calculations for manuscript two is provided below with the definitions 

and equations (1) used to calculate the study power. A design effect of 1.2 was applied to all 

calculations to account for the clustered nature of the HBSC survey (2). 

Power = ΦZ(1-β) = Φ (d [(nr)/p (1-p) (1+r)]1/2 – Z(α/2))  

Table 5.1: Definitions of symbols used in power calculations. 

Definition Symbol 

Sample size for HBSC cycle 7 n 

Proportion of the population with the exposure of interest (in %) %exp 

Proportion of the population without the exposure of interest (in %) %unexp 

Number of adolescents in HBSC cycle 7 who would have the exposure of interest nexp 

Number of adolescents in HBSC cycle 7 who would not have the exposure of interest nunexp 

Ratio of unexposed to exposed individuals r 

Odds ratio or Relative risk of the outcome associated with the exposure OR/RR 

Proportion of HBSC participants who have the outcome, experience of hunger p 

Proportion of those with the outcome who do not have the exposure of interest pο 

Proportion of those with the outcome who have the exposure of interest p1 

Difference between pο and p1  d 

Level of significance (α=0.05 in all calculations) Z(α/2) =1.96 

Level of power Z(1-β) 

 

Table 5.2: Power calculations for Manuscript Two for the outcome, hunger. 
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Exposure 

Variable 

% 

Exp 

% 

unexp 

nexp nunxep r OR p pο p1 D Z(1-β) Power 

(%) 

Parents’ support 0.83 0.17 15260 6913 0.45 0.67 0.37 0.45 0.35 -0.096 14.3 99.9 

Teacher’s support 0.73 0.27 19781 2998 0.15 0.69 0.23 0.28 0.21 -0.069 7.0 99.9 
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