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Abstract

The research presented in this thesis explored relationships between healthful eating and
food environments among overweight/obese adolescents. The three aims were to: 1) examine
associations between parent and adolescent diets, 2) determine associations between a range of
factors in the home food environment and adolescent diets, and 3) explore perceived factors that
impede or facilitate healthful eating within home, school and community environments among
adolescents.

A secondary data analysis of baseline data collected from 176 parent-adolescent (11-16
years old) pairs who presented for an e-health intervention was conducted. Parent and adolescent
intake of specific foods (vegetables and fruit (\VF), total fat, sugar-sweetened beverages (SSB),
desserts/treats, and snacks) was assessed from up to three 24-hour dietary recalls, while
demographic and household factors were collected from questionnaires. Analyses examined
associations between adolescent diets and the following parent and household factors: parent
intake, parent modeling, parenting style, family meal practices, and home food and beverage
availability. Upon completion of the intervention, a subset of 22 adolescents took part in a
photovoice study to explore perceived barriers and facilitators to healthful eating within the
home, school and community settings.

Parent intake was positively associated with adolescent intake for all dietary components
except for desserts/treats. Both parent modeling of healthful food choices and healthier family
meal practices were associated with fewer high fat food items and soft drinks in the home, but
neither was directly related to adolescent intake. The availability of less healthful foods at home
was related to intake of fat, SSB, desserts/treats and snacks. These findings were further

expanded by adolescents’ photographs depicting a struggle with an obesity-promoting



environment. At home, themes that emerged included family meals, availability, parenting
practices, modeling, celebrations, accessibility, and screen use. In the school and community,
themes that emerged included availability, peers, convenience, price, school practices,
marketing, and online influences.

Targeting the home food environment through family-based obesity interventions and
minimizing opportunities for less healthful eating in schools and communities may support
dietary behaviour change among overweight/obese adolescents. Socio-ecological and systems-
based approaches may help to conceptualize links between the multiple influences on dietary

behaviour.



Preface

This thesis is composed of three research studies (Chapters 3 to 5), each of which has
been approved by the Behavioural Research Ethics Board at the University of British Columbia
(#H08-01638) and the Office of Research Ethics at the University of Waterloo (#16429). The
data presented in Chapters 3 and 4 were collected as part of a Canadian Institutes of Health

Research funded study (Grant #92369).

Chapter 3: Association in Parent-Child Dietary Intake

A version of Chapter 3 has been published in the Journal of the Academy of Nutrition
and Dietetics: Watts AW, Masse LC, Barr SI, Lovato CY, Hanning RM. Parent-child associations
in selected food group and nutrient intakes among overweight and obese adolescents. J Acad
Nutr Diet, June 17 2014 [epub ahead of print]. For the study described in Chapter 3, |
formulated the research question, collected a portion of the data, conducted the statistical
analyses, interpreted the results and prepared the manuscript. Dr. Louise C. Masse, Dr. Chris
Lovato, Dr. Rhona Hanning and Dr. Susan Barr provided guidance in study design and data

interpretation, and critically reviewed the manuscript.

Chapter 4: Model of the Home Food Environment and Dietary Intake

For the study described in Chapter 4, | formulated the research question, collected a
portion of the data, conducted the statistical analyses, interpreted the results and prepared the
manuscript. Drs. Masse, Lovato, Hanning and Barr provided guidance in study design and data
interpretation, and critically reviewed the manuscript. Dr. Méasse also provided guidance on the

statistical analyses.



Chapter 5: Barriers and Facilitators of Healthful Eating At Home, School, and in the
Community Explored through Photovoice

For the study described in Chapter 5, | formulated the research question, designed the
study, collected the data, conducted the qualitative analyses, interpreted the results and prepared
the manuscript. Drs. Masse, Lovato, Hanning and Barr provided guidance in study design and
data interpretation, and critically reviewed the manuscript. Dr. Lovato also participated in data
analysis and interpretation by double coding approximately half of the qualitative transcripts
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Chapter 1: Introduction

The World Health Organization (WHO) calls childhood obesity one of the most serious
public health challenges of the 21 century.* Of Canadian youth, one third of adolescents (12-17
years old) are overweight/obese? representing a tripling over the last three decades.® In part, this
increase has been attributed to a rise in less healthful eating behaviours.* Studies show that the
consumption of less healthful food and beverages increases among this age group, in particular,
the consumption of sugar-sweetened beverages (SSB), fast foods, and snacks.>® Despite these
trends, adolescence remains an understudied, yet critical time period to intervene in health
behaviours that may contribute to obesity, including diets.* Although the etiology of adolescent
obesity is complex and multi-factorial,” this thesis focuses specifically on dietary behaviours.

The socio-ecological model of health behaviour provides an ideal framework for
conceptualizing the complex interplay of factors influencing dietary behaviours.'® The socio-
ecological model positions eating behaviour as the result of an individual’s interaction with the
social environment (e.g. peer and family influences), physical environment (e.g. what is
available to eat and drink), and macro-level environment (e.g. policies and food prices).*!
Adolescents spend most of their time at home and at school, and as a result, the home and school
environments are thought to play the most important role in determining what adolescents eat
and drink.""** As more families turn to sources of food outside the home, however, the
community environment may have an increasing influence on dietary behaviours.™ In light of
this theoretical and empirical evidence suggesting environments are important for shaping health
behaviours, it is important to identify specific environmental factors that influence eating

behaviours of overweight/obese adolescents.



Across studies, authoritative parenting,'* family meals,'* and parent modeling of food
choices™*® have been identified as the most consistent correlates with adolescent diets within the
household environment. The school and community environments have been less frequently
studied, and as a consequence, factors within these settings are not well understood.*® These
findings suggest that the home setting may be of importance for intervening on adolescent
diets;***"*® yet, we know very little about the importance of the home environment among
adolescents who are overweight/obese. Findings also suggest that additional research is needed
to elucidate the importance of the school and community environments among overweight/obese
adolescents. Family-based programs are the gold-standard in adolescent obesity treatment;® yet
broader factors within the home, school and community that may be acting as barriers to
behaviour change are rarely considered. Thus, the purpose of this thesis is to explore
environmental factors that may influence dietary behaviours among overweight/obese
adolescents.

The three studies described in this thesis (presented in Chapters 3-5, respectively) utilized
data collected from participants in the MySteps® intervention who were parent-adolescent pairs
recruited from the greater VVancouver area in British Columbia (BC), Canada. The MySteps®
intervention was an 8-month family-based e-health lifestyle modification intervention for
overweight/obese adolescents led by Dr. Louise C. Masse. Identifying environmental barriers to
healthful dietary behaviours among these adolescents may help to improve the effectiveness of
such interventions. The three studies described in this thesis build on one another to gain a more
complete picture of what environmental factors may be influencing eating behaviours of
overweight/obese adolescents. Study 1 focused on the influence of parent dietary behaviours by

examining parent-child associations in dietary intake (Chapter 3). Study 2 expanded to examine
2



additional factors in the home food environment that might influence adolescent dietary intake
(Chapter 4). Baseline data collected as part of the MySteps® intervention were analyzed in Study
1 and 2. Study 3 then went on to examine adolescent perceptions of the home food environment
and expanded to examine perceptions of factors within school and community environments
associated with more healthful food choices (Chapter 5). This qualitative study utilized a subset
of adolescents who completed the MySteps® intervention to explore a range of influences across
these settings on their food choices. The methods and findings of Studies 1 to 3 are presented
and discussed in Chapters 3 to 5, respectively. More detailed conclusions of each study along
with overall study conclusions and broader implications for future research are presented in
Chapter 6.

Together, these three studies aimed to identify environmental factors that impede or
facilitate healthful eating among treatment-seeking overweight/obese adolescents to address
current gaps in the literature on how best to improve the success of behavioural interventions
targeting adolescent obesity. Findings will contribute to understanding dietary choices among
overweight/obese adolescents with implications for improving the diets of these youth and
obesity treatment programs. Identification of environmental factors influencing diets may also
help inform changes to home, school and community environments that may support healthier

food choices among wider populations of adolescents.



Chapter 2: Review of the Literature

This chapter provides a brief review of the literature on adolescent obesity, dietary
behaviours and food environments. First, an overview of adolescent obesity, dietary behaviours,
and the link between dietary behaviours, obesity and health will be presented with a focus on the
Canadian context. Second, an overview of adolescent development and the implications for
overweight/obese adolescents is discussed. Third, the conceptual framework used in this thesis,
which outlines the environmental factors examined in Studies 1, 2 and 3 (Chapters 3 to 5,
respectively) will be described. Finally, the current evidence linking adolescent diets to pertinent

factors in home, school and community food environments will be reviewed.

2.1 Obesity in Adolescents and its Health Consequences

Worldwide, it is estimated that 150-160 million children (5-17 years old) are
overweight/obese.”® The most recent statistics from the 2009-2011 Canadian Health Measures
Survey indicate that over 30% of 12-17 year old adolescents are overweight/obese, using WHO
cut-points.” This rate represents a tripling in obesity among Canadian adolescents since 1978.2
Similar rates of overweight (19% vs. 21%) and obesity (11% vs. 10%) have been identified for
adolescent boys and girls, respectively.? This unprecedented level of overweight and obesity has
resulted in an increase in the incidence among children and adolescents in Canada of Type 2
diabetes, historically considered an adult-onset disorder.?* In addition, childhood obesity is
associated with increased incidence of sleep apnea, metabolic syndrome, and psychological
problems.?*2* Examination of a nationally representative sample of American adolescents
revealed that overweight/obese adolescents had lower self-reported health, and more functional

limitations that negatively impacted depression, self-esteem and social functioning at school.?



Two systematic reviews of studies that followed obese children into adulthood suggest that
obesity persists into adulthood and is strongest for those who are obese as adolescents.?**’
Furthermore, the long term health impact of childhood overweight/obesity in adulthood has been
found to include increased mortality and cardio-metabolic outcomes such as diabetes,
hypertension, heart disease and stroke.?® Less consistent evidence also points to a link between
obesity and certain forms of cancer such as prostate and breast cancer.”® These long term health
impacts also result in a serious economic burden. A recent economic analysis suggests that the
increased lifetime medical cost associated with a 10-year-old obese child is $19,000 relative to a
normal weight child who remains normal weight into adulthood.?® These serious personal,

health, and economic repercussions of childhood obesity demand a collective effort to better

support behaviours associated with obesity, such as healthy diets.?

2.2 Dietary Behaviours among Canadian Adolescents

A less than optimal dietary quality has been observed among Canadian adolescents.’
Approximately 65% of 9-18 year olds consume fewer than five servings of vegetables and fruit
(VF) and 13% consume more than the recommended range of 25% to 35% of energy from fat.
In addition, one quarter of energy intake of 9-18 year olds comes from naturally occurring or
added sugars, with 40% of this energy comprised of foods in the “other” category (e.g. fats/oils,
sugar, chocolate, soft drinks).* Similarly, just over one quarter of energy intake among this age
group comes from snacks (i.e. foods consumed outside of meals) that also consist primarily
(~40%) of foods in the “other” category.” Soft drinks were the most commonly consumed item
in the “other” category and contributed 14.3% of total sugar intake.*® High levels of soft drink

consumption have been reported for both adolescent boys and girls; 53% of boys and 35% of



girls consumed non-diet soft drinks in the previous day.® Furthermore, the after school snacking
period contributed 13% of total daily energy intake, of which energy-dense foods such as
cookies, SSB (includes soft drinks and other sugar-added beverages such as iced tea, fruit drinks,
energy drinks, and lemonade) and sweets made up the greatest proportion.®

As Canadian children get older their dietary quality tends to decline.>® As compared to 9-
13 year olds, among 14-18 year olds, consumption of regular soft drinks increased from 152 g to
376 g per day® and the percentage of boys and girls who exceed the recommended range for
energy from fat increased from 11% to 15%.> The percentage of calories obtained from snacks
also increased slightly from 26% to 29% and the percentage of boys and girls reporting fast food
consumption on the previous day jumped from 21% to 34% between these two age groups.” In
the United States (US), data also show declines in dietary quality from younger to older age
groups’ as do longitudinal studies following children over time.? In a study examining the
transition from elementary to middle-school, young adolescents increased their SSB intake by
three-fold and decreased their fruit intake by 41% and vegetable intake by 25%.% Another study
following 15-17 year old adolescents found an increase in fast-food consumption but no change
in SSB intake over time.*? Poor dietary quality in adolescence is of concern as dietary practices
have long-term health implications, including the development of obesity and its associated co-
morbidities.”® Independent of obesity, poor dietary quality is a risk factor for heart disease,
diabetes, and certain cancers.®® In addition, short-term health implications include weight gain,
iron deficiency, eating disorders, under-nutrition, and dental cavities.*** Given these health

implications, efforts to improve the dietary quality of adolescents are warranted.



2.3 Diets and Obesity

Changes in dietary behaviour have been implicated as likely contributors to the increase
in obesity observed over the last several decades.”® For example, the 15% increase in the average
US body weight equates to 300 excess kilocalories per day, the equivalent of just an extra
chocolate bar, slice of pizza or large SSB per day.”® Evidence linking particular dietary
components to the development of obesity is mixed,*® but several large cohort studies have
identified a relationship between dietary components consumed by adolescents and
overweight/obesity.*”*® Examination of the cross-sectional relationship between dietary patterns
and obesity among 10 year olds across 21 years of the Bogalusa Heart Study revealed that SSB,
sweets (desserts, candy), total consumption of low-quality foods, and total food consumed from
snacks were positively associated with overweight status.®” A longitudinal study following 5-15
year old youth in the UK revealed that diets characterized by high energy, high fat, and low fibre
(of which VF were the primary contributors of the high fiber dietary pattern) were positively
associated with overweight/obesity over time.® There is also evidence that low intake of VF and
high intake of fat and other energy-dense low-nutrient foods are associated with increased

373942 and risk of chronic disease.*® In addition to the types of food consumed, snacking

weight
may be an important contributor to weight gain as the number of eating occasions has been
implicated as a more biologically plausible driver of the obesity epidemic than the amount
consumed at a particular eating occasion.* Both healthful and less healthful foods and beverages
are consumed for snacks,>* but data suggest that frequent snacking results in higher daily
energy intakes by adolescents.*> Among a nationally representative sample of US adolescents,

each additional snacking occasion resulted in a greater mean daily energy intake for boys and

girls with a 50% greater intake for those who snacked four or more times per day as compared to
7



those who didn’t snack at all.*® These findings suggest that the energy consumed from snacks
may not be compensated during meals.* Based on this body of research, VF, fat, SSB (e.g. iced
tea, fruit punch, slurpees and sports drinks), desserts/treats (e.g. cookies, cake, candy, chocolate,
ice cream and chips), and snacks (i.e. number of snacking occasions) seem to be particularly

relevant to overweight/obese adolescents and are the focus of this thesis.

2.4  Adolescent Development

Adolescent health behaviours, such as diet, should be considered in the context of the
literature on adolescent development. Adolescence is a developmental time period characterized
by a number of physical, behavioural, cognitive, social, and contextual changes that begin in
early (10 to 13 year olds) and middle (14 to 17 year olds) adolescence and continue into late
adolescence/emerging adulthood (18 to 25 year olds).*® In early and middle adolescence (the age
group of interest in this thesis research), considerable biological and physical changes occur
during puberty, including significant weight gain.*®*” Adolescents also experience broad
cognitive gains such as increased capacity for complex thought, logical and independent
thinking, reasoning, self-reflection, expression of feelings, and a greater ability to think about the
future.*® One of the hallmarks of adolescent development is the increase in autonomy,
independence and involvement in social relationships.**° In conjunction with increased
autonomy, adolescents become exposed to new contexts and environmental structures such as
entering middle and high school where they take a larger role in choosing their courses, friends,
and the activities that they participate in, they may obtain a part-time job, and spend more time
with their peers outside the home.***® These gains in autonomy and cognitive ability suggest that

adolescents have increasing control over their food choices, are exposed to a greater variety of



food choices in various environments, and may consider a complex array of factors when making
their food choices.

Among overweight/obese adolescents, normal social and psychological development may
be hampered. Research suggests that body dissatisfaction is lower among overweight/obese
adolescents, and in turn, these youth experience lower self-esteem and more depressive
symptoms.®® In addition, overweight/obese adolescents with more developmentally appropriate
parenting experiences (e.g. higher parent connectedness, parent expectations, and moderate
monitoring) have improved self-esteem and depressive symptoms.>? Obesity in adolescence may
also affect peer relationships. Research has shown that overweight/obese adolescents are more
socially isolated and have fewer friends than normal-weight adolescents;>® however, other
studies have found no difference in the number of friends between overweight/obese and normal-
weight girls at nine years of age.>® Greater social isolation may be caused by decreased
involvement in sports and other extra-curricular activities and greater television (TV) watching,>
but also the general societal stigma against obesity that exists in North American culture.?
Together, this research suggests that overweight/obese adolescents experience greater emotional
and social challenges than normal weight adolescents in their development, which may alter how
these youth make food choices.

As a result of the extensive developmental and contextual changes that occur in
adolescence, it has been theorized as an important time where decisions that are made affect
future development.*®*® For example, adolescence is a period of increased choices, whereby new
behaviours are formed and patterns of behaviour can determine trajectories or pathways into

adulthood.***° For this reason, adolescence may be an important time to intervene on dietary



behaviours, with the hope that interventions will promote healthy habits that are maintained into

adulthood.

2.5 Environmental Influences on Dietary Behaviour

Overweight and obesity is the result of a chronic energy imbalance thought to be driven
primarily by increased energy intake and/or decreased energy expenditure.>*> As such, the
majority of treatment efforts have focused on encouraging individuals to eat less and move
more.”®*’ Despite the fact that genetic predisposition plays a role in the development of
obesity,”® a growing body of evidence suggests that the environment is exerting the strongest
force in the upward trends in childhood obesity over the past 30 years.***®° Given that the
promotion of more healthful diets among youth is already a key component of obesity treatment
strategies, shaping the environment to better support healthful eating has great potential as an
additional strategy to reduce adolescent obesity. Closer examination of environmental influences
on diets among overweight/obese adolescents who are participating in intervention programs
may be particularly helpful in supporting behaviour change and, in turn, improving the success
of interventions.

From a socio-ecological perspective, health behaviours are influenced by the
environments in which individuals operate. Bronfenbrenner was the first to propose an
ecological model to study child development in light of previous research that had not considered
the real-life context in which child behaviours occured.®® This model situates the individual
within a series of nested systems, including the micro-system (e.g. family, school, peer group,
workplace) and macro-system (e.g. broader political and social structures acting on an individual

and on settings) as well as meso-, exo- and chrono-systems that describe the linkages between
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systems, individuals and time.'® More recently ecological models have been applied to obesity-

related behaviours!263

to address the multiple contextual factors that are thought to influence
lifestyle behaviours, including healthful eating. The model proposed by Story et al.,* depicted in
Figure 2-1, identifies the individual factors as well as the physical, social, and macro-level (e.g.
economic and political) environments that are important for understanding food choices.
Importantly, this model highlights the influence of various environments on dietary behaviours
and the importance of understanding how these environments might impact adolescent dietary
intake.

As depicted in Figure 2-1, characteristics of the individual are at the center and play an
important role in determining food choices. The figure also shows that individuals and their
choices are embedded within, and interact with, social, physical and macro-level environments.
Pertaining to adolescents, the concentric circles represented in Figure 2-1 illustrate that the
actions and norms of an adolescent’s social network (e.g. family, friends, and peers), the settings
within which these social networks operate (e.g. home, school, community, workplace), and the

broad-level policies and systems acting on these settings may contribute to adolescent food

choices.
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Figure 2-1 M. Story et al., Figure 1 An ecological framework depicting the multiple
influences on what people eat.'* Retrieved May 4, 2014. Reprinted with permission from
Annual Reviews.

The model presented in Figure 2-1 was adapted for the research presented in this thesis to
focus on home, school and community food environments. Factors within these environments are
the most proximal, and perhaps the most influential, in determining adolescent food
choices.*8% These include factors within the physical and social environment of the home,
school, and community (e.g. what is available to eat or drink, and family and peer influences)'®*
and factors within the macro-level environment of the school and community (e.g. food and
beverage prices and marketing). Figure 2-2 summarizes the primary environmental influences

that will be the focus of this thesis.
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Adolescent Dietary Intake

Figure 2-2 Conceptual model illustrating environmental influences within the home, school,
and community settings on adolescent dietary intake
2.5.1 The Home Food Environment

Research suggests that Canadian and American adolescents consume between 50-60% of
their total energy intake while they are at home.>*? Parents, therefore, play a key role in
determining their child’s preferences and can create the social and physical environment in
which a substantial proportion of food choices are made.'”® The following section will review
the evidence linking key factors within the social and physical environment of the home found to

influence adolescent dietary behaviour (Figure 2-2).

Social Environment
As depicted in Figure 2-2, several aspects of the social environment can influence
healthful eating habits at home, including 1) parent modeling of healthful or less healthful eating

habits; 2) parenting styles or practices through which food behaviours are navigated; and 3)
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family meal patterns that set the tone for eating within the family, which are further described in

this section.

Parent Modeling

As described by Bandura’s Social Cognitive Theory that integrates central elements of
Social Learning Theory, health behaviours are influenced through observational learning.®® In
terms of developing healthful eating habits, parent modeling of healthful choices (e.g. parent eats
and enjoys \VF) may promote children’s VF intake by increasing their child’s self-efficacy.®” On
this basis, several studies have set out to examine this relationship.

Parent modeling of food intake has been identified as an important predictor of child

intake16,68,69

and has been identified by families as an important way to improve healthful eating
of both children and the whole family.” A large nationally representative study of US parent-
child (2-18 years old) pairs found moderate to weak correlations (r=0.20-0.33) in dietary intake
across a range of dietary components including fat, VF, candies, and soft drinks. This study
reported a stronger resemblance with mothers, for older children, for non-white Hispanics, and
by income and education levels for some dietary components.” For example, stronger
resemblance was reported for: dairy consumption in mother-child pairs; soft drink intake and
overall dietary quality in Hispanic and other ethnic families; intake of most dietary components
in older children except for VF, dairy, and sugar and candies; and diet soft drink intake in
families with a higher socioeconomic status (SES).”* A meta-analysis of 15 studies that
examined likeness in parent-child diets reported a mean correlation of 0.20 for fat intake in

grams, 0.19 for energy intake from fat, and 0.17 for total energy intake across studies.”” The

authors noted that most studies were small; correlations varied broadly across studies (e.g. for
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energy intake, r = -0.24-0.39); and the strength of associations was greater when studies assessed
diets using a 24-hour recall as compared to a food frequency questionnaire, when study quality
was rated as higher, and when the study population was from a non-European or non-American
country (e.g. Canada, Mexico, Brazil, North Korea, Nigeria).”

In addition to the likeness in parent-child diets, the specific act of parent modeling can be
measured as perceived modeling, by asking adolescents directly about the foods that they see
their parents eating. In a review of psychosocial correlates of eating behaviours, perceived parent
modeling was the most consistent factor associated with child and adolescent diets, greater than
parent-reported modeling, with associations found for VF, fat, energy, SSB, sugar, snacks,
healthful foods, and less healthful foods.™ Together these findings suggest that parent modeling
is not just important for younger children, but may also be important for adolescents. In addition,
likeness in diets between parents and their children may differ across sub-groups of parent-child

pairs (e.g. age, sex, ethnicity, country),'>%772

Parenting Styles and Practices

Additional mechanisms for parent influence on their children’s eating habits include
general parenting style and parenting practices.!” "™ Parenting style is made up of a general set
of parent beliefs and actions that create the emotional climate of the parent-child interaction.”
Four parenting styles have been characterized by Baumrind™ according to the degree of
responsiveness and demandingness that parents exhibit towards their children. Of the four styles,
an authoritative parenting style, characterized as being responsive and demanding without being
intrusive and restrictive, has been associated with greater child fruit intake,”®”” lower rates of

78,79

obesity’®"® and healthier home food environments.®

15



More proximal to feeding behaviours than parenting style, parenting practices include the
rules and restrictions that parents place on their children’s eating behaviours.*** Parenting
practices that restrict or control intake of particular foods have been linked to increased desire
and intake of those same foods when they become available.®*#*® In general, most parenting
practices have been studied in samples of younger children.'® The few studies that have been
conducted with adolescents have found relationships between food-related parenting practices
and food intake,”>® disordered eating,?” and weight status,?® although findings are mixed. For
example, pressure to eat more food, as reported by adolescents, was associated with greater
sweet snack consumption among boys but not girls, while praise for eating healthful food,
reported by the parent, was positively associated with girls’ consumption of savoury snacks.”®
Furthermore, more healthful family rules, such as everyone must eat at the table, were negatively
associated with soft drink consumption but not fat, VF, or snack intake; no associations were
found with rules that restricted foods.®® Results also suggested that controlling practices are
common among parents of adolescents and that lower parent education and income are
associated with higher use of these strategies.® The influence of these strategies is of particular
interest among parents of overweight/obese adolescents since this group may be more apt to use

them as a means to control their children’s food intake and/or weight.

Family Meal Patterns

As families become more constrained by time and money, the frequency and quality of
meals eaten as a family may decrease (e.g. more meals eaten out or in front of the TV).*°
Research conducted with families in Minneapolis/St. Paul found that decreases in the frequency

of family meals occurred among girls, middle-school students, Asian youth, and youth from
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families of lower SES.*! In contrast, the same study found that the frequency of family meals
was increasing among families of higher SES. Trends demonstrating decreases in family meals

in some groups are of concern as regularly eating meals as a family has been associated with

92-94 95,96

greater adolescent dietary quality and lower weight,”™ > with effects found to persist into
young adulthood.”’

The mechanisms that translate family meals into healthier diets are unknown but are
thought to be indirect. For example, stronger family connections may lead to healthier overall
habits® and the quality of foods eaten at family meals may be higher (e.g. more freshly prepared
foods than in other situations).”® One study that examined the types of foods served at family
meals found that three quarters of families regularly included fresh vegetables, one quarter
regularly included a green salad, and one quarter ate fast food for the family meal two or more
times per week.'® Fast-food purchases for family meals have also been related to other less
healthful meal practices (e.g. more soft drinks and less milk and vegetables served at meals) and
increased food and beverage intake.*®

Other meal practices such as eating meals while watching TV have been studied in the
context of child and adolescent diets and weight.”**°*'% Eating meals in front of the TV was

101

unrelated to BMI in studies of 6-12 year olds'® and 8-12 year olds, % but was related to

increased BMI over 3-years in a prospective study of 10-12 year old Australian adolescents.**
Other studies have reported decreased dietary quality among adolescents who watch TV during
meals (e.g. fewer VF).***1% In contrast, another study of Australian adolescents (12-13 years
old) found that neither family meals nor formality of meals (e.g. eating in front of the TV) were

associated with dietary intakes, but eating take-out for meals was related to poorer dietary

quality.” The lack of association between family meals and dietary intake in that study may be
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explained by the large number of constructs examined including parent modeling, availability of
foods in the home, and parenting styles/practices that may have diminished the effect of some

family meal patterns.”® In the Canadian context, high school students who were obese were also
more likely to report watching TV while eating and were less likely to eat with a family member
than non-obese students.'%® These findings suggest that it may be particularly important to study

the family meal context of overweight/obese adolescents.

Physical Environment (Availability and Accessibility)

As depicted in figure 2-2, the physical environment is thought to influence adolescent
dietary intake. Specifically, this section will review the extent to which availability and
accessibility of specific foods in the home environment influence adolescent dietary intake.

Adolescents report that one of the most influential factors in their food choice is what
food or beverages are available to eat or drink in their home.'®” Cross-sectional, 10811

114,115

longitudinal™ ™ and review studies have documented an association between home food

availability and consumption among children and adolescents. A large proportion of these

110,113-119

studies have focused on VF availability and consumption, while others have looked at

110113120 g4t 118 and other energy-dense foods and drinks.”****"12! Conversely, other

dairy,
studies have found no association between home availability and intake of VF,*® high fat
foods,"® and SSB."

Inconsistencies across and within studies suggest that home food availability contributes
to consumption in certain home environments, but may differ depending on the food type or

characteristics of the participant (e.g. sex, race/ethnicity). Home environments that provide

greater social support for healthful eating, more healthful family meal patterns, are food secure
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and have higher family-level SES have been associated with greater home VF availability, and in

turn, greater adolescent VVF intake.'*®

Moreover, evidence suggests that certain styles of
parenting, in combination with access to energy-dense foods, may lead to greater consumption
and eventually higher BM1.47*3119 Additionally, home food availability has been associated
with intake among some groups of adolescents and not others. For example, adolescent-reported
home availability of less healthful foods (e.g. junk food, SSB) was associated with sweet snack
consumption among girls only,”® while another study found that parent-reported availability of
fruit was associated with intake among white adolescents, but not black adolescents.*®
Identification of adolescents whose diets benefit the most from changes in home food availability
will help to direct intervention programming.

Access to foods is different from availability. Access is not limited to the presence of
foods but depends on how easy it is for children and adolescents to obtain them (e.g. fruit from a
bowl on the table, cut-up vegetables at eye-level in the refrigerator). Studies have found that
access can also be an important influence on diets.™®** In younger children, it seems that
greater accessibility is particularly important when preferences for VF are also low.*® For
example, a study of grade 4 to 6 students reported that home availability of VF and 100% VF
juice was the only significant predictor of VF and juice intake when taste preferences were high,
but that availability and accessibility were predictors of FV and juice intake when taste
preferences were low.'® Both availability and accessibility have been studied primarily in the
context of younger children’s VF consumption; however, qualitative studies of adolescent food

choice suggest that home availability and accessibility of foods are important influences on their

eating behaviours.*®"*# Overall, the importance of the home food environment on adolescent
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dietary intake will likely depend on influences outside the home, namely, from school and

community environments.

2.5.2  The School and Community Food Environment

As adolescents become more autonomous and independent from their parents, the
influence of school and community settings, including the influence of peers, becomes
increasingly important.'® The growing interest in school and community environments is also the
result of evidence that US adolescents consume one third of their daily energy intake while at
school.*#12124 Although intake within the school setting is less clear in the Canadian context,
food sources outside the home are likely important. One third of lunch food consumed by grade
5 and 6 elementary students in the province of Prince Edward Island was found to come from
school sources'®® and Canadian adolescents (9-18 years old) consume up to one quarter of their
energy from fast food outlets or other sources away from the home, which likely include sources
at school or close to school.” This section will review the literature linking the school and
community food environments with adolescent dietary behaviour. As depicted in Figure 2-2,
factors within the social (e.g. peers), physical (e.g. availability and accessibility) and macro-level

environment (e.g. price and marketing) will be examined.

Social Environment (Peers)

Both the influence of individual peers and the pressure to follow group norms are
considered hallmarks of adolescent development.*?® Adolescents spend a large portion of their
time with friends and eating constitutes an important aspect of socialization.* Despite this, both
quantitative and qualitative studies have been unable to demonstrate a consistent relationship

between peer influence and dietary behaviours.*?” 3 The strongest evidence comes from social
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network analyses that have found associations in relation to fast food, breakfast, whole-grain,
dairy and vegetable, but not fruit, intake between adolescents and individuals identified as their
friend or best friend.*****? Other studies have been unable to find associations between

127

adolescent diets and the perception of less healthful food intake *** or low fat snack purchasing

by friends.**

There is also evidence to suggest that overweight/obese youth may be particularly
affected by peer dietary practices.”***** An experimental study demonstrated that only
overweight youth were influenced by the presence of peers and that these youth were more likely
to consume a healthful snack if a peer did so as well.*** In addition, a social network analysis
study found that adolescents with the highest BMIs also had the most similar eating
behaviours.™*® The growing influence of peers in adolescence as well as the evidence of an

association with peer diets, particularly among overweight/obese adolescents, suggests the need

for further investigation.

Physical Environment (Availability and Accessibility)

Of particular interest is the influence of the school food environment during adolescence,
as adolescents may be more likely than younger children to purchase foods or beverages while at
school™ and to leave the school campus to purchase meals and snacks during the day.™*® The
availability of energy-dense, nutrient-poor foods and beverages sold in school cafeterias, in
school vending machines, and in outlets close to the school has been implicated as a potential
influence on poor diets and the current obesity epidemic.***3"*® Exposure to less healthful foods
and beverages at school is also greater among adolescents (e.g. high schools vs. elementary

schools).’*%° Among a nationally representative sample of US elementary and high school
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students, researchers found that almost half of the students consumed low-nutrient, energy-dense
foods obtained at school and that greater availability of such foods at school was associated with
subsequent consumption.**” Of the limited number of interventions that have improved the
quality of foods and beverages offered at school, studies from Canada, the US and Europe have
reported a modest impact on fruit,**"*? fat, 11143144 SSB intake’*® and weight outcomes.****** In
one study, increased availability of low fat choices in high schools resulted in increased sales of
low fat foods that was maintained after two years.*** Other studies have demonstrated mixed
findings. For example, a study of US schools found that grade 8 students who gained or lost
access to competitive foods at school (e.g. junk foods and beverages) did not change their
consumption of VF, but did increase SSB consumption among males, minorities, and students
living in poverty.**® Evidence suggesting that the types of foods and beverages offered at school
will lead to changes in students’ consumption appears promising,*** but may be more beneficial
for certain students.*® In addition, less healthful foods accessed from other locations (e.g.
brought from home or purchased off school property) will also need to be addressed.
Availability and access to less healthful foods in the area surrounding schools is a
growing concern.**"**® Research shows that fast-food outlets are clustered near schools,
especially in socially deprived areas.**® A recent review on this topic found little evidence of an
association between the retail environment surrounding schools and students’ food consumption
or purchases, but did find a positive association with body weight.** In the Canadian context, the
density of food retailers near a school was associated with increased lunch time consumption at
food outlets,** but was unexpectedly related to a decreased risk for overweight/obesity and very

small socioeconomic gradients were identified.*** Given these conflicting results, further studies,
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particularly in the Canadian context, are needed to elucidate the role of food environments within
and surrounding schools on adolescent diets.

Associations between the neighbourhood food environment (e.g. the number of fast food
outlets or supermarkets close to home) and food purchasing behaviour,** food intake,*>*>*1>
and weight status'****® have also been reported, although results are often inconsistent. For
example, a study of 5-6 and 10-12 year old Australian children found that fewer fast food outlets
and convenience stores close to home was associated with greater fruit, fast food and takeaway
consumption and that a greater distance from a supermarket was associated with greater
vegetable intake.”***> Among older adolescents, the proximity to restaurants, fast food outlets,
convenience stores, grocery stores and retail facilities was found to be associated with adolescent
SSB consumption but not total energy or VF intake.™*®* Another study conducted in three large
metropolitan US cities reported no relationship between more or less healthful neighbourhood
food outlets and adolescent VF intake.®" In general, a limited number of studies have examined
the community food environment and adolescent dietary intake and those that have been
conducted report inconsistent findings. The community food environment remains difficult to
measure and studies may need to consider a less restrictive definition than the direct area
surrounding a home because families may be affected by food choices near other locations where
they spend a considerable amount of time (e.g. routes between home and work or home and

school, or near where extracurricular activities take place).'*® %

Macro-level Environment
As depicted in Figure 2-2, broader level influences that occur within the macro-level

environment are thought to influence adolescent eating habits. Namely, the price of foods and
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beverages and their marketing in schools and communities are thought to influence adolescent

diets and will be reviewed in this section.

Price
Adolescents rate cost as the third most important reason for selecting vending machine
snacks, behind taste and hunger.™ In the school setting, price reductions on healthful snacks

F'*! and low fat options*® increased purchasing of these foods in amounts

such as fresh V
proportional to their price reductions. For example, low fat snack purchases in high schools
increased by 9%, 39%, and 93% when prices were reduced by 10%, 25%, and 50%,
respectively.'® These results also demonstrate that adolescents are sensitive to food prices.'® In
the community, studies of fast-food prices have also found that higher prices result in decreased
consumption,'®® while other studies have reported no change among elementary students*® or an
association among lower income youth only.*® In a nationally-representative study in the US,
Powell et al.'® found that lower VVF prices, higher fast food prices, and greater supermarket
availability were related to higher VVF consumption and lower BMI, particularly among
adolescents who were overweight or at risk for overweight and of lower SES. The sensitivity to
price demonstrated by this age group suggests that the influence of price on adolescent food
choice should be pursued as an important area for future research. In addition, the prices of less
healthful foods and beverages warrant greater investigation given that price was identified as one

of the most effective public health strategies responsible for reducing adolescent smoking

rates.*®’
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Marketing

Globally, the types of foods and beverages marketed to children and adolescents consist
overwhelmingly of energy-dense foods that are high in fat, sugar or salt.****"* By comparison,
almost no marketing is done for VVF, whole grains or milk.****"* A WHO investigation of
marketing to children worldwide showed that in addition to high levels of less healthful food
marketing, children have high levels of food marketing awareness® resulting in increased
consumption of marketed foods.*®®!? There is also evidence that food and beverage advertising
targeting children is on the decline, but that advertising targeting adolescents has increased.!”
Between 2003 and 2007, exposure to TV food advertisements in the US, assessed by Nielsen
Media ratings, increased by 4% among 12-17 year old adolescents, with fast food advertisements
increasing by 20% and sweets and beverage advertisements falling by 12% and 30%,
respectively.'” In the 2003-2004 school year, over half of US public schools participated in
some form of marketing partnership with companies that sold foods high in fat and sugar and
low in nutritional value.*™ In Canada, limited data are available; however, a survey conducted by
the Canadian Centre for Policy Alternatives and the Canadian Teachers’ Federation found that
32% of schools reported the presence of food advertising and that advertising was as high as
55% among high schools.'” Research conducted in Alberta high schools suggests that about half
of students see brand logos for snack or beverage items while they are at school, primarily
through vending machines selling and advertising these products.*”® Little is known about the
extent or effects of food marketing in Canadian schools or communities, and in general, further

studies are needed to develop a better understanding of the importance of food advertisements in

shaping adolescent food choices.
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2.6 Methodological Challenges

The previous section of this chapter summarized the current evidence linking adolescent
diets to pertinent factors in home, school and community food environments. In general, the
literature suggests that associations between many environmental factors and adolescent dietary
behaviours are inconsistent across studies. In part, methodological weaknesses of previous
studies may explain some of these inconsistencies. First, most studies rely on cross-sectional
data. Although much more feasible than longitudinal or experimental studies, cross-sectional
analyses provide no evidence of causation, making it difficult to assess if an environmental
factor leads to certain dietary behaviours or if these are merely co-occurring states that may be
related to some other third factor. Despite this, cross-sectional studies do provide valuable
insight on potential causal relationships that need to be further examined in longitudinal or
experimental study designs. Qualitative studies can also provide useful and novel information
about potential mechanisms that may explain how environmental factors influence behaviour.

Second, the assessment of diets often relies on surveys (e.g. food frequency
questionnaire) that collect information about what foods/beverages were consumed in the
previous week, month or year.'”” These surveys can introduce error because it is difficult for
individuals to accurately recall the types and amounts of foods they have eaten over a long
period of time.*’’ Less time-intensive than detailed food records, 24-hour dietary recalls help to
reduce recall error by guiding individuals to remember every food/beverage they consumed on
specific previous day(s)."”” This method is prone to error because of day-to-day variation in
diets, but collecting multiple days of dietary intake helps to reduce this error.*’”” In addition, 24-
hour dietary recalls may provide a more sensitive measure of diet to compare with environmental

exposures that are also measured during the same time frame.
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Third, many studies focus on single factors or constructs in isolation, without
consideration of how combinations of factors might contribute to dietary choices. This has been
identified as a key challenge in a review of food-related parenting practices, as these practices
occur within complex home food environments and are influenced by factors outside the home.®
In addition, analyses do not always control for appropriate confounding variables or test the
effects of moderating variables which are needed to fully understand the interplay of influences
on dietary behaviours.#7®

Fourth, many studies do not assess the psychometric properties of measures used to
assess environmental factors within their own study sample. A recent review of youth physical
activity parenting practices found that only three studies (7%) reported on psychometric
properties obtained from the study sample. Instead, they referenced previous studies using the
measure.'” Poor measurement of environmental variables may explain null or inconsistent
associations in some studies. Reliability and validity of study measures, which are based on
testing within the study sample, are required to appropriately evaluate study results.*”

Lastly, aspects of the environment may influence dietary intake among some adolescents

and not others; therefore, there is a need to identify for whom these environmental characteristics

are most important. The studies presented in this thesis help to address some of these challenges.

2.7 Summary

Adolescents divide their time among multiple environments. A large proportion of their
food and beverage consumption occurs at home, at school, and in the community suggesting that
these three environments may influence food choices.>** The home environment most likely

plays a pivotal role in shaping children’s health behaviours including diets, but the extent to
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which it continues to shape adolescent health behaviours is less clear. There may also be
synergistic effects on adolescent diets among factors across these settings. For example, a recent
examination of the interaction between an adolescent’s family and community food environment
suggests that when both settings are supportive of healthful eating (e.g. greater number of family
meals combined with lower density of fast food outlets near the home) adolescents consume

more VVF and have a healthier BM1.*8°

Obesity treatment programs targeting adolescents have
only been modestly successful at teaching skills and strategies to promote healthful eating, in
part, because they fail to address the social, physical and macro-level environments that may

impede an adolescent’s ability to carry out desired behaviours.*®*¥ A closer examination of

these environmental factors among overweight/obese adolescents who are participating in

obesity treatment programs may be particularly helpful in improving the success of these

interventions and helping teens to lead healthier lives.

2.8 Rationale, Objectives and Hypotheses

Little is known about the environmental factors within home, school and community
settings that influence diets among treatment-seeking overweight/obese adolescents. Despite the
growing body of evidence that suggests the home environment is an important target for obesity-

19.183 it remains unknown which

promoting behaviours in youth, including dietary behaviour,
aspects are most important and what role the school and community environments play. The
overall purpose of the three research studies presented in this thesis was to address these gaps,

with a primary focus on examining environmental factors within the home setting and a

secondary focus on exploring environmental factors outside the home (e.g. school and
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community setting). Studies 1 to 3 are presented sequentially in Chapters 3 to 5 of this thesis.

The aim of each study is summarized here:

Study 1: Associations in Parent-Adolescent Dietary Intake. The aim of this study was to
determine the association between parent-child dietary intake among overweight/obese
adolescents. H;: It was hypothesized that there would be a positive association between parent
and adolescent intake of five dietary components (VF, total fat, SSB, desserts/ treats, and
snacks). In addition, it was hypothesized that parent-adolescent associations would be greater
among adolescents who were of younger age, female and from a family with a lower household

income and educational attainment.

Study 2: Model of the Home Food Environment and Adolescent Dietary Intake. The aim of
this study was to investigate associations between the social environment (modeling, parenting
style, and meal practices) and the physical environment (availability of less healthful foods and
beverages) of the home setting, and intake of five dietary components (VF, total fat, SSB,
desserts/ treats, and snacks) among overweight/obese adolescents. Ha;: It was hypothesized that
reduced availability of less healthful foods and beverages in the home (e.g. parents were asked if
they had selected high fat foods or soft drinks in their home), parent modeling of healthful
choices, a more authoritative parenting style, and more healthful family meal practices would be
associated with more healthful dietary habits (e.g. more VF, less fat, and fewer SSB,
desserts/treats and snacks). Hap: It was also hypothesized that an authoritative parenting style,
parent modeling of healthful choices, and more healthful family meal practices would indirectly
influence adolescents’ healthful dietary habits through availability of less healthful foods and

beverages in the home.
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Study 3: Barriers and Facilitators to Healthful Eating at Home, School, and in the
Community Explored through Photovoice. The aim of this study was to explore perceptions
among overweight/obese adolescents of factors within home, school, and community
environments that influence more healthful food choices. Given the qualitative nature of this
aim, no specific a-priori hypotheses are listed; however, it was anticipated that factors
corresponding to the socio-ecological framework would influence food choices (e.g. physical,
social and macro-level factors that make up the home, school and community food
environments).

These three studies will help to address current gaps in the literature on how to improve
the success of behavioural interventions that address adolescent obesity. There is a need to
identify environmental factors that impede or facilitate healthier dietary behaviours among
overweight/obese adolescents in order to support healthful lifestyles in this population that may,
in turn, prevent future chronic disease risk.2® Furthermore, identifying environmental factors that
influence food choices has the potential to inform changes to home, school and community
environments that may support healthier food choices among wider populations and lead to more

adolescents achieving healthy weights.
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Chapter 3: Associations in Parent-Adolescent Dietary Intake

This chapter presents the findings of Study 1, a cross-sectional analysis that examined
associations between select dietary components and nutrients among overweight/obese
adolescents and one of their parents. Since parents are likely the closest relational figures to
adolescents, similarities in their diets were examined. This chapter includes a brief introduction
to better situate the specific aims of this study with the current literature, followed by a detailed
description of the study methods and results. Finally, a discussion of the results and brief
conclusions are presented. More detailed conclusions and study implications as they relate to the

entire thesis are presented in Chapter 6.

3.1 Introduction

Promoting more healthful diets among children is a key component of obesity prevention
and treatment strategies. In both Canada and the US, adolescents do not meet recommendations
for VF intake and consume too many of their calories from fats and sugars, particularly from
snacking between meals.>*®**# Several studies, including population-based samples,
experimental and systematic reviews, have reported comparable diets (i.e. in terms of macro-
nutrient and food group breakdown) between obese and non-obese adolescents particularly for
less healthful foods and beverages.’®”**° Given the less than optimal quality of adolescent diets,
and the wide-spread prevalence of childhood obesity, a greater understanding of the factors that
influence dietary behaviour is needed.

Parents can shape the dietary behaviours of their children through the modeling of
healthful or less healthful eating habits.*”®® As described by Social Learning Theory, important

relational figures (e.g. a parent to child) can influence behaviour through observational
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learning.®® As described in Social Cognitive Theory, successful modeling (e.g. parent eating and
enjoying VF) serves to increase the self-efficacy of the observer in carrying out the desired
behaviour (e.g. child consuming VF).®’ Previous studies have identified parent modeling of food
intake as an important predictor of child intake.'®®®® Although adolescence is a time of growing
autonomy, greater than 60% of energy consumed by adolescents still comes from the home,
suggesting that parents have an opportunity to shape adolescent dietary behaviours.** A
nationally representative sample of 1500 US parent-child (2-18 years old) pairs found
correlations in dietary intakes ranging from 0.20 to 0.33. Stronger resemblance in intakes for
several dietary components were present for mothers, for older children, for non-white
Hispanics, and among families with higher income and education levels.”*A meta-analysis of 15
studies reported similar moderate to weak associations between parent-child dietary intake.”* The
strength of these associations depended on methodology, nutrient or food group assessed, sex of
parent-child pair, age of child, and population group studied.”® Variation across participant
characteristics suggests that studies should consider parent-child dietary resemblance within
different sub-groups. For those sub-groups with a stronger resemblance in parent-child diet,
interventions targeting parents may prove more fruitful for promoting child/adolescent diet.

Few studies have compared parent-child dietary intake among families with adolescents who
are overweight/obese. One study by Raynor et al. found that among overweight/obese children
(4-9 years old), parent-child intake was positively related for most food items (r=0.22-0.45),

except SSB.* With one third of adolescents in the US and in Canada overweight/obese,***

a
greater understanding of how parents influence adolescent dietary behaviour among this group is
timely. Furthermore, since overweight/obese adolescents are at a greater risk for developing

chronic diseases later in life,?® studying the factors related to more or less healthful diets in this
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population may contribute to understanding and reducing the overall population chronic disease
burden.

The aim of the present study was to examine the relationships between parent and adolescent
intake of VF, total fat, desserts/treats, SSB, and snacks among overweight/obese adolescents. It
was hypothesized that parents and adolescents would have similar diets. Based on findings from
previous studies, differences in association by age, sex, income and education levels were also

examined.

3.2 Methods
Participants

Baseline data collected from 165 parent and adolescent participants of the MySteps®
intervention were used for this cross-sectional study. Families were recruited primarily by
newspaper advertisements (62%), but also by other advertisements such as Facebook, Craigslist,
and a parenting magazine (5%), by contacting former patients of the Endocrine and Diabetes
Clinic at BC Children’s Hospital (13%) or the Centre for Healthful Weights program in BC
(16%), or by other means (e.g. referral by other participants) (4%). Eligible participants were
adolescents who were 11-16 years old and had Body Mass Index (BMI) z-scores greater than one
standard deviation above the mean, according to the WHO age-and-sex matched growth
charts.'*? Participants also had to reside in the Greater Vancouver Area, read at the grade 6 level,
speak English, and not be planning to move within the study period. In the main intervention
study, 10 year olds were excluded because they did not meet the reading level and 17 year olds
were excluded because they could begin college/university during the intervention and move

away from home. Participants were also excluded because of comorbidities requiring medical
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attention or that made physical activity too difficult, use of medications that can affect body
weight, diagnosis of Type 1 diabetes, or participation in another weight-loss program. The
participating parent also had to be a primary caregiver of the adolescent. The 8-month, web
intervention targeted nutrition, physical activity, and sedentary behaviours and the main
components of the intervention included: weekly login to the website to receive a weekly lesson;
development of skills at the individual and familial level including goal setting, self-monitoring,
and problem solving; tailored feedback; information and resources to help guide behaviour
change; and interaction with health counsellors by weekly emails and monthly telephone
counselling. In addition to the web intervention, participants completed four in-person study
visits where anthropometric measurements and survey data were collected. In light of evidence

suggesting that adherence is one of the main barriers to intervention efficacy,'*?

the purpose of
the MySteps® study was to examine a wide range of factors related to intervention adherence.
Of the 183 parent-child pairs assessed at the baseline visit, seven adolescents did not
meet eligibility criteria (i.e., BMI or reading level), leaving 176 eligible families. The
CONSORT diagram depicting participant flow through the intervention is included in Appendix
Al. In addition, six families had either only child or parent dietary data and five parents did not

provide complete socio-demographic information resulting in 165 parent-child pairs for the

present study.

Procedures
At the baseline study visit, a trained staff member collected anthropometric
measurements, administered questionnaires and instructed participants to complete a computer-

based 24-hour dietary recall. Participants were asked to complete two more 24-hour dietary
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recalls from home over the following week, including one weekend day. Participants were not
assigned particular dates to complete their recalls, which may have inadvertently introduced bias
if they selected healthier or easier reporting days. Anthropometric measurements included weight
and height. Individuals were measured twice without their shoes and excess clothing using a
stadiometer (Hohltain, United Kingdom) and calibrated scale (model 597K, Health-O-Meter,
McCook, IL). If the two measurements were not within 0.5 cm for height or 0.7 kg for weight,
both measurements were repeated. Parents and adolescents were each given a $20 cash incentive

for participation.

Measures
BMI

Parent and adolescent BMI was calculated from the average of two measurements for
height (measured to the nearest 0.1 cm) and weight (measured to the nearest 0.1 kg) using the
formula kg/m?. BMI z-scores were derived from a STATA macro developed by the WHO for
children and adolescents (5-19 years old).*** The WHO calculated these z-scores by merging
data from the 1977 WHO growth reference with data from the 2006 WHO under-five child
growth standards using a smoothing technique.*® The 2006 WHO child growth standards are
based on longitudinal data collected from children under five years of age in six countries under
ideal growth conditions (e.g. breastfed, non-smoking mothers)."*> The WHO growth standards
produce much higher z-scores than growth charts from the Centers for Disease Control, which
are based on a population sample of American children who are heavier by comparison.*® The
197

WHO growth curves are those recommended for use in Canadian children and adolescents.

For descriptive purposes in the present study, the following cut-points were used for adolescents:
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>1 standard deviation (SD) = overweight; >2 SD = obese.’® WHO established cut-points were
used for adults: <18.5=underweight, 18.5- 24.9=normal weight, 25-29.9=overweight, and

>=30=0bese.'*®

Demographic Characteristics

Parents completed a set of five demographic questions adapted from the Canadian
Community Health Survey*® assessing: cultural or ethnic background, parent education,
household income, marital status, and number of children in the household. Details are
summarized below:

1) Parent Ethnicity - Participants were asked to identify which cultural or racial background

applied to them from a list of 13 options, including “other”. Responses were grouped into five
categories: 1) White; 2) East or Southeast Asian; 3) South Asian; 4) Aboriginal; and 5) Other.
The Other category included parents who reported their ethnicity to be Latin American, Black,
Arab, West Asian, mixed, or other.

2) Parent Education - Participants were asked to provide the highest degree, certificate, or

diploma they had obtained and responses were grouped into three categories: 1) Less than or
equal to high school education; 2) Trade certificate, diploma, non-university certificate, or
university certificate below a bachelor level; and 3) University degree or higher.

3) Household Income - Participants were asked, “What is your best estimate of the total income,

before taxes and deductions, of all household members from all sources in the past 12 months?”
Responses to thirteen income groups were collapsed into 4 categories: 1) Less than or equal to

$40,000; 2) $40,001-$80,000; 3) $80,001-$120,000; and 4) $120,000 or greater.
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4) Parent Marital Status - Participants were asked “What is your marital status?” and responses

were grouped into two categories: 1) Married or living common-law; and 2) Single, widowed,
separated or divorced.

5) Number of Children in Household - Participants identified the number of children 17 years old

and younger who were living in their household at the time of the study (0-6 or more).

Dietary Intake

The 24-hour dietary recall program used in the present study was developed at the
University of Waterloo and validated on grade 6 to 8 students (approximately 11-14 years
old).?® The program employed a multiple pass technique where participants have three
opportunities to review their food intake from the previous day. Participants were asked to report
all the foods and beverages that they consumed the previous day at the following meal and snack
times: breakfast, morning snack, lunch, afternoon snack, dinner, and evening snack. Participants
were also instructed to select items from a list of over 900 brand or generic food items and, if
necessary, substitute foods not found with similar items. Based on user comments at the end of
the survey, it is estimated that 20% of dietary recalls had at least one food item that was replaced
by a similar item. These substitutions may have introduced some bias into the results.
Photographs depicting measured portion sizes were used to help participants estimate the amount
of food or beverage they had consumed. A final summary screen allowed the participants to
confirm or delete their selections for each meal. This tool was validated against a dietitian-
administered dietary recall in an ethnically diverse sample with an intraclass correlation of 0.56
for total energy intake.?® The web-based tool underestimated total energy (-10.5%) and

carbohydrate (-15.6%) intakes (p<0.05). Under-estimation of rice and pasta portions on the web
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accounted for 50% of this discrepancy; therefore, adjustments to the tool were made for the
portion sizes of rice and pasta. Dietary data were downloaded from the web survey and
processed with The Food Processor software package (version 8.0, ESHA Research, Salem, OR,
2002) that uses the 2007 Canadian Nutrient file data (http://www.hc-sc.gc.ca/fn-
an/nutrition/fiche-nutri-data/index-eng.php) to calculate nutrient and Canadian food group
estimates.

The present study focused on five components of dietary quality because of their
potential relevance to childhood obesity and chronic disease:*"*? servings of VVF; percentage
energy from total fat; percentage energy from SSB; percentage energy from desserts/treats; and
percentage energy from snacking occasions (Snacks). SSB included regular soft drinks and sugar
drinks (e.g. iced tea, fruit punch, slurpees and sports drinks). Diet drinks and 100% fruit juice
were not included. Desserts/treats included food items commonly consumed for dessert or as a
treat (e.g. cookies, cake, candy, chocolate, ice cream and chips), which are typically energy
dense yet nutrient poor. Food and beverage items consumed during a snack time (morning,
afternoon or evening snack) were combined to calculate the percentage of energy consumed
from snacks, which has been associated with overweight status in previous studies.*”** To

estimate intake per day for each parent and adolescent, values were averaged across the number

of dietary recalls completed (one, two or three days).

Analysis
Percentages, means and standard deviations were calculated for parent and adolescent
dietary intake variables and demographic characteristics. T-tests, Wilcoxon signed-rank tests,

and Wilcoxon rank-sum tests were conducted to examine significant differences in adolescent
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mean intake by sex and compared to parent mean intake. One-way analysis of variance
(ANOVA), Scheffe’s tests, and Kruskal-Wallis tests were conducted to examine differences in
adolescent mean intake across household demographic characteristics.

Multivariable regressions were used to examine associations between parent and
adolescent intake of the five dietary components. Linear regression was used to model the
continuous outcome variables: servings of VF, percentage energy from fat, and percentage
energy from snacks. Assumptions for multiple linear regression were assessed by plotting the
residuals against the fitted values and generating a normal quantile-quantile (Q-Q) plot.?** These
plots suggested that the residuals had a constant variance and that they were approximately
normally distributed. Negative binomial regression was used to model the percentage energy
from SSB and percentage energy from desserts/treats because these variables were over
dispersed due to many valid zero responses. Negative binomial models are used to model over
dispersed count outcome variables.?*? Poisson models can also be used to model count data, but
require that the mean and the variance are equal.?®® To test this assumption, a Poisson model was
fitted and the chi-square statistic was found to be statistically significant confirming over-
dispersion and indicating that a negative binomial model would better fit the data.?’*?*® This
method of estimation is preferred over collapsing data into a dichotomous variable and
conducting logistic regression because it preserves variation and power to detect significant
differences.?®® Dietary variables not expressed as a percentage of energy were adjusted for total
energy intake in regression models.

All five models included the following covariates: adolescent age, sex and BMI z-score;
and parent age, sex, BMI (continuous), parent education and household income. Correlations and

univariate associations were first examined and then all covariates were added to the model. Five
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interaction terms were examined to address the hypothesis that the relationship between parent-
child dietary intake might differ by SES (education and income), parent sex, child sex or child
age.72 Only statistically significant interactions were kept in the final model. Beta coefficients
and standard errors, and relative risks and 95% confidence intervals (CI) are reported for linear
and negative binomial regression models, respectively. Statistical significance was determined as
a p-value<0.05. Analyses were conducted using STATA v.11, College Station, TX: StataCorp

LP.

Sensitivity Analysis

To determine if the number of recall days completed would impact the results, a
sensitivity analysis was conducted with participants who provided two (n=48) or three (n=79)
days of dietary information (eliminating those who only provided one day (n=38)). Effect sizes
were unchanged for all models except for desserts/treats. Results remained similar and non-
significant when the number of recalls was entered as a variable in the final model for
desserts/treats; therefore, participants with at least one day of valid dietary recall data were
included in the final analyses. In addition, eliminating 100% fruit juice from the VF category
was examined to determine if it would impact the results. This was done because100% fruit juice
accounted for 30% of adolescent reported servings of VF and is higher in sugar and lower in
fiber than whole fruits. The models with and without 100% fruit juice did not differ; therefore,
the combined variable was used in this analysis. Additional models for each dietary outcome
were also run to determine if parents and adolescents with a corresponding weight status had

more similar diets. When both parents and adolescents were overweight/obese, as compared to
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when only the parent was normal weight (i.e. discordant weight status between parent and

adolescent), the significance and magnitude of the relationships were unchanged.

3.3 Results

Demographic and household characteristics for the analytic sample are presented in Table
3-1. Adolescents had a mean age of 13 years and were equally split by sex, whereas most of the
participating parents were female (84%). Based on previously described cut-points, 18% of
adolescents were classified as overweight and 82% were obese, while 26% of parents were
classified as normal weight, 31% as overweight and 43% as obese. This means that in 74% of
families both parent and child were overweight/obese. Families in our sample ranged in
educational attainment, household income, ethnicity, marital status and number of children in the

household.
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Table 3-1 Characteristics of 165 adolescent and parent participants

Adolescent Characteristics Girls (n=88) Boys (n=77)
Mean + SD

Age 135+1.9 128+1.6

BMI z-score 26%0.8 2.82+0.9

Weight (kg) 81.9 +20.0 84.6 +25.2

Height (m) 1.65+0.12 1.65+0.12

Parent Characteristics Mean + SD/ n (%)

Age 458 +6.3

BMI 30274

Female Sex 139 (84.2)

Parent Education

High school diploma or less 28 (17.0)

Trade/College certificate 68 (41.2)

University degree or higher 69 (41.8)

Household Income

<=$40,000 33 (20.0)

$40,001-$80,000 54 (32.7)

$80,001-$120,000 44 (26.7)

>$120,000 34 (20.6)

Parent Ethnicity

White 77 (46.7)

East/Southeast Asian 24 (14.6)

South Asian 22 (13.3)

Aboriginal 14 (8.5)

Other 28 (16.9)

Parent Marital Status

Married/Common-Law 119 (72.1)

Single/Divorced/Widowed 46 (27.9)

Children in Family

1 65 (39.4)

2 75 (45.5)

3+ 25 (15.1)

SD, standard deviation; BMI, body mass index

Dietary Intake

Adolescents consumed significantly fewer VF and a lower percentage of energy from
total fat and from snacks, but consumed a higher percentage energy from SSB than parents. Girls
consumed significantly less energy than boys, but consumed a greater percentage of energy from

snacks (Table 3-2). Fewer than 10% of parents and adolescents consumed seven servings of VF
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per day, the minimum number of servings based on Canadian recommendations.?®* The most
recent US recommendations are nine or more servings per day based on a 2,000 calorie diet.”®
Even fewer met Canadian or US guidelines when 100% fruit juice was not included. About 40%
of parents and adolescents were consuming more than 35% energy from total fat, the end of the
range of Canadian and US nutrition guidelines.>’

Table 3-2 Dietary intake as assessed by 24-hour dietary recall of 165 adolescent and parent
participants

Adolescent Parent
All Girls Boys
(n=88) (n=77)
Energy (kcal ), mean +SD 18154575  1706+512° 1939+620 1801555
Vegetables and fruit
servings/d, mean £SD 3.4+1.9% 3.3£1.9 3.5£2.0 3.8£2.0
>7 servings/d, n (%) 9 (5.5) 4 (4.6) 5 (6.5) 10 (6.0)
Vegetables and fruit without juice
Servings/d, mean £SD 2.7+1.7°% 2.6+1.8 2.7+1.7 3.5+1.9
>7 servings/d, n (%) 4(2.4) 3(3.4) 1 (0.6) 6 (3.6)
Fat
%kcal/d, mean +SD 32.748.1°  32.7+7.8 32.6+8.5 34.7+£7.5
<35%l/d, n (%) 100 (60.6)  55(62.5) 45 (58.4) 85 (51.5)
Sugar-sweetened beverages
% kcal/d, mean +SD 3.8+5.6° 4.3+59 3.3+5.3 2.0£3.9
Desserts/Treats
% kcal/d, mean £SD 5.846.3 7.246.9° 4.2+4.9 6.8+8.0
Snacks, % kcal/d, mean +SD 17.4+115% 19.1+12.7°  155+9.7 19.8+13.2

SD, standard deviation
*Significantly different from parent intake, t-test or Wilcoxon signed-rank test (p<0.05); °significantly
different from intake of boys, t-test or Wilcoxon rank-sum test (p<0.05)

Table 3-3 presents differences in adolescents’ dietary intake by household characteristics.
Adolescents with a parent who had a lower educational attainment (<high school) consumed a
greater percentage of energy from fat as compared to those with a parent who had a higher

educational attainment (>university degree). Adolescents with the lowest household incomes
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(<$40,000) had lower percentage of energy from fat than those in the next income bracket
($40,001-$80,000). In terms of ethnic differences, adolescents with an East/Southeast Asian
background consumed fewer servings of VF than those with an Aboriginal background. Finally,
adolescents in single parent households (parent identifies as single, divorced or widowed)
consumed a greater number of servings of VF compared to those in two-parent households

(parent identifies as married or common-law).

Table 3-3 Dietary intake by household characteristics of 165 adolescent participants

VF Fat SSB Desserts/ Snacks
Treats
Mean (SD)

Parent Education
< High school 31(L7) 365(7.9°* 357(5.32) 7.39(8.14) 18.6(12.6)
Trade/College certificate 35(21) 322(9.1)*® 510(7.07) 4.31(4.91) 18.0(12.7)
>University degree 35(1.9) 31.6(6.6)° 2.66(3.55) 6.61(6.36) 16.4(9.8)
Household Income
<=$40,000 34(23) 29.2(9.8)° 5.94(8.61) 5.61(6.96) 16.8(13.8)
$40,001-$80,000 35(2.0) 34.4(7.8)° 3.64(5.01) 6.37(6.26) 18.5(10.7)
$80,001-$120,000 32(1.7) 33.7(8.2" 2.90(4.08) 4.54(4.75) 18.3(12.3)
>$120,000 35(1.8) 32.0(5.3)® 3.21(4.00) 6.69(7.20) 15.1(9.1)
Parent Ethnicity
White 3.6 (1.8)® 33.8(7.1) 453(6.39) 5.43(6.34) 17.8(11.9)
East/Southeast Asian 2.7(2.3)* 29.7(9.0) 2.03(3.39) 5.93(5.46) 13.5(11.0)
South Asian 3.0(1.8)® 31.0(89) 3.07(3.11) 6.89(5.63) 15.3(8.7)
Aboriginal 49 (24P 321(74) 4.94(6.14) 7.96(7.71) 20.9 (12.9)
Other 3.2 (15" 33.7(9.1) 3.41(6.00) 4.76(6.40) 19.5(11.7)
Parent Marital Status
Married/Common-law 3.2(2.0% 323(85) 3.69(5.80) 5.93(6.11) 17.3(10.3)
Single/Divorced/Widowed 39 (17" 335(7.1) 4.14(5.16) b5.44(6.69) 17.8(14.3)
Children in Family
1 3.3(19) 328(8.2) 4.11(6.04) 555(5.64) 17.1(12.7)
2 33(19 329(8.6) 3.70(5.50) 5.96(6.19) 17.5(10.4)
3+ 30(21) 316(6.4) 3.40(4.95) 5.95(8.02) 18.0(11.9)

SD, standard deviation; VVF, servings of vegetables and fruit; Fat, percentage energy from fat; SSB,

percentage energy from sugar-sweetened beverages; Desserts/Treats, percentage energy from desserts or
treats; Snack, percentage energy from snacks
Means with different superscripts were significantly different at p<0.05 based on results from one-way
analysis of variance and Scheffe’s test
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Parent-Adolescent Associations

Parent intake of several dietary components was significantly associated with adolescent
intake, after controlling for a variety of demographic and household characteristics (Table 3-4).
Greater intake among parents in servings of VF, and percentage energy from total fat, SSB, and
snacks was associated with greater intake among adolescents. For every one additional serving of
VVF consumed by parents, adolescent intake increased by 0.23 servings. A significant interaction
with educational attainment was observed for fat intake. Adolescent fat intake was more strongly
associated with the fat intake of parents with lower educational attainment than parents with a
higher educational attainment. Among parents with a high school education or less, a 10%
increase in the percentage of energy from fat was associated with a 6% increase in adolescent
intake. Among parents with a non-university diploma or degree and those with a university
degree, a 10% increase in the percentage of energy from fat was associated with a 3% and 0.2%
increase in adolescent intake, respectively. An additional percentage of energy consumed from
SSB by parents was associated with a 9% increase in adolescent consumption of energy from
SSB. In addition, a significant interaction effect was observed for snacks between boys and girls;
a stronger association in snack intake was observed for parent-daughter pairs than for parent-son
pairs. Specifically, the percentage of energy from snacks consumed by adolescent girls increased
by 3% for every 10% increase in consumption by parents, while for boys the increase was close
to zero, at 0.3%. No significant interactions were found with adolescent age, parent sex (mother

vs. father), or household income.
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Table 3-4 Associations between parent-adolescent dietary intake of vegetables & fruit, fat, sugar sweetened beverages,
desserts/treats and snacks assessed by 24-hour dietary recall of 165 adolescent-parent pairs®

Correlation Unadjusted Models Adjusted Models®
r b (SE) RR (95% CI) b (SE) RR (95% CI)

Model 1°

VF 23** .23 (.08)** .23(.08)**

Model 2°

Fat 31** .33 (.08)** .65(.16)**

Fat x education® - - -.31(.11)**

Model 3¢

SSB 29** 1.09 (1.02-1.16)* 1.09 (1.02-1.16)*
Model 4 ¢

Desserts/treats 13 1.02 (0.98-1.05) 1.01 (0.98-1.04)
Model 5°¢

Snacks 19* 17 ((.07)* 32(.12)**

Snacks x sex (male)’ - - -.29 (.15)*

VF, servings of vegetables and fruit; Fat, percentage energy from Fat; SSB, percentage energy from sugar-sweetened beverages; Desserts/Treats,
percentage energy from of desserts and treats; Snacks, Percentage energy from snacks; b, unstandaridized regression coefficient; SE, standard error;
RR, Risk Ratio; Cl, Confidence Interval

®Dependent variable is child intake and independent variable is parent intake for all models

YModels were adjusted for parent age, sex, BMI, education, household income and child age, sex and BMI z-score; Model 1 was adjusted for total
energy intake by parent and child

‘Pearson correlation coefficient and linear regression estimate are presented

Spearman correlation coefficient and risk ratio (derived from negative binomial log count estimate) are presented

*The interaction effect indicates the change in slope for the association in parent-child fat intake, between those with high school education (b=0.64)
and those in the next education category, trades certificate (b=0.64-.31=.33). The next education category, university degree, would have a slope of
b=.33-.31=0.02.

The interaction effect indicates the change in slope for the association in parent-child snack intake, between adolescent girls (b=.33) and adolescent
boys (b=.33-.30=.03)

*p<0.05

**p<0.01
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3.4 Discussion

The present study aimed to identify associations in dietary intake of parent-child pairs
among a group of overweight/obese adolescents enrolled in a lifestyle behaviour modification
intervention. This is one of few studies to have investigated parent and child dietary resemblance
among adolescents who are overweight/obese. Associations between intake by parents and their
overweight/obese adolescent children were identified for several dietary components thought to
be important for healthful weights. With the exception of snacks, there were no significant
differences in these associations between girls and boys or by age. These findings suggest that
parent modeling may influence the diets of adolescents. Targeting parents of overweight/obese
adolescents, by helping them to improve their own diets, may have the potential to improve the

diets of their adolescent children.

Dietary Intake

As in other studies, the diets of families in the present sample were less than optimal.
Poor diets have previously been reported among overweight adolescents presenting for weight
management, although a higher mean energy and VF intake were reported and that study did not
assess fat, SSB, desserts or snacks.?’® Within the present study, dietary intake by adolescents also
appeared different from the average Canadian diet. According to data collected by 24-hour
dietary recall as part of the 2004 Canadian Community Health Survey, the average daily energy
intake of BC adolescents (9-18 years) was 1946 kcal and 2661 kcal, and percentage energy from
fat was 30.1% and 31.9% for girls and boys, respectively.?®” Additionally, children 4-18 years

old consumed 4.6 servings of \/F per day.”®’
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Reported energy intake in the sample used for the present study was lower than expected,
and may be the result of dieting (34% of adolescents reported dieting), underreporting intake due
to social pressures, or challenges completing the online recall. Upon comparison of this sample

with the Goldberg cut-point,*®

evidence of underreporting was found. The Goldberg cut-point
values were developed to differentiate between plausible and implausible reporting by
comparing reported energy intake to expected energy requirements that are adjusted for
measurement error and sample specific characteristics.?’® Estimated energy requirements from
the sample (determined by dividing reported energy intake data by age-, sex- and weight-
estimated basal metabolic rate) that are below the expected energy requirements (value

calculated based on the Goldberg cut-point formula)®®®

indicate under-reporting. Based on
dietary intake data provided by participants in the present sample, estimated energy requirements
of 0.98 for adolescents and 1.18 for parents (Appendix A.2) were below the expected energy
requirements based on the Goldberg cut-points derived for this sample (1.38 for adolescents and
1.45 for parents; Appendix A.2). Under-reporting did not differ by dieting status for adolescents
or parents (data not shown). These values of under-reporting are similar to those reported in
another sample of overweight adolescents using the same web-based dietary intake tool.?*
Previous studies have demonstrated that energy-adjusted nutrient and food intakes are relatively

unaffected by energy under-reporting®>**°

and as expected, participants had lower intakes of VF
and higher intakes of energy from fat. For the present study, under-reporting of energy is of less
concern given that analyses were controlled for energy intake and the purpose was to examine
associations between parent-child diets, not to quantify diets with precision.

Differences in dietary intake observed across household characteristics were somewhat

unexpected. In line with previous studies, less healthful food patterns (higher % energy from fat,
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SSB and desserts/treats) occurred in households with a lower educational attainment; however,

fat intake was lower in the lowest income category.”**

Differences by ethnicity and marital status
were not expected, but given the relatively small sample size, they may reflect patterns of intake

specific to the present study sample.

Parent-Adolescent Associations

Associations between parent-child intake of dietary components is supported by a similar
study that found resemblance in fruit, vegetable, low fat dairy, snack foods but not SSB intake
between parents and their overweight/obese children (4-9 years old).**® In contrast to the study
with younger children, the present study found no association in snack-type foods
(desserts/treats) but a positive association between parent and adolescent intake of SSB. Since

SSB are more commonly consumed by older children®

this may explain differences in the
association between studies. In light of the limited nutritional value of SSB and their association
with childhood obesity,”*? SSB are a particularly important dietary component to target for
intervention and public health policy.

In addition, small but positive associations between parent and adolescent VVF, fat, SSB
and snack intake suggest that when parents consume more of these food items, their children
may also consume more. Of note, parents reported consuming more energy from snacks than
adolescents, which is contrary to national surveillance findings® and may suggest unique dietary
patterns among these families. Other studies conducted among broader samples of adolescents
have shown modest correlations with parent intake of VVF,”* percentage energy from fat,”* and

SSB* as well as a range of other nutrients (e.g. energy, calcium, fiber, cholesterol):;’? none have

looked at resemblance of energy-dense food types or energy from snacks. In line with the
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findings of the present study, authors of a review and meta-analysis on this topic among children
and adolescents’® emphasize that the magnitude of the relationships is small to moderate across
dietary variables. This finding is not surprising given the complex mix of factors that are known
to influence diets, including home, school, and community availability, peers, marketing and
price.%2!4 Despite these other influences, small changes to adolescent diets, through changes
to parent diets, have the potential to impact overall dietary behaviours. This finding supports
previous intervention research that argues for parent-focused behaviour change as a means to
successfully change child behaviour and reduce childhood obesity.*®®

The relationship between parent-adolescent fat intakes was stronger among families with
lower parent education. A previous study on parent-child resemblance found parent education
had a small but positive association with parent-child cholesterol resemblance and a small but
negative association with fat resemblance.”* High fat intake has been associated with education

attainment and other measures of SES,**°

in part, because cost is a large predictor of dietary
choices®® and many high fat food items are less expensive;?*’” however, the present study found
no interactions with household income. Approaches that aim to change adolescent dietary fat
intake by targeting parents, rather than adolescents, may be more effective and provide a greater

benefit to families with lower education attainment.

Limitations

The small number of families participating in the present study (n=165) may limit its
generalizability to the wider population. The present study did not examine temporal associations
between parent-child dietary intakes; however, future research should examine if changes to

parent diets result in changes to child diets. An important limitation of the present study is that
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dietary data were collected by self-report and are thereby susceptible to recall and social
desirability bias. These biases were mitigated by using a web-based format to increase privacy,
photographs to help estimate portion size, and a multiple pass technique to improve recall. This
sample underreported energy intake, but analyses controlled for the major determinants of under-
reporting, which are BMI, age, and sex. Despite this, bias in reporting remains a concern,
particularly for overweight/obese adolescents, and may have masked or confounded associations.
The web-based food recall had a finite number of items to choose from and may have introduced
error in substituted items. Furthermore, 24% of parent-child pairs completed a different number
of recalls and may have contributed to differences in intake. Finally, 75% of dietary recalls were
reported on the same day for adolescents and parents; therefore, shared food and meal
environments, in addition to possible genetic factors related to satiety and food preferences, %8
may have contributed to observed similarities in their diets. The sample size did not permit

examination of differences between pairs that reported dietary intakes on the same versus

different days.

Conclusions

Among families with overweight/obese adolescents, similarities in dietary components
thought to be important for healthful weights were found between parents and their adolescent
children. Similar to studies in normal weight populations and in overweight/obese children (4 to
9 years old), this study confirms a modest relationship between parent and child dietary intakes.
Parent-adolescent intakes of FV, total fat, SSB and snacks were positively associated (r=.19-.37).
No relationship was observed for desserts/treats and relationships with fat and snack intake were

stronger for parents with a lower educational attainment and for adolescent girls, respectively.
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These findings suggest that parent modeling may influence diets among adolescents. The
implications of these findings will be discussed in detail in Chapter 6. In brief, findings suggest
that parent intake explains a small part of adolescent intake. Additional factors within the home
environment beyond parent intake (e.g. parenting practices, food availability and the presence of

siblings) will be explored in Chapter 4.
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Chapter 4: Model of the Home Food Environment and Dietary Intake

This chapter presents the findings of Study 2, a structural equation model analysis that
examined cross-sectional associations between various characteristics of the home food
environment and the intake of select dietary components and nutrients of overweight/obese
adolescents. Similar to the previous chapter, a brief introduction is provided to better situate the
specific aims of this study with the current literature, followed by a detailed description of the
study methods and results. Finally, a discussion of the results and brief conclusions of this study
are presented. More detailed conclusions and study implications as they relate to the entire thesis

are presented in Chapter 6.

4.1 Introduction

A growing body of evidence suggests that characteristics of the home environment play
an important role in influencing child and adolescent eating behaviours.'”** In obesity treatment
programs, parents are seen as important agents of change, in large part, because they are in
control of broader aspects of the home, including the availability of foods and rules that help to
support or hinder their children’s behaviour change.*®" Among younger children, parent-centered
programs that focus on promoting an authoritative parenting style, role modeling, and a healthier
home food environment (e.g. availability, accessibility, meal routines) have resulted in greater
reductions in BMI than when children alone are targeted.?*® The primary mechanism for these
differences appears to be improvements in the types of foods available in the home.**

The particular aspects of the home environment that have been studied vary considerably
across studies.**'"1864% Based on socio-ecological models of health behaviour, both physical

and social aspects of the home food environment are likely to play a role.*****8 Physical aspects
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include what is available to eat and drink, while social aspects include influences of parents and
other family members (e.g. modeling, parenting practices and family meals).**®*® Previous
studies have identified a range of family characteristics associated with better dietary quality

220

among children and adolescents, including parenting style,”” parenting practices (modeling,

221 222

feeding practices, rules),??! meal practices,” availability??? and accessibility.'® A review of
psychosocial correlates of child and adolescent diets identified child-perceived modeling as the
correlate most consistently and positively associated with eating behaviour, in contrast to parent-
reported modeling for which associations were inconsistent.*® This finding supports the role of
observational learning in the formation of eating behaviours.*®

The implications for adolescents are less clear since most studies have been conducted in
children. The role of parents and the home environment in influencing behaviour likely changes
during adolescence, as adolescence in North American culture is a developmental period
characterized by greater distancing from parents and increasing influence by peer groups.*”® A
previous study found that adolescent VF intake was strongly influenced by VF availability in the
home, and in turn, VF availability was influenced by social support for healthful eating, family

S.1%9 The authors concluded that the home environment does

meal patterns, food security and SE
play an important role in influencing adolescent dietary habits perhaps to the greatest extent by
influencing what foods are made available.**® Their results also suggest that socio-environmental
aspects of the home environment may influence availability, which consequently influences diet,
and such models warrant further investigation. It has been noted in the literature that context-

tailored interventions are needed to improve outcomes;®

therefore, it is particularly important to
examine models of the home environment among families that are the target of obesity

interventions.
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The aim of the present study was to examine aspects of the home food environment that
are associated with adolescent intake of five dietary components: servings of VVF, percent energy
from fat, consumption of desserts/treats (yes/no), consumption of SSB (yes/no), and percent
energy from snacks. It was hypothesized that an authoritative parenting style, parent modeling of
healthful food choices (e.g. VF and low fat snacks), more healthful family meal practices (e.g.
fewer meals in front of the TV and at fast food restaurants), reduced availability of less healthful
foods and drinks (e.g. parents were asked if they had selected high fat foods or regular/non-diet
soft drinks in their home) and high SES (e.g. higher education or income level) would be
associated with more healthful dietary habits among overweight/obese adolescents. It was also
hypothesized that social influences may indirectly influence adolescent dietary intake through

associations with availability of less healthful foods in the home (See Figure 4-1)

Home Food Environment

Social Physical
Environment i 1
¢ 3 Environment
e Perceived parent modeling o Availability of high fat foods
o Authoritative parenting style o Availability of high fat treats
o Family meal practices o Availability of soft drinks

N b
Covariates: age, sex, BMI,

Adolescent’s Dietary Intake household income, parent
education

Figure 4-1 Proposed model of environmental variables within the home food environment
and their association with adolescent dietary intake
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4.2 Methods
Participants

Of the 176 parent-adolescent pairs who completed the baseline visit and were eligible for
the MySteps® intervention (described in Chapter 3), three adolescents did not complete the 24-
hour dietary recall and six parents did not complete the questionnaire items about the home food
environment and socio-demographics, yielding a sample of 167 adolescents for the present

study.

Measures
Measures from parent and adolescent questionnaires are included in Appendix A (see

A.3-A.7) and a detailed data collection protocol was presented in Chapter 3.

Parent Modeling

Five items from the adolescent questionnaire were used to measure parent modeling of
fruit, vegetable, salad and low fat food intake: 1) My parents eat vegetables when | am with
them; 2) My parents eat fruits when | am with them; 3) My parents eat salad at a restaurant when
| am with them; 4) My parents eat low fat snacks when | am with them; 5) My parents eat low fat
dressings with salads when | am with them. Responses to each item were coded on a 4-point
likert scale (Never, Sometimes, Frequently, Always). These items were adapted from a 15-item
scale developed by Cullen et al.*® that included additional items specific to meal times. The
psychometric properties of this longer scale were tested in an ethnically diverse sample of grade
4 to 6 US children and found to have a good internal reliability of 0.89, but a low Pearson test-re-

test of 0.26. Results from principal component analysis show the scale explained 24% of the item
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variance and small but significant correlations were identified with child fruit, juice and total

fruit, juice and vegetable consumption (r=0.14-0.20, p<.05).°

Parenting Style

Eleven items from the parent questionnaire assessed an authoritative parenting style.
Items included questions such as wanting to hear about my child’s problems, knowing where my
child is after school, and telling my child that I like him/her just the way they are. Responses to
each item were coded on a 4-point likert scale (Never, Sometimes, Often, Always). These items

were derived from Cullen’s 11-item authoritative parenting scale??

the psychometric properties
were previously tested in a sample of ethnically diverse parents and grade 4 to 6 students. Based
on principal component analysis, the scale explained 30% of the item variance, had an internal

consistency of 0.72, and a Pearson test-retest of 0.53.7%

Family Meal Practices

Seven items pertaining to meal practices from the family nutrition and physical activity
screening tool®** completed by parents were used to assess family meal practices. ltems asked
parents to select, between two opposing statements, the statement that best fits their child and/or
family regarding norms about: 1) eating breakfast together, 2) eating at fast food restaurants, 3)
eating while watching television, 4) eating fruits and vegetables with meals or as snacks, 5) using
pre-packaged foods for meals, 6) eating dessert regularly after dinner, and 7) eating dessert
regularly in the evening. This response style is thought to help reduce social desirability bias
because it normalizes both the positive and negative response options.??> Responses were
converted to a 4-point numerical scale, and reverse coded when needed, so that a score of four

indicated more healthful meal practices. These items were derived from a tool that has
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previously assessed in a large sample of parents and their children in grade one.??* The
psychometric properties of this longer scale were tested using exploratory factor analysis and
was found to have an internal consistency of 0.70 and scores coded to reflect less healthful
practices were positively associated with children being in a higher BMI category (OR=1.7, 95%

Cl1=1.07-2.80).2

Home Food Availability

Eight items from the parent questionnaire assessed home high fat food and soft drink
availability. Participants were asked if the following seven food types were available in the past
week (yes/no) and if they were low fat (yes/no): 1) cookies, pies, cakes or snack cakes; 2) chips
(e.g. potato, corn, tortilla or Doritos chips); 3) ice cream or frozen yogurt; 4) granola bars; 5)
bacon/sausage; 6) hot dogs; and 7) frozen dinners. Similar to previous studies that summed food
items into the total number of core foods versus non-core foods available in the home*® or the

number of energy-dense snack foods,'*

availability items were split into two indices and
summed to generate: 1) Availability of high fat foods (bacon/sausage, hot dogs, frozen dinners;
range=0-3), and 2) Availability of high fat treats (cookies/pies/cakes/snack cakes, chips, ice
cream/frozen yogurt, and granola bars; range=0-4). Higher values for each index indicated more
high fat foods or treats available. Items that participants identified as low fat versions were not
included in the index. Availability of soft drinks in the home was assessed by a response of “yes”
to one item: “Did you have regular sodas or soft drinks in your home in the past week?” These

items were derived from a list of 15 items used in the Girls Health Enrichment Multisite Studies

(GEMS)?® that was previously tested in a sample of parents of 10 year old African American
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girls. Internal consistency for the 15 high fat food items was found to be 0.64 and a 12-week test-

retest reliability was 0.44.%

SES
Parents completed survey questions that were used to assess maternal education and
annual household income. Details are summarized below:

1) Maternal Education — Participants were asked to provide the highest degree, certificate, or

diploma they had obtained and that their spouse had obtained. Responses were grouped into
three categories: 1) Less than or equal to high school education; 2) Trade certificate, diploma,
non-university certificate, or university certificate below a bachelor level; and 3) University
degree or greater. To obtain maternal education, if the respondent was female (i.e. the mother),
the respondent’s educational attainment was used and if the respondent was male (i.e. the father),
the respondent’s spouse’s educational attainment was used. Maternal education, which has been

228 and a wide range of child health outcomes®®® was

found to predict children’s dietary intake
used in the present study to obtain a consistent measure of socio-economic influence for each
participating adolescent.

2) Household Income — Participants were asked for their best estimate of the total income,

before taxes and deductions, of all household members from all sources in the past 12 months.
Responses were collapsed into four categories: 1) Less than or equal to $40,000; 2) $40,001-

$80,000; 3) $80,001-$120,000; and 4) $120,000 or greater.

Adolescent Dietary Intake
Adolescent dietary intake was assessed as described in Chapter 3. In summary, five

dietary intake variables were calculated from the average of up to three web-based 24-hour
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dietary recalls to estimate average intake per day of: 1) servings of VF, 2) percentage of total
energy from total fat (Fat), 3) percentage of energy from SSB, 4) percentage of energy from
desserts or treats (Desserts/treats), and 5) percentage of total energy from snacking occasions
(Snacks). Of the 167 adolescents examined in the present study, 76 adolescents provided three
days of dietary recalls, 46 provided two days, and 45 provided one day. Dietary intake was
averaged across days for those who completed two or three days of dietary data, and for those
providing just one day, dietary data for that one day were used. As presented in Chapter 3,
differences by number of dietary recalls completed were examined and no differences were
found except for consumption of desserts/treats, which was significantly greater among those

who completed more days of dietary recall.

Adolescent BMI
Measured height and weight were used to calculate sex and age specific BMI z-scores for
195

each adolescent based on the WHO method for children and adolescents (5-19 years old).

Methods used for this calculation were described in Chapter 3.

Analysis
Measurement Model

Confirmatory Factor Analysis (CFA) was performed to determine if the factor structure
of the parent modeling, parenting style, and family meal practice scales were supported in this
sample. Note that availability of high fat foods was conceptualized as an index and availability of
soft drinks was assessed by only one item; therefore, they do not have a factor structure that can
be examined using CFA. Model fit was assessed using commonly accepted fit indices: Chi-

square goodness of fit test (p-value >.15), Comparative Fit Index (CFI>.95 and a p-value>.05),
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Root Mean Square Error of Approximation (RMSEA<.06 and an upper CI <.08), and the
Standardized Root Mean Square Residual (SRMR<.08).% Since the chi-square test is highly
influenced by model complexity and sample size, and CFI and SRMR are highly influenced by
the inclusion of non-significant paths, the RMSEA was the main index used to determine model
fit.2° A single model was built with all three latent constructs and the Maximum Likelihood
Estimator was used. Internal consistency of items in each scale was determined by computing

Cronbach’s alpha.

Structural Equation Model

Structural equation modeling was selected for the present study to test a conceptual
model of the home food environment and adolescent dietary intake. As in standard regression
modeling, structural equation modeling uses regression equations to determine associations
between multiple variables but allows for the inclusion of latent constructs that control for
measurement error.”** Latent variables are not directly observed, but are made up of two or more

231 As such, error between observed

observed variables believed to represent the latent construct.
variables that make up a latent construct can be estimated and corrected in the modeling
process.*#32 The ability to adjust for measurement error can be particularly beneficial when
using survey data and when modeling with smaller samples. An additional strength of this
modeling technique is that it allows for simultaneous statistical testing of an entire system of
variables (i.e., the hypothesized model) to determine if there is a fit between the model and the
observed data.”*" It also creates a pictorial representation of the model facilitating interpretation

of the model, and allows for the study of direct and indirect effects.>*"**
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After the measurement models were refined, two structural equation models were built to
test the conceptual model linking the home food environment to five adolescent dietary
outcomes: VF, Fat, SSB, Desserts/treats, and Snacks. Since all other outcomes were expressed as
a percentage of energy, VF was converted into a nutrient density by dividing the total servings
by the total calories for each participant. First, all of the independent variables were regressed on
each dietary outcome to determine direct effects. Second (final model), the independent variables
were regressed on dietary outcomes as well as on home availability variables to examine if the
socio-environmental variables were indirectly associated with diets through what is made
available in the home to eat and drink. Covariates in each structural equation model included
adolescent age, sex, BMI z-score, parent BMI, maternal education and household income. The
Means- and Variance- adjusted Weighted Least Squares (WLSMV) method of estimation was
used to handle a combination of continuous and dichotomous outcome variables. WLSMV has

been proposed as the best estimator for modeling categorical data,’*

was designed specifically
for use with small and moderate sample sizes, and is fairly robust to non-normality.>*%* Due to
a highly left-skewed distribution (high number of zero valid responses) and the inability of the
WRMSR estimator to handle negative binomial regression, servings of SSB and servings of
desserts/treats were dichotomized to 1=consumed, 0=not consumed. Model fit was assessed
using the fit indices described earlier as well as the Weighted Root Mean Square Residual
(WRMSR). When using the WLSMYV estimator, the RMSEA and WRMSR are the best indices
of model fit, with a WRMSR of less than 1.0 and a RMSEA of less than 0.6 suggesting a good
fit.?%

Within the analytic sample, parenting variables had less than 5% missing values;

therefore, they were handled in MPlus® using pairwise deletion. All standardized paths were
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considered significant at p-value<0.05. Regardless of significance levels, no conceptual paths
were removed from the model. Value of non-normality such as kurtosis and skew were examined
for each outcome variable and found to be within the acceptable range for structural equation

236

modeling (skew <3; kurtosis<10).7* All statistical analyses were conducted using STATA v.11

(College Station, TX: StataCorp LP) and MPlus® version 7.0.%’

4.3 Results
Sample Characteristics

A description of the study participants is presented in Table 4-1. The mean BMI z-score
of adolescent participants was 2.7 and ranged from 1.14 to 6.72. Adolescents in this sample were
an average of 13 years of age and slightly more females participated than boys. Families were
fairly evenly distributed across household income categories, while twice as many mothers had a
university degree as compared to a high school degree or less. Families reported having more
high fat treats in the house than high fat foods and just over one third reported having regular soft

drinks in the house.
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Table 4-1 Adolescent and household characteristics

N Mean=SD / n (%) Range

Demographic Characteristics

Age 167  13.2+1.79 11-16
Female Sex 167 89 (53.3)

BMI z-score 167

1.0-1.99 30 (18.0)

2.0-2.99 87 (52.1)

3.0-3.99 34 (20.4)

>4.0 16 (9.6)

Weight (kg) 167 835%229 48.0-175.8
Height (m) 167 1.63x0.10 1.39-1.95
Maternal Education 167

<High School 32 (19.2)

Trade Certificate/Diploma 64 (38.3)

>University Degree 71 (42.5)

Household Income 167

<$40,000 33(19.8)

$40,001-$80,000 54 (32.2)

$80,001-120,000 45 (27.0)

>$120,000 35 (21.0)

Home Food Environment

Availability of High Fat Foods 167 0.61+0.74 0-3
Availability of High Fat Treats 167 1.86+1.15 0-4
Availability of Soft Drinks (yes) 167 61 (36.5)

Authoritative Parenting 159  3.51+0.45 2.14-4
Parent Modeling 162  2.52+0.63 1-4
Family Meal Practices 154  2.83+0.65 1-4
Dietary Intake

VF, servings/d 167  3.37+1.95 0-8.8
Fat, % kcal/d 167 32.848.1 3.4-56.7
SSB, consumed (yes) 167 88 (52.7)

Desserts/Treats, consumed (yes) 167 104 (62.3)

Snacks, % kcal/d 167 17.3x11.5 0-67.7

SD, standard deviation; BMI, body mass index; VF, vegetables and fruit; SSB, sugar-sweetened
beverages

Significant simple correlations were in the expected direction (Table 4-2). Correlations
revealed that homes with soft drinks, high fat foods and high fat treats were positively correlated.
In addition, healthful modeling and family meal practices were negatively correlated with

availability of less healthful foods. Intake of VF was negatively correlated with availability of
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soft drinks, while intake of snacks was positively correlated with availability of high fat treats.

Desserts/treats intake was negatively correlated with healthful modeling and positively correlated

with availability of soft drinks and high fat treats.

Table 4-2 Pair-wise Spearman correlations between dietary outcomes and characteristics of the
home food environment

High Fat Treats

Authoritative Parent Family Availability | Availability | Availability
Parenting Modeling Meal of Soft of High Fat | of High Fat
Practices Drinks Foods Treats
Dietary Intake
VF, density’ -.16 15 -.04 -.20* -11 -12
Fat, % kcal/d .06 -.08 -.03 -.05 14 -.13
SSB, consumed .00 -11 -.02 15 A3 A3
(yes)
Desserts/Treats, | -.04 -.19* -.05 15* .18* A3
consumed (yes)
Snacks, % -.02 -.10 -.15 .03 19* .06
kcal/d
Home Food Environment
Authoritative -
Parenting
Parent Modeling | .12 -
Family Meal .06 .18* -
Practices
Availability of -.07 -.30** 01 -
Soft Drinks
Availability of -.02 - 22%* -.28** 25** -
High Fat Foods
Availability of -01 -.19* -.31** 22%* 24%*

VF, vegetables and fruit; SSB, sugar-sweetened beverages
"Nutrient density calculated as servings of VF/total kcal per day

*n<.05
**p<.01

Measurement Model

In preparation for the main analyses, the factor structure of the parent modeling,

parenting style, and family meal practices scales was examined. The initial results did not
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support the original factor structure of the data: y°(df=249)=500, p<.001; RMSEA=.08 [.07-.09],
p<.001; CFI=.78; and SRMR=.09. After examination of modification indices, several post-hoc
modifications with conceptual relevance were made to produce a measurement model that
demonstrated good model fit: x*(df=87)=125, p<.01; RMSEA=.05 [.03-.07], p=.44; CF1=.93; and
SRMR=.06. Factor loadings of each latent variable examined using CFA are presented in Table
4-3. Modifications made to the original factor structure are described below. CFA analysis did
not support the 11-item authoritative parenting style factor structure because many error terms
were correlated suggesting overlap in content among certain items. Based on modification
indices and conceptual overlap, the scale was reduced to 7 items. This new factor structure was
supported by the data (Table 4-3). The 5-item factor structure of the parent modeling scale was
also not supported by the data since items measuring modeling of vegetables and modeling of
fruits had high residual correlations. The item on parent modeling of vegetables was removed
because another item asked about modeling of salads, and this new 4-item factor structure was
supported by the data (Table 4-3). Finally, the 7-item factor structure of family meal practices
was not supported in the present sample. Eating dessert in the evening was omitted because of
conceptual overlap with eating dessert after dinner, and eating VF with dinner was not correlated
with the other items and was removed. In addition, eating breakfast as a family was negatively
correlated with the other items; thus, the scale was reduced to 4 items. This 4-item structure was
supported by the sample data (Table 4-3). The internal consistency of this scale was below 0.70
and is considered sub-optimal, but may be the result of the small number of items in this scale
(internal consistency increases with the number of items) or a lack of precision in responses for

these scale items.?*
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Table 4-3 Measurement model of parenting constructs using confirmatory factor analysis

Factor Standard Cronbach’s
Loading® Error alpha
Authoritative Parenting 0.81
Listens to child’s problems 0.45 0.07
Aware of where child is going 0.56 0.06
Tells child when doing a good job 0.65 0.06
Checks child’s homework 0.63 0.06
Knows what child does with friends 0.72 0.05
Likes child the way they are 0.60 0.06
Tells child when to come home 0.75 0.05
Parent Modeling 0.76
Parents eat fruits around child 0.50 0.07
Parents eat salad at restaurants around child 0.60 0.06
Parents eat low fat snacks around child 0.75 0.05
Parents eat low fat dressings around child 0.82 0.05
Family Meal Practices 0.60
Family eats fast food 0.71 0.09
Family eats while watching television 0.42 0.09
Family uses prepackaged meals 0.66 0.09
Family eats dessert after dinner 0.41 0.09

®Standardized factor loadings, all significant at p<.001

Correlations between factors were as follows: 0.15 between authoritative parenting and parent modeling;
0.16 between authoritative parenting and family meal practices; and 0.25 between parent modeling and
family meal practices.

Structural Equation Model

First, a model of direct effects was run and demonstrated adequate fit: ¥*(df=267)= 365,
p<.001; RMSEA=.05 [.03-.06], p=.67; CFI=.73; and WRMR=0.97. Figure 4-2 shows the
standardized coefficients for model 1 that were significantly associated with dietary intake, with
all paths and p-values presented in Table 4-4. In model 1, no direct associations were seen with
authoritative parenting, parent modeling, or family meal practices and dietary outcomes.
Availability of high fat treats was associated with a lower percentage of energy from fat, while
availability of high fat foods was associated with a higher percentage of energy from fat and

snacks. Second, a model with the addition of variables regressed on home food and beverage
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availability was run and demonstrated adequate fit: y°(df=290)= 408, p<.001; RMSEA=.05 [.04-
.06], p=.53; CFI=.71; and WRMR=0.96. Figure 4-3 shows the standardized coefficients for
model 2 that were significantly associated with dietary intake, with all paths and p-values
presented in Table 4-5. Examination of both models revealed that social variables (authoritative
parenting, parent modeling, and family meal practices) had no direct effect on dietary outcomes,
indicating that availability of food and beverages in the home does not mediate the relationship
between social variables and dietary outcomes (i.e. there was no effect to mediate). However,
several social variables had an indirect effect on diets through a direct association with the

availability of food and beverages in the home (Figure 4-3). Model 2 represents the final model.

Availability of
| Soft Drinks

»

Availability of | A7
| High Fat Treats

>

Availability of 2

High Fat Foods

Authoritative
Parenting
Parent
Modeling
Family Meal
Practices

Figure 4-2 Model 1: Structural equation model of factors within the home environment
directly associated with dietary intake of 167 overweight/obese adolescents

Standardized regression coefficients can be interpreted as correlations. Model controls for child
age, sex and BMI z-score, and parent BMI, maternal education and household income. Non-
significant paths and correlations between independent variables are not shown for clarity.
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Soft Drinks
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High Fat Foods
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Practices

Figure 4-3 Model 2: Structural equation model of statistically significant factors within the
home environment associated with home food/beverage availability and dietary intake of
167 overweight/obese adolescents

Standardized regression coefficients can be interpreted as correlations. Model controls for child
age, sex and BMI z-score, and parent BMI, maternal education and household income. Non-
significant paths and correlations between independent variables are not shown for clarity.
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Table 4-4 All estimated paths of the structural equation model examining direct effects (n=167) (Model 1)

VFE Fat SSB Desserts/Treats Snacks

Standardized regression coefficient, p-value

Home Food Environment

Availability of High Fat Foods  -.098, p=.29 210, p=.01 .098, p=.36 182, p=.08 .333, p<.001
Availability of High Fat Treats  -.112, p=.19 -.173, p=.01 135, p=.18 142, p=.18 .024, p=.76
Availability of Soft Drinks -132, p=.12 -.061, p=.44 112, p=.25 151, p=.15 -.040, p=.63
Authoritative Parenting -.106, p=.14 .051, p=.44 .049, p=.60 -.021, p=.83 .047, p=.50
Parent Modeling .095, p=.17 -.017, p=.83 -.051, p=.60 -.197, p=.09 -.050, p=.48
Family Meal Practices -.161, p=.07 -.049, p=.54 .004, p=.97 -.032, p=.78 -.100, p=.16
Covariates

Maternal Education 129, p=.12 -.271, p=.001 .032, p=.75 032, p=.75 -.004, p=.96
Household Income -.120, p=.13 .186, p=.02 -.007, p=.94 072, p=.47 .004, p=.95
Age -.108, p=.20 .099, p=.20 .024, p=.81 012, p=.91 .059, p=.47
Sex (male) -.035, p=.68 .015, p=.84 -.273, p=.01 -.166, p=.12 -.195, p=.01
BMI z-score .081, p=.35 -.002, p=.98 .189, p=.09 -.049, p=.66 -.075, p=.36

VF, vegetables and fruit; SSB, sugar-sweetened beverages; BMI, body mass index
Bolded values are significant at p<0.05



Dietary Outcomes

Inconsistent associations with dietary outcomes were observed. Home availability of high
fat foods and availability of high fat treats were associated with adolescent dietary outcomes
(Figure 4-3). As hypothesized, availability of high fat foods was associated with a greater
percentage of energy from fat and a greater percentage of energy from snacks. Unexpectedly, a
greater availability of high fat treat items was associated with a lower percentage of energy from
fat. Despite hypothesized associations, no significant relationships were found for VF,
desserts/treats and SSB intake or with the availability of soft drinks; however, borderline
significant trends (p<0.06) were present for the availability of high fat treats with lower VF
intake, and the availability of high fat foods with greater consumption of desserts/treats. Among
demographic and socio-economic factors, adolescents from families with higher maternal
education consumed less energy from fat, while those with higher family household incomes
consumed more energy from fat. Males had lower odds of reporting SSB consumption and SSB
was the only dietary outcome associated with higher BMI z-scores among adolescents in this

sample (Table 4-5).

Home Availability

Many hypothesized relationships between factors in the social environment and the
physical environment of the home were observed. Healthful parent modeling and more healthful
family meal practices were indirectly associated with dietary outcomes through home food
availability (Figure 4-3). Adolescents who reported that their parents modeled healthful food
consumption had fewer soft drinks, high fat foods and high fat treats in their homes. Similarly,

families reporting healthier family meal practices also reported reduced availability of high fat
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foods and treats. Among demographic and SES factors, greater availability of high fat foods was

reported among parents with lower maternal education (Table 4-5).
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Table 4-5 All estimated paths of the structural equation model examining direct and indirect effects (n=167) (Model 2)

Dietary Outcomes

VF Fat SSB Desserts/Treats Snacks
Standardized regression coefficient, p-value

Home Food Environment
Availability of High Fat Foods  -.131, p=.13 168, p=.02 .091, p=.36 .183, p=.06 .267, p<.001
Availability of High Fat Treats ~ -.165, p=.05 -.183, p=.01 139, p=.18 126, p=.28 -.017, p=.84
Availability of Soft Drinks -.149, p=.12 -.077, p=.37 138, p=.22 165, p=.17 -.011, p=.91
Authoritative Parenting -.105, p=.16 .050, p=.43 .063, p=.51 -.055, p=.60 .045, p=.57
Parent Modeling 061, p=.55 -.029, p=.75 -.034, p=.78 -121, p=.37 -.042, p=.72
Family Meal Practices -.159, p=.15 -.035, p=.72 .010, p=.94 .026, p=.86 -122, p=.23
Covariates
Maternal Education 135, p=.12 -.268, p=.001 023, p=.82 047, p=.67 -.002, p=.98
Household Income -.131, p=.13 184, p=.03 -.002, p=.99 .098, p=.36 .004, p=.96
Age -114, p=.18 090, p=.27 .026, p=.80 .015, p=.89 029, p=.72
Sex (male) -.066, p=.43 028, p=.71 -.243, p=.01 -112, p=.28 -.146, p=.11
BMI z-score -.029, p=.74 -.007, p=.94 300, p=.01 -.053, p=.67 -.052, p=.63

Home Availability Outcomes

High Fat Food High Fat Treats Soft Drinks

Standardized regression coefficient, p-value

Home Food Environment

Authoritative Parenting 112, p=.17 .036, p=.63 .052, p=.61
Parent Modeling -.175, p=.04 -.242, p=.01 -413, p=.001
Family Meal Practices -.313, p=.003 -.301, p=.01 -.016, p=.89
Covariates

Maternal Education -.150, p=.04 -.007, p=.93 047, p=.67
Household Income -.134, p=.12 -121, p=.14 -.137, p=.19
Parent BMI 046, p=.64 013, p=.90 -.015, p=.89

VF, vegetables and fruit; SSB, sugar-sweetened beverages; BMI, body mass index
Bolded values are significant at p<0.05



4.4  Discussion

The aim of the present study was to identify factors within the home food environment
that were associated with dietary behaviours of overweight/obese adolescents. Few studies have
examined the home food environment among high-risk adolescents, specifically, those who are
overweight/obese. In the present study, less healthful home food environments were associated
with dietary intake among treatment seeking overweight/obese adolescents; however, results
varied by food type. In addition, more positive parent modeling and family meal practices were
not directly associated with any dietary outcomes, but may influence adolescent diets through
their relationship with availability of foods in the home. Maternal education was also found to be
associated with characteristics of the home food environment. Interventions that target both
aspects of the social and physical environment of the home may help to support dietary intake

among intervention participants.

Physical Environment (Availability)
Availability of less healthful foods at home was found to be associated with some but not
all eating behaviours in adolescents. Previous studies have found that greater availability of food

and beverages in the home was associated with greater consumption by adolescents of

111,119,157 111,238
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non-core foods,* less healthful foods,”® energy-dense snacks, and soft
drinks.??%%%%%41 As hypothesized in the present study, greater availability of high fat foods in the
home was associated with greater intake of fat and energy from snacks. Unexpectedly,
availability of high fat treats (e.g. cookies, chips, ice cream, granola bars) was associated with

less intake of energy from fat. These particular food items may be small contributors to a
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participant’s fat intake or may be items that tend to be in most households for special occasions
(e.g. parties, the weekend), but do not correspond to fat intake in any particular week.

Although the present study identified a number of associations with home food and
beverage availability that are consistent with other studies, some hypothesized associations were
not found. For example, availability of soft drinks was not associated with SSB consumption or
any other dietary variable in the model and no significant associations were identified for intake
of VF of desserts/treats. Although, there was a non-significant trend (p<0.06) for having a
greater availability of high fat treats and a lower intake of VF as well as for having a greater
availability of high fat foods and a greater intake of desserts/treats. The present study did not
measure availability of VF, but it was hypothesized that availability of soft drinks and high fat
foods might be indicative of a less healthful home food environment overall and thus impact a
range of dietary behaviours. A previous study found that availability of less healthful foods in the
home was negatively correlated with the number of servings of VF that adolescents consumed in
a typical day.™’ The availability of less healthful foods may displace more healthful foods,
leading to a decrease in the consumption of foods like VVF;"® however, this was not supported in
the present study since consumption of more healthful foods was not associated with the
presence of less healthful foods in the home. Promising experimental research has targeted the
availability of SSB in the home (by-weekly delivery of no-calorie substitutes) and was able to
reduce total sugar and SSB consumption among baseline high-consuming adolescents at 2-years
follow-up,** further suggesting that interventions that target home food availability should be
used to help support behaviour change among overweight/obese adolescents.

A previous population-based study by Neumark-Sztainer and colleagues™® examined

individual and socio-environmental influences of adolescent VF intake and reported that parent
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support for healthful eating, family meal patterns, food security, and socio-economic status had
indirect effects on VF intake by acting on home VF availability. The current study did not find
any associations with VVF intake, but similar pathways were identified in the present study with
fat, desserts/treats and snack intake. Although measured differently, the constructs identified by
Neumark-Sztainer'*® are conceptually related to those identified in the present study (with the
exception of food security, which was not assessed here). A lack of association with VVF in the
present study may suggest that the socio-environmental context related to VF consumption
differs from that of less healthful foods (e.g. high fat foods, soft drinks) where an association was
identified in the present study. A lack of association with VVF could also reflect the unique
sample in the present study. Families with overweight/obese adolescents may be influenced by a
different or more complex set of individual and socio-environmental factors, or may make
changes to their environment in response to their own or their children’s weight. In the present
study, there was a trend for families who were recruited from previous programs (28%) to report
more healthful home food environments (fewer less healthful foods (NS), more healthful

modeling (p=0.03), and more healthful family meal practices (NS)).

Social Environment
Parent Modeling

Social aspects of the home food environment may indirectly influence adolescent dietary
intake through home food and beverage availability. In line with hypotheses, perception of
parent modeling of VF and low fat foods was associated with reduced availability of soft drinks,
high fat foods, and high fat treats in the home. It remains unclear how modeling translates into

future changes in adolescent diets as availability of foods and beverages was not associated with
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all dietary outcomes and sometimes relationships were in unexpected directions (e.g. availability
of high fat treats was negatively association with fat intake). This measure of parent modeling
assessed adolescent perceptions of the types of foods their parents consumed in front of them.
Previous studies suggest that children and adolescents eat similar foods to those eaten by their

parents®®?%

and in this sample, components of parent and adolescent diets were correlated
(Chapter 2). In contrast, perceived modeling of healthier foods by parents did not directly
associate with adolescent dietary intake, but results suggest that modeling may indirectly
influence dietary intake of some foods through reduced availability of high fat foods. Parent
preferences likely impact food purchases since studies have found parent preferences predict the
foods served to younger children.?*® Parents of overweight/obese adolescents who model
healthful eating in front of their children may be more actively engaged in promoting healthful

eating as a whole and thus, also making changes to other aspects of the home eating

environment.

Family Meal Practices

In addition, more healthful family meal practices were associated with reduced
availability of less healthful foods, but not soft drinks in the home. A component of the family
meal practice measure examined in the present study was the consumption of fast food for family
meals. Previous research has reported that families who consume a greater number of fast food
meals are more likely to report having chips and soft drinks available in the home and a higher
intake of fast food and salty snacks by adolescents.*® Although a similar association was not
found in the present study, this previous research examined a wide range of dietary variables,

and like the present study, found no difference in the intake of VVF, soft drinks, energy from fat,
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or snacks. Furthermore, a growing body of evidence links the number of family meals to greater

94,99,244 |96,244

dietary quality and lower BM among children and adolescents. The mechanisms by
which family meals are thought to impact health behaviours include improved family
functioning, better quality of foods served at family meals (e.g. a balanced meal) and healthier
family meal routines in general (e.g. fewer meals eaten out).**?* The present study assessed
family meal routines but not the number of family meals. Nonetheless, family meals appear to
play a role in shaping the home food environment and, thus, have the potential to impact

adolescent eating behaviour.

Authoritative Parenting

In contrast to hypotheses and previous studies that have linked an authoritative parenting

14,76,246 14,78

style to adolescent diets and weight,”"® an authoritative parenting style was not associated
with dietary intake in the present study. A previous study found that an authoritative feeding
style, and not overall parenting style, was related to weight status.?*’ In the present study, an
authoritative parenting style was also unrelated to availability of less healthful foods or
beverages in the home. In contrast, a study of younger children (3-10 year olds) found that
authoritative parenting was positively associated with home availability of VF but not

availability of other foods including snacks and sweets,**®

and a study of 7-10 year olds found
that authoritative parents had healthier home food and physical activity environments (mean
score did not include measure of food availability but did include meal practices) as compared to
more permissive parents.® Furthermore, younger adolescents have been found to report higher

authoritative parenting than older adolescents.??’ Parenting style may have a stronger influence

among younger adolescents and children,?*® although little has been done to test this.®* The
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measure used in the present study also had high scores overall, perhaps the result of social
desirability bias.?”> However, the measure used in the present study did not classify parents
according to the typical typologies of parenting styles, but rather scored parents only on their
authoritative parenting tendencies. This difference in measurement may explain differences in
findings across studies. Despite no observed associations in the present study, a recent review
suggests that the promotion of authoritative parenting is an overlooked but promising strategy for

childhood obesity management interventions®*® and warrants further study.

Other Characteristics (SES)

Higher maternal education was associated with reduced availability of high fat foods in
the home. Similar associations were reported in a family-based treatment program®* and a
Norwegian study where higher parent education was associated with greater availability of VF
and lower availability of SSB.?*° These findings may reflect barriers to food purchasing (e.g.
knowledge, cost or neighbourhood availability). An education-based intervention in Australia
improved perceptions of healthful food affordability among low SES mothers, which may lead to
changes in purchasing.”* Future research is needed to explore socioeconomic differences in

parenting practices and the home food environment.

Limitations

The present study is not without limitations. The voluntary nature of the present sample
means that findings will not be generalizable to all adolescents or families. Findings are
particularly relevant for families with overweight/obese adolescents who are seeking treatment.
The present study was cross-sectional in nature and precludes causal inferences. The measure for

family meal practices had somewhat low reliability and may highlight the difficulty in measuring
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the home food environment, particularly in unique samples. The measures for parent modeling
and parenting style were originally developed for slightly younger children (9-11 years old) and
may be less precise in assessing the construct in older adolescents. A low test-re-test reliability
was also reported in a previous study that used the same measure of parent modeling. Parent
modeling is generally presumed to be a stable construct,*'® but in the present study may only
reflect modeling of food choices that occurred in the few days/weeks that preceded the survey.
Other family members (e.g. siblings, grandparents) may also be important influences on
adolescent dietary behaviours, but they were not measured in the present study. The measure of
family meal practices used in the present study was also limited to a select number of practices
and may be missing important meal practices that are related to adolescent dietary behaviours.
The measure for home food availability included a limited number of items and was restricted to
high fat foods and soft drinks; examination of the availability of other types of foods, such as a
broader number of foods or other food groups (e.g. VF), may have revealed different
relationships. The fact that the present study did not include a measure of the quantity of
foods/beverages only their presence or absence may have masked associations.?*? Other self-
reported measures of home availability using only a few food items have found positive
relationships with dietary intake of adolescents, and alternative strategies for measuring
availability (e.g. complete home inventories) have considerable limitations including high costs
and participant burden.”* Although participants had not yet started the intervention when data
from the present study were collected, knowing that they were about to start an intervention
might have influenced their behaviours (e.g. limiting the availability of particular foods in the
home) making it more difficult to detect associations. As was noted earlier, parents who were

recruited from previous weight-management programs offered in BC tended to report more
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healthful home food environments, perhaps as a result of what they had learned in those
programs. For example, adolescent BMI z-score was negatively associated with availability of
ice cream, yet parent BMI was positively associated with availability of cookies, cake, and ice
cream (data not shown). In unpublished data presented by Ward,** overweight parents also
reported greater availability of crackers, cookies, sweet snacks, SSB, and frozen treats than
normal weight parents, while overweight children reported reduced availability of frozen treats
compared to normal weight children. Like many observational measures of behaviour, self-
reported parenting practices and diets are susceptible to social desirability bias** and may have
influenced the results towards a null finding. Difficulties in assessing dietary intake, including
fluctuations in diets over time, underreporting because of social desirability or recall bias, and
unknown measurement error may further explain null or unexpected findings. The present study
was conducted as a secondary data analysis; therefore, measurement of the home food
environment may have been incomplete in terms of representing the full context of parenting
(e.g. specific feeding practices). Future work should continue to expand on the combination of
variables and the specific household context under which dietary behaviours are changed among
overweight/obese adolescents. These constructs were also based on the report from one parent
and may be missing the full picture of the home food environment. This is particularly true for
adolescents who spend time in two households. To be eligible for the present study, the
participating parent had to be the primary caregiver; however, parents of adolescents who spend
weekends in a different home were not excluded. Information about living situations was not
collected from families; however, one quarter of parents reported being divorced or single
perhaps suggesting some of these children were spending time in two households. Future

research should examine how different living situations and family structures influence
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relationships between the home food environment and dietary outcomes. All self-report survey
data include measurement error; therefore, an important strength of the present study was the use
of structural equation modeling to correct for measurement error in several of the survey
measures. This modeling technique also made it possible to test a model of physical and socio-
environmental factors of the home that were previously hypothesized in the literature*® on
adolescent dietary behaviour in the context of families who present for obesity treatment. It is
important to understand the interplay of these influences within the home environments of

overweight/obese adolescents to improve success of obesity treatment programs.

Conclusions

The present study was the first to examine factors within the home food environment that
are associated with dietary behaviours among overweight/obese adolescents presenting for
lifestyle modification interventions. Based on the findings from the present study, family-based
programs to promote healthful eating should target parent modeling of desired habits, healthier
mealtime routines, and reductions in high fat foods in the home. Further implications of these
findings will be presented in Chapter 6. Despite confirmation of several hypothesized
relationships in the present study, some dietary factors were not associated with aspects of the
home environment or relationships were in unexpected directions. It remains a challenge to
characterize both dietary intake and those aspects of the household environment that influence
diets as they are complex and time-varying. The increasing independence experienced during
adolescent development*® may also explain a lack of associations with particular less healthful
foods, which teens associate with friends and time spent away from the home,** In addition, the

home environment and its influence on diet may be unique for overweight/obese adolescents. To
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capture and better understand some of this complexity, the following chapter presents a
qualitative study that examined overweight/obese adolescent perceptions of the home food
environment. In addition, the third study expands its scope beyond the home environment to
consider factors in the school and community environment that may also contribute to dietary

behaviours among these youth.
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Chapter 5: Barriers and Facilitators to Healthful Eating at Home, School and
in the Community Explored through Photovoice

Chapter 5 presents the findings of Study 3, a qualitative study with adolescent
participants of the MySteps® intervention who explored their experiences making healthful
dietary choices in their home, school and community environments. A brief introduction expands
on the rationale for this study and is followed by a detailed description of the methods and study
findings. Finally, an in-depth discussion of the findings is presented along with some brief
conclusions. More detailed conclusions and study implications as they relate to the entire thesis

are presented in Chapter 6.

5.1 Introduction

Childhood obesity rates are at unprecedented levels worldwide® and in Canada, one third
of adolescents are overweight/obese.? Concurrently, dietary habits among Canadian adolescents
do not meet recommendations for optimal health and intakes of energy-dense, nutrient-poor
foods (e.g. SSB) are high.>® A socio-ecological perspective of healthful eating behaviour among
adolescents emphasizes the importance of influences across settings and at various levels,
including the individual, social, physical and macro (e.g. economic and political) environments.*
Since research has historically focused on influences at the individual level (e.g. physiological
and psychological factors), influences at the broader environmental levels remain understudied.®

Specific environmental factors thought to play a role in adolescent eating behaviours
include parent and peer influences; what is available to eat and drink at home, at school and in
the neighbourhood; and the cost and marketing of foods and beverages.**® A recent synthesis of
reviews on environmental correlates of dietary behaviours and physical activity in children and

adolescents revealed tremendous inconsistency or null findings across the environmental factors
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examined.?®® Factors found to have consistent associations with diets included family cohesion,
parent modeling, parent monitoring, exposure to food advertising, and food price, although,
limited reviews have examined the broader-level environmental constructs of price and
marketing.”>> No consistent factors within the school or neighbourhood settings were
identified.”® This synthesis highlighted a general lack of understanding of how, why and for
whom environmental factors influence dietary behaviours.?®

Health behaviour research to understand a phenomenon of interest often excludes the
perspectives of participants, but such phenomenological inquiry is important for addressing the
questions of how and why the environment impacts eating behaviours. A small number of studies
have used qualitative methods to explore adolescent perspectives on how they make their food
choices,3107122:254256-260 Thage stydies revealed a range of factors at the individual level (e.g.
preferences, knowledge, hunger), but also influences within the family (e.g. meals, availability,
parenting) and community settings (e.g. peers, cost) that contribute to food
choices 2>107:122:236:258-260 1\ a5 350 revealed that adolescents identify junk foods with
independence and healthful foods with family?®* and that the increased autonomy of adolescents
goes hand in hand with less healthful eating.'?* Across these studies, few focused on
environmental factors, yet adolescents in each study included environmental influences in their
discussion of food choice. This finding suggests that understanding the environmental factors
that lead to less healthful eating among adolescents may be particularly important.

In obesity research, photovoice has most commonly been used to study the influence of
the community environment on physical activity levels; however, it holds great promise in
nutrition research for understanding food environments.?**?° A phenomenological inquiry, using

photovoice methods, was conducted to gain a better understanding of how overweight/obese
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adolescents interact with their food environments to determine their food choices. The aim of the
present study was to explore adolescent perceptions of barriers and facilitators to healthful eating
within home, school and community environments. Although no specific a-priori hypotheses
were made, based on socio-ecological models of dietary behaviour, it was expected that
adolescents would perceive that factors related to physical, social, and macro-level aspects of

their environment influenced their food choices.

5.2 Methods
Design

A phenomenological and photovoice study was conducted among a sub-set of
adolescents who participated in the MySteps® intervention to gain a deeper understanding of
how home, school and community environments shape healthful dietary behaviours among these
youth. The design of the present study was informed by a constructivist paradigm whereby
reality is acknowledged as socially constructed, complex, and ever changing.?®®
Phenomenological inquiry places a focus on the perceived world and subjective experiences of
the participant, a qualitative description of meaning, and a deliberate examination of the
researcher’s prior beliefs.”® Traditional phenomenological inquiry serves to uncover the
meaning of individual experiences, most commonly through individual interviews.?®

To complement traditional phenomenological inquiry, experiences were also captured
using photovoice methodology. Photovoice is an approach that uses photographic images to
empower participants and is participatory and action-oriented.?®*?®? The theoretical position of
photovoice methodology is that individual experience can be actively and methodically

interpreted through representations shared in pictures and words.?®® Photovoice was originally
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developed as a participatory method to enable critical reflection and discussion among
community members and to influence policy change.?®” The present study uses a modified
photovoice methodology to gather rich information about how adolescents experience their
environments and allows their voices to be heard and to influence change.?*** Combining
phenomenology and photovoice approaches has been discussed in the literature as a means to
enhance our understanding of a phenomenon.?®® Plunkett suggests that “photovoice
methodology may help to uncover enriched understanding of experience by eliciting additional
visual and narrative data in phenomenological inquiry.”?%®

In the present study, adolescents were asked to take photographs that depicted their
perceived barriers and facilitators to healthful food choices at home, school and in their
community, allowing for interpretation and understanding of their food environments. In
addition to using photographs to elicit descriptions of participant experiences, this study

employed semi-structured interviews to probe areas not captured by photographs and provide an

additional mode of communication for adolescents.

Sample

From August to November 2012, 72 families who completed the MySteps® intervention
and consented to future contact were telephoned to determine adolescents’ willingness to
participate in this follow-up study. Families who agreed to participate in the photovoice study
also took part in a separate 30-minute interview about their experience in the MySteps®
intervention. Ninety-six families completed the MySteps® intervention, but twenty-one
adolescents were not included in the recruitment pool as they were already involved in another

follow-up study and three families did not provide consent for follow-up contact.
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It was anticipated, a priori, that the experiences of 25 adolescents would provide
sufficient breadth for understanding the phenomenon of interest: how environment influences
their healthful or less healthful dietary choices. The recruitment procedures were designed to
enable purposive sampling, in that the participation of adolescents who varied by gender, age and
ethnicity was sought to capture a range of experiences and perspectives;?’® however, the limited
recruitment pool and the willingness of adolescents to participate largely dictated the final
sample of participants. Of the 48 families who were contacted by phone or email, 22 adolescents
agreed to participate (50% response rate). Families declined because they were too busy or the
adolescent was not interested, 14 families could not be reached, and 10 families were not
contacted. Despite missing the recruitment target of 25, the final number of adolescent
participants provided rich interviews and interviews reached the point where emerging data were

redundant.

Protocol

At the outset, the protocol was refined through practice interviews conducted with one
adolescent (a family friend of the researcher) as well as research staff. In all, adolescent
participants attended two study visits at the BC Children’s Hospital Evaluation and Clinical
Research Centre during scheduled appointment times (September 18, 2012-April 1, 2013). The
instructional visit, which lasted 15 minutes, took place directly following an interview session
related to another study that assessed their previous experience in the MySteps® intervention. At
this visit, parent and adolescent consent and/or assent were obtained (consent forms found in
Appendix B.1). Adolescents were provided with a digital camera and instructions on its use. A

discussion on the ethics and sensitivity of the research technique was also initiated (Appendix
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B.2). Five subject release forms (Appendix B.3) were provided to each adolescent so that they
could get signed consent from any identifiable subject in their photographs (forms were checked
against photographs taken at the second visit). Asking permission and respecting privacy when
taking photographs was thoroughly discussed and encouraged. Adolescents were also provided
with a letter that explained why they were carrying a camera and taking photographs in case a
school official or other community member requested it (Appendix B.4). Adolescents were
instructed to take photographs, over the course of the next one to two weeks, of things that made
it easier or harder to make healthful food and drink choices. They were told to think about things
they encountered when they were at home, at school and in the other places where they spend
time in their community. A plastic card with these instructions was placed in each camera case as
a reminder when they were taking photographs. Adolescents were also instructed to select five of
their photographs to speak about during their next visit. These could be photographs that they
liked best or felt were the most important. Based on previous literature and other researchers’

266,268,271,272

experiences, the number of photographs was restricted to encourage more thorough

268

reflection prior to taking photographs,”" reduce redundancy that would likely occur with a large

number of photographs®®®

and limit participant and researcher burden. Adolescents were also
given a photo log (Appendix B.5) to record a description of what was depicted in each of the five
photographs and where and why each had been taken. This log was returned with the camera at
the second visit, along with any subject release forms collected. Photographs were reviewed to
ensure that none included an identifiable individual without a corresponding signed consent form
(all participants provided forms when required). An interview guide was used to conduct the

semi-structured interview at the second visit (Appendix B.6). During interviews, each

adolescent’s five photographs were uploaded and displayed on a computer screen and the
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adolescent was asked to explain why the photograph had been taken. The adolescent was probed
in order to gain a greater understanding of why the photograph was taken and how its contents
influenced food choices in that environment. For example, after each photograph was displayed,
adolescents were asked:
Tell me about this photograph? Why did you take this photograph? What were
you thinking when you took this photograph? How were you feeling when you
took this photograph? Where was this taken? Does this happen a lot? Is this
something that you think about or is an issue for you a lot?
Additional probes were also used, for example, if no photographs had been taken at school, the
adolescent was asked:
You didn’t take any pictures at school, are there things that make it easy or hard
to make healthful food and drink choices when you are at school? Can you tell me
more about those?
The adolescent was also asked to explain any photographs he or she wanted to take but
had trouble taking. This is an important question as it is possible that some concepts are
difficult to capture in a photograph. Each adolescent and parent was asked to sign a
photograph release form outlining how the photographs would be used and giving
permission for that use (Appendix B.7). Each adolescent was compensated in cash ($10
for the first visit and $25 for the second visit) and entered into a draw to win one of the
digital cameras used in the project. Immediately after each session, a field notes form
(Appendix B.8) was used to capture notes about the interview environment, non-verbal
behaviour, overall impressions, topics or phrases that stood out, and any patterns

emerging in the interviews. Field notes also provided an opportunity for self-reflection
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and contributed an important step for contextualizing interpretations during the analysis
phase.?”® The interview sessions were recorded using two audio recorders. The purpose of
the audio recorders was explained and adolescents were instructed to turn them off if they
felt uncomfortable at any point during the interview; no participants chose to stop the
interview. The average interview lasted 15 minutes; the shortest was seven minutes and

the longest was 40 minutes.

Addressing Power Relationships

When conducting qualitative research with children or adolescents, it is important to
consider how the power dynamic between researcher and participant will influence the data that
are generated.?’**" The power imbalance experienced in the present study goes beyond the
imbalance that exists between the researcher and participant because of the imbalance between
adult and child (e.g. children have fewer legal rights, are younger in age, and are smaller in
size).?’*?™ It is important to recognize that this power imbalance is embedded in the research
process and to take steps to reduce it and empower the youth participant.?’*?” Based on insights
from the literature, several strategies were used to minimize the power imbalance in the present
study: 1) youth participants had an active role in the research process and the use of photovoice
methodology itself allows the participant to choose what photographs are taken and presented; 2)
the interview was deliberately structured to allow the youth participant many opportunities to ask
questions and clarify their intended meaning;?’® 3) participants were regularly told that they had
an active role to play, that the interviewer had a genuine interest in their point of view, and that
their perspective was important;2” 4) participants were given some control over the interview

situation (e.g. they controlled the tape recorder and told they could choose to turn it off if they
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wished):?’* 5) non-verbal cues were used, including sitting at the same eye-level as the youth
participant and being dressed in a casual manner.?”>?"" It should be noted that my relationship
with the adolescents had already formed during the MySteps® study during face-to-face visits.
This existing rapport may have contributed to increasing each adolescent’s comfort level during
the interview.

Despite efforts to minimize the power imbalance between me and the participant, power
differences are embedded in the research process?” and will never be eliminated entirely. It is
suggested that power dynamics change over the course of an interview as well as throughout a
research project.?®* Despite efforts to address power imbalance, it was something that was kept in
mind both while conducting interviews and interpreting the data. After each session, notes were
taken and they included any detection of a power dynamic in the interview. One or two
adolescents seemed visibly uncomfortable or nervous during their interviews, suggesting that it
may have been difficult for some to feel at ease talking with a researcher, particularly to talk

openly about a sensitive issue, such as weight.

Data Management

Immediately after the interview, audio recordings and photographs were transferred to a secure
computer server. Photographs from each participant were burned on to separate CDs and sent to
each adolescent so that they had a copy of their photographic contribution to the research study.
Audio recordings were transcribed verbatim by a professional service (Regent Office Services,
Vancouver) as soon as possible after the visit (average turnaround time was 1.5 weeks). |

reviewed each transcript against the original audio file to check for accuracy and make changes
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when needed. Very few minor wording changes were made. To protect privacy, each participant

was assigned a fictitious name for the analysis and presentation of results.

Analyses

During the present study, analyses involved both participants and researchers and
occurred at several stages beginning with participant decisions about what photographs to take
and selections of the most meaningful photographs to contribute.?**#%%%"* | ogbooks completed
by adolescents also served as a narrative interpretation of their photographs.”®® Additional

opportunities to verify interpretations occurred throughout the interview.

Constant Comparative Analysis

Transcribed audio interviews, photographs, and photo logs were analyzed using directed
constant comparative analysis.?’®2’® Constant comparative analysis is a systematic method of
identifying or coding data into categories or themes. It involves an iterative process, where the
data are constantly revisited after the initial coding to revise previous coding and to determine
when no new themes are emerging. Traditionally, coding is derived inductively from the raw
data. In a directed approach, coding is guided by a framework, but also provides opportunities
for researchers to immerse themselves in the raw data so that new themes can arise
inductively.?® This type of analysis uses both inductive and deductive reasoning to categorize
and interpret the data.?”® A directed approach was chosen so that current theoretical models
explaining the influence of the food environment could be tested (i.e. socio-ecological model),
further described and potentially extended for this population. The initial coding scheme for the
present study (Appendix B.9) consisted of codes derived from the theoretical framework

introduced previously (Figure 2-1; Figure 2-2). New codes could also arise inductively, allowing
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adolescents’ new or unique phenomenological descriptions to be co-created, captured and
interpreted.”®*

Fully transcribed transcripts, photographs, and photo logs were imported into Nvivo 9
qualitative data analysis software (QSR International Pty Ltd. Version 9, 2010) to assist with
organizing and analyzing the data. Coding occurred in two stages: 1) to code data from the
original transcripts into broad themes/categories and 2) to examine text belonging to each
theme/category in order to refine the themes into sub-categories/themes. In Stage 1, the first fully
transcribed text and photo log were read in their entirety and then coded to identify each idea
emerging from the text. The initial (Appendix B.9) and final (Appendix B.10) coding schemes
were recorded in a document that listed each code and its definition. This document was
constantly updated throughout Stage 1 as codes were refined or new codes emerged. As each
subsequent transcript was analyzed, the previous coding was reviewed and revised where
necessary. In Stage 2, a more inductive approach was used to refine themes and develop sub-
categories. Text belonging to each theme/category was grouped and read to further refine coding
and interpretations. Each transcript was also coded for the participant’s age group (11-13 and 14-
17 years old) and gender so that thematic patterns by age and gender could be explored. Since
there were a disproportionate number of females, and only a small number of participants,
differences were mainly identified by the presence or absence of themes between groups.

Three researchers were involved in the analyses: the author, Dr. Chris Lovato (CYL) and
Dr. Louise C. Méasse (LCM). After the first interview, CYL reviewed the audio recording.
Halfway through the interview process, the first five transcripts were reviewed by LCM to gauge
the breadth of information being collected. Each of these exercises served as an opportunity to

adjust my interview techniques or questions/probes for use in the remaining interviews. Coding
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began after 11 interviews had taken place. CYL double coded 10 of the transcripts (45%) using
printed copies of the transcripts and photographs with coloured pens used to identify and
distinguish themes. The first three transcripts were coded together for the purpose of training and
making protocol decisions about how the transcripts would be coded; the remaining seven were
double coded independently. During the second stage of coding, all quotations associated with
each theme were examined and themes were refined in consultation with LCM and/or CYL.
When applicable, LCM or CYL was involved when any discrepancies or uncertainties arose. The
final themes that emerged were modified into survey items and were sent to one female and one
male participant by email (Appendix B.11). For each item, participants were asked: “Is this true

for you to0?” with response options of “yes”, “sometimes”, and “no”.

Trustworthiness

In qualitative research, a study’s trustworthiness, or rigour, can be assessed in relation to
concepts of credibility, dependability and confirmability, and transferability.”®* How each of
these concepts was addressed in the present study is summarized below.
1) Credibility — ensures that the results represent, as closely as possible, the true experiences or
interpretations of the participants.””® During the interviews, ideas were repeated back so that the
participants could confirm, or disconfirm, the initial interpretations. This process helps to ensure
interpretations of participants are as true to their experiences as possible.?®* To ensure coding
and interpretations were true to the raw text, a large portion of the coding was done by more than
one researcher and emerging interpretations were discussed with a larger research group (a third
researcher (either LCM or CYL), research assistant, and my committee members). Also, data

were collected through photographs and interviews to allow for triangulation of both visual and
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verbal interpretations. Lastly, contact and engagement with the adolescent participants occurred
several times before the interview, through the previous project and the initial instruction visit.
This relationship development and the attempts described above to minimize power differences
(e.g. giving adolescents an active role in the research and taking care with body language) helped
to increase the credibility of the findings.

2) Confirmability and Dependability — ensures that the findings are true to the data.?” In

qualitative research, there can be numerous interpretations of the same data;*’® however,
dependability is sought to ensure that interpretations are consistent with the data that are
collected. Since the researcher becomes the data collection instrument in qualitative research,
reliability of the researcher was improved through training and practice and the contribution of
other perspectives. In the present study, double coding and consultation with a third researcher
provided multiple perspectives on how to interpret the data; however, no research is without bias
from the researcher’s own perspective. This is also true of quantitative methods where variable
selection and interpretation depends on what the researcher thinks is most important. In addition,
the group of researchers who made up my thesis committee and have diverse training and
backgrounds, were invited to provide input on the interpretation of the final coding structure to
further enhance credibility. A proportion of the transcripts was double coded, and between-coder
coding consistency was calculated to be 63%. Coding consistency was calculated by hand by
adding the number of themes identified by both researchers, and dividing by the total number of
themes identified for each double-coded transcript. Discrepancies were reviewed to achieve
consensus. A detailed coding document was maintained to make it clear how the data were
interpreted (Appendix B9 and B10). All quotes coded to a particular theme were then reviewed

by both researchers to ensure consistency in coding and to further refine coding. An audit trail
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consisting of field notes and memos taken over the course of the data collection and analysis
phases was used to confirm and expand upon the interpretations. Triangulation of text with
photographs helped to confirm the emerging interpretations and final results were presented to
two participants as a form of confirmation. Merriam et al. describe this process as the
presentation of findings to some participants to see whether they “ring true.”*’® Themes were
rated as “true” or “‘sometimes true” for 78% and 91% of the items for the male and the female
member check participant, respectively. This exercise in verification was very limited and
provided only a crude sense of agreement. The limited value of verification is recognized in the
literature as one would not expect each interviewee to recognize and verify each theme since
they only contributed to a portion of the data.”®

3) Transferability — Qualitative research serves to capture rich, in-depth experiences of a
specific group of individuals. On the other hand, steps can be taken so that insights gained from
qualitative research are transferable to as wide a group of people as possible. These steps include
providing adequate information about the sample and procedures used so that users of the
research can judge for themselves how applicable the findings are to their own group of

interest.?”® Adolescents varied to some degree in terms of their gender, age and ethnicity/culture,

which may help to increase the applicability of results to other groups of interest.

5.3 Results

A total of 22 adolescents participated in the photovoice study and their characteristics are
compared to the MySteps® intervention study sample in Table 5-1. Adolescents ranged in family
characteristics (e.g. parent education, income, ethnicity and marital status). A greater proportion

of participants was female and from the highest income bracket, compared to the MySteps®
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sample. In addition, when compared to the MySteps® sample, participants had lower baseline
and final BMI z-scores, and similar adherence to the lifestyle modification program.

Table 5-1 Participant characteristics: Comparison of adolescents who agreed to participate
in the photovoice study with those who did not agree to participate

Photovoice Participants MySteps® Participants*
(n=22) (n=74)

Mean+SD [range]
Age 14.3£1.9[11-17] 13.0£1.7 [11-16]
BMI z-score Start 2.39 £0.55[1.4-3.5] 2.71 +91[1.1-6.0]
BMI z-score End 2.24 £0.72 [0.6-3.3] 2.65+1.0[0.8-6.3]
Baseline Weight (kg) 74.5 £ 14.2 [48.0-102.8] 83.1+ 24.6 [50.1-175.8]
Baseline Height (m) 1.6 +.09 [0.41-1.78] 1.63+.10[1.41-1.95]
Program Adherence
# weeks logged in

% of webpages viewed

23.6 + 10.0 [3-34]
45.6 + 29.5 [2.4-90.1]

21.3 +10.6 [1-34]
37.5 + 26.6 [0-90.2]

n (%)
Female Sex 17 (77.3%) 38 (51.4%)
Parent Ethnicity
White 12 (55.5%) 31 (41.9%)
Non-white 10 (45.5%) 42 (57.8%)
missing - 1(1.4%)
Parent Education
High School or less 1 (4.5%) 13 (17.6%)
Trades or Other 8 (36.4%) 27 (36.5%)
University Degree or higher 13 (59.1%) 34 (45.9%)
Household Income
<40,000 2 (9.1%) 12 (16.2%)
40,001-80,000 5 (22.7%) 22 (29.7%)
80,001-120,000 4 (18.2%) 24 (32.4%)
>120,000 10 (45.5%) 15 (20.3%)
missing 1 (4.5%) 1 (1.4%)
Parent Marital Status
Married/Common-law 17 (77%) 57 (77.0%)
Divorced/Single/Widowed 5 (23%) 17 (23.0%)

*Adolescents who completed the 8-month intervention but did not agree to participate in the photovoice

study (i.e. the pool from which photovoice participants was drawn).

SD, Standard Deviation; BMI, Body Mass Index

All participants were successful in taking photographs (mean number of photographs per

participant was 4.6). One subject only had two photographs because she mistakenly took three
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photographs of barriers to physical activity that were omitted. Another adolescent took 10
photographs, but selected five to keep and talk about before the interview started. In total, 100
photographs were taken: 65 at home, 17 at school and 18 in the community. It was anticipated
that the home environment would stand out for these youths because the MySteps® study was a
family-based intervention, but also because photographs would be easier to take in that
environment. Some participants mentioned that they didn’t want to be seen with a camera at
school or encountered difficulty taking photographs in the community (e.g. when one girl asked
permission to take a picture at a grocery store she was told by management that she was not
allowed). Despite these logistical limitations, adolescents had the opportunity to discuss all
environments regardless of where they were able to capture photographs. Adolescents talked
about environments within the home (425 quotes) and outside the home (456 quotes) with equal
intensity. Adolescents talked almost equally about barriers and facilitators to healthful eating in
the home environment (12 themes had at least one quote relating to a facilitator vs. 13 had quotes
relating to a barrier) as compared to the school and community environments, where adolescents
talked overwhelmingly about barriers to healthful eating (only four themes had at least one quote
relating to a facilitator vs. 14 had quotes relating to a barrier). Figure 5-1 illustrates the primary
themes that emerged from the data as they correspond with the socio-ecological framework
depicted in Figure 2-1. In addition, Table 5-2 provides a general summary of the primary and

secondary themes that emerged from the present study.
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Figure 5-1 Socio-ecological framework of study findings
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Table 5-2 Primary and secondary themes identified by 22 adolescents in the home
environment and in the school and community environment (in descending order of

frequency)

Home Environment

School and Community Environment

Family Meals

Cooking meals from scratch
Family food preferences
Meal routines

Availability
Types of foods available
Lack of healthful options

Availability
Types of foods that are available

Peer Influence

What foods friends and peers are eating

Fitting in

Sharing with friends

Events in places with a lot of less healthful food

Parenting Practices

Parent control

Encouragement for healthful eating
Child autonomy

Rules and Restriction

Indulgence and Permissiveness
Negative emotions/reactions

Accessibility/Convenience
Accessibility to different types of foods

Family Modeling
Parent healthful and less healthful modeling
Sibling healthful and less healthful modeling

Price
Available spending money
Value of foods

Celebrations
Type and quantity of foods
Social norms

School practices
Cooking course
Treats used in class

Accessibility/Convenience
Accessibility of different foods

Marketing
Exposure to advertisements
Placement/cues

Screen Use and Studying
Foods eaten in front of the screen or while studying

Online World
Source of ideas about food and eating
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Home Environment

Photographs and stories revealed seven themes within the home setting that influenced
healthful eating. In order of frequency, the themes they talked about were: family meals,
availability, parenting practices, family modeling, celebrations, accessibility/convenience, and
screen use and studying. A more detailed summary of the categories and themes that emerged
can be found in Appendix B.11. That summary includes the number of participants that talked
about a particular theme, a quote that corresponds to each theme, and an indication as to whether

a theme was talked about as a barrier, facilitator, or both.

Family Meals

Meals that were prepared at home were depicted as healthful, with VVF, and as facilitators
to healthful eating because participants could control what they were eating. Adolescents
demonstrated this by photographing their family meals or individual food items that went into

their meals (see photograph 5-1).

Photograph 5-1 “When I cook, I cook with healthy ingredients and end with delicious
results” Dan, 17yrs
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Another adolescent talked about how she was able to make cookies in a more healthful
way than if cookies were purchased. One adolescent noted that her friend’s parents buy frozen
dinners that she thought were less healthful. One adolescent boy mentioned that healthful meals
also need to taste good, while another recognized that the preparation of home cooked meals
from scratch required him to develop cooking skills — an aspect of home cooking that others did
not mention:

I’m starting to get to that age where I really need to know how to prepare stuff on

my own, and learning to prepare stuff that’s healthier rather than just

microwaveable. (Dan, 17yrs)

Adolescents described various types of household structures such as living with siblings,
divorced parents (multiple household), grandparents, and homestay students. Adolescents
explained that their food choices were not made in isolation and were impacted by the
preferences of others in the family:

[My sister’s] a really picky eater so my mom will usually cook something that she

will like as well for the family. So, our nights kind of go like noodles, rice,

noodles, rice, noodles, rice, noodles, rice, steak, noodles, rice... (Scott, 15yrs)

Many adolescents talked about routines that their families had around meals. Some
described routines that were helpful, while others described routines that made it more difficult:

Every dinner that we have, we have a salad that goes alongside it (Dan, 17yrs)

Our Thursday tradition is a little sushi place, right beside a pizza place and so
they’ll go down and grab a couple slices of pizza and some sushi. (Scott, 15yrs)

Adolescents took photographs of and described meal routines that were helpful such as
fruit for dessert and salad with dinner. They also depicted less helpful routines such as fried

foods, less healthful ethnic dishes, eating out, family baking and having juice with dinner.
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Availability

All but two adolescents talked about how foods made available at home impacted their
food choices. Adolescents took photographs of the inside of their refrigerator or cupboards to
illustrate the types of foods that were typically available in their home. Adolescents took
photographs (see photograph 5-2) and explained that it was difficult to choose something
healthful if there were less healthful options available, especially when there were lots of less
healthful foods/drinks available and limited or unattractive healthier options:

The food that we usually have like easily on hand and easy to get to is snacking
stuff and stuff that’s less healthy, drinks that aren’t healthy too. (Scott, 15yrs)

Photograph 5-2 “Corn dogs, croissants and Michelina’s Alfredo next to watermelon,
hummus and coleslaw: It shows less healthy food next to healthy food. It’s representing
that if there’s a lot of less healthy food and a lot of healthy food it would make me want to
eat the less healthy food.” Rob, 12 yrs

At the same time, adolescents said it was easier to make good choices if healthful foods
were available at home, particularly when they had healthier alternatives or substitutions on
hand:

[The fridge] is always full of fruits and, yeah. I, like, pack them for lunch and
have them when | come home from school too (June, 13yrs)

Sometimes, however, having a lot of healthful food available wasn’t enough:
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We also have a shelf that’s dedicated just for fruits and veggies which is always
overflowing. [Interviewer: Do you like eating those?] Neh, the odd time,
sometimes, yeah. Generally no. (Finn, 13yrs)

Another adolescent girl pointed out that the options made available at home influence what she
eats away from home:
We can’t really go 100% just healthy because one way or another, | get what |
want, so it’s kind of ...if I go to school, if my friend says, “Hey, do you want this?”
I'll be like, “Yes.” Whether it’s a granola bar, anything that I don’t have at home,
I’ll have that. (Rachel, 15yrs)
Parenting Practices
Adolescents described barriers and facilitators to healthful eating when
parents tried to control their choices:
If you re just having something for dinner and it’s, like, healthy or not healthy,
like, it’s not like you can change it necessarily because if that’s what, like, is
made at home, then that’s what you re going to eat. (Emma, 17yrs)
It was helpful when parents prepared healthful family meals that everyone was eating and also if

they asked adolescents for their input when deciding what healthful foods to purchase:

She’ll ask us which [fruits or vegetables] do we not want ‘cause then we’ll eat
them (Lindsay, 13yrs)

Adolescents felt it was harder to make healthful choices when their own requests or other family
member’s requests for less healthful foods were realized. Several adolescents described food

availability or what they chose at home as not controlled by their parents:
My dad just lets me take whatever | want [from the grocery store] (Suzy, 14yrs).

These adolescents recognized that this lack of parent control was a barrier because they were
tempted by all the less healthful food at home. On the other hand, many adolescents described

some kind of rule or restriction that their parents imposed around eating. Some adolescents
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described the restriction as helping them to limit less healthful foods, while others said it seemed
to increase the appeal of restricted foods or made it difficult to control intake when the
opportunity to have the restricted food arose (see photograph 5-3). Adolescents described
scenarios where they would binge on certain foods when the food item was made available as a

treat or when their parents were not paying attention or not at home:

Having the house empty, | kind of just automatically link that with, “I can grab
some food, go quick (Rachel, 15 yrs).

Photograph 5-3 “I usually absent-mindedly wait till the house is empty to eat” Rachel,
15yrs

Manipulative control by a parent (e.g. making the adolescent feel badly through
comments or facial expressions) was described as a negative experience but it was not clear how
it impacted food choices:

My mom will walk up and like sigh and make stupid faces at me...my parents they

make it quite obvious that I'm not healthy, so it’s sort of a negative way of

pushing me to eat well. So my mom will basically make funny faces if | order
something, so | will get healthier food. (Samantha, 16yrs)
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Adolescents described parent support that made it easier to make healthful choices.
Several adolescents felt supported when their parents verbally encouraged them to eat healthful
foods, but this also presented a challenge as one adolescent pointed out:

My mom tries to help me make better choices but sometimes I don’t listen to
her...like sometimes it’s hard for me to talk, like I don’t like talking about stuff
like that. (Tina, 12yrs)

Siblings were also described as a source of verbal encouragement:
If we’re at the mall, [my sister will] be like, “what are you getting to eat?”, and

I’'m like oh, “you know I kind of want like Chinese food’” and she’s like, “go to
Subway, get a sandwich, you don’t need that. (Violet, 17yrs)

Family Modeling
Adolescents took photographs of their parents or siblings and talked frequently about the

kinds of foods they ate (see photograph 5-4).

Photograph 5-4 “My sister eating chocolate- It tempts you to have some too!” Violet, 17yrs

When parents or siblings liked to eat less healthful foods it was harder for adolescents to
make healthful choices and indirectly increased their exposure to less healthful foods:

When my brother buys a pack of chips it’s sort of hard to resist. He always likes
to eat unhealthy. (Suzy, 14yrs)
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Several adolescents described having siblings who were thin and could eat whatever they
wanted:

[My sister] kind of makes it hard | guess because she can eat anything and not
gain like a pound. Like, I want to eat what she eats. (Tina, 12yrs)

Thin siblings were allowed to eat less healthful foods without any perceived consequences
resulting in jealously, resentment, and also temptation for overweight/obese adolescents. In
addition to the increased temptation, adolescents talked about their sibling as people they could
eat less healthful foods with and as people they needed to compete with in order to get a share of
the less healthful food. For example:

I know I want to get to it before [my brother] does ‘cause I know I won’t get any

if he’s there first. So it’s kind of, “overdo it to the max” because I know he will

too. (Rachel, 15yrs)

In contrast, it helped adolescents when their parents or siblings modeled healthful eating because

they felt like they were eating healthily together. For example:
[My dad] just eats healthy with me (Jenny, 11yrs)

More health-focused siblings were described as a motivation for the adolescents to be
healthier. It is clear that it would help adolescents if the whole family ate healthily. Adolescents
said that if their family members (siblings/parents) did not follow the same rules it was really
difficult to be successful in choosing healthful foods. Also, it is a challenge when an adolescent
is exposed to healthful modeling in one household but not the other. For example, Finn, talked
about having healthful food available at his mom’s house, but lots of less healthful “yummy”

foods available at his dad’s house:

My mom’s into health and all that, but my dad isn’t. (Finn, 13yrs)
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Celebrations

Holidays and celebrations were portrayed as particularly challenging for adolescents
because there was an excessive amount of less healthful food available to them and there was a
social expectation or pressure to eat less healthful food. Photographs illustrated the type of less
healthful food that they received, or consumed, during the particular holiday (see photograph 5-

).

Photograph 5-5 “It’s hard to eat well when you have holidays mostly devoted to eating”
Samantha, 16yrs
Adolescents talked about the norms around particular holidays, for example at Halloween:

1t’s not like [you have to eat treats at Halloween] but it’s kind of, if it only
happens once a year, might as well, like... should enjoy it. (Rachel, 15yrs)

Eating on special occasions was also related to saving face. For example, eating dessert that
company brings to your house for dinner because you don’t want to appear rude by not eating it:

Like this time we were going to have fruit but then [our company] brought a cake
and we didn’t want to be rude. So we ate it. (Lily, 14yrs)
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Interestingly, almost all major holidays were photographed (Halloween, Thanksgiving,
Christmas, Valentine’s Day and Easter) and all adolescents who discussed the holidays,

highlighted them as barriers to healthful eating.

Accessibility/Convenience

Adolescents took photographs of foods in their house that were easy to access.
Adolescents depicted healthful foods and beverages that were more appealing as easier and said
they were more likely to pick something healthful if it was fast and easy to grab, such as pre-cut
vegetables, fruits ready to grab on the table, or hard-boiled eggs in the refrigerator ready to take

to school (see photograph 5-6).

Photograph 5-6“These veggies are in our fridge all the time, and are often cut and ready to
eat, as well. This makes it easier to eat healthy things at home and for lunches” Lindsay,
13yrs

Likewise, if less healthful foods were perceived as less time consuming and easier to

grab, like frozen pizza or crackers, they were harder to resist:

The food that we usually have like easily on hand and easy to get to is snacking
stuff and stuff that’s less healthy, drinks that aren’t healthy too. (Scott, 15yrs)
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Less healthful foods that were also accessible were particularly hard to resist if
adolescents did not have a lot of time or depending on their physical/emotional state:

If I'm feeling really unmotivated what I['m going to do is I'm going to go, I'm

going to grab like a frozen pizza and throw it in the oven and like pour a can of

pop or something and do something easy, lay around, watch TV. (Scott, 15yrs)

Parents influenced the effects of accessibility by the types of eating opportunities they
provided for their children. The most common examples of parent support for healthful eating
included making VF more enticing or convenient (e.g. by cutting them up, preparing servings for
lunch, making them easy to spot) or ensuring that sweets were less accessible (e.g. by buying
small packets as treats, or cutting up and serving fruit for dessert):

Most of what'’s in there is relatively healthy on purpose. So when we look for

something to eat, we’ll get, like, vegetables or like, fruits are on the table already.

Like, as I said earlier. So it’s faster to, than to try and find something that’s not as

healthy. (Lindsay, 13yrs)

One adolescent described his parents as always having fruit out on the table and
encouraging them to eat it. A turning point for him was after the MySteps® intervention:

They ve kind of had [fruit on the table] for years, but up ‘til recently and then the

My Steps program, my brother and I have, like, started, “Okay, well, we need to
eat healthier. We got all this fruit. (Dan, 17yrs)

Screen Use and Studying

Adolescents took photographs of computers (see photograph 5-7), televisions, and school
books and described eating less healthful snacks when they were in front of the TV or computer
as well as while studying:

I actually eat a lot more when I'm using my computer than I do [otherwise]. [I

usually eat] stuff that I probably shouldn'’t, like small snacks and stuff that tend to
build up so like crackers or chips. (Scott, 15yrs)
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Photograph 5-7 “It is so easy to mindlessly eat in front of the computer” Carrie, 17yrs

Adolescents talked about “mindless eating” and felt that choosing less healthful foods
occurred mostly out of boredom and habit but also because they were hungry after school, and
while studying they are stressed, have limited time, or want to procrastinate:

A lot of friends and myself can get really stressed out with our homework and

when you 're stressed it’s like comfort food is probably not the healthiest stuff

right, but it’s what you want to eat. (Scott, 15yrs)

Although only a small number of adolescents talked about screen time as a

barrier to healthful eating, it was highlighted by those adolescents who did discuss

it. In addition, only older adolescents (14-17 years old) talked about this theme.

School and Community Environment

Adolescents talked about seven different areas of school and community environments
that influenced their eating habits. In order of frequency, the themes they talked about were:
availability, peer influence, accessibility/convenience, price, school practices, marketing, and the
online world. Except for school curriculum and classroom practices, all themes were common to

both school and community environments; therefore, themes across these settings were grouped
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together. A summary of the categories and themes that emerged can be found in Appendix B.12.
That summary includes the number of participants that talked about a particular theme, a quote
from both the school and community that corresponds to each theme (if applicable), and an

indication as to whether a theme was talked about as a barrier, facilitator, or both.

Availability

Almost all adolescents said that their school was a barrier to healthful eating because of
the plentiful supply of less healthful food options in the cafeteria and in vending machines (see
photograph 5-9). It was particularly common for adolescents to go to food outlets off school
property to purchase lunch. Although some adolescents talked about healthful options available
at the supermarket (mostly apples), the majority felt that they were tempted by less healthful
options:

Healthy choices [when getting lunch off school property]? No, there’s a Fresh

Slice® down the road, there’s a burger place, no not really. It’s a pretty
unhealthy area. (Scott, 15yrs)

Photograph 5-8 “There are many vending machines around the school” Emma, 17yrs
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Some adolescents said their schools were doing positive things (e.g. having a fruit and
veggie program, offering healthful hot meals, and making changes to vending machines);
however, despite positive changes in some schools, all adolescents stated that there remained
numerous less healthful temptations at their school:

[In the school cafeteria] they have, like, cookies and ice cream and chips and

then, like, usually they have chicken strips and fries nonstop, you know. (Dawn,

12yrs)

In addition to school, it was apparent that fast food outlets and other places to buy less healthful
foods were all around and were embedded in the communities where adolescents spent their
time. Within their communities, adolescents talked about fast food outlets, supermarkets, the
mall, community centers, workplaces and convenience stores.

More adolescents talked about availability of less healthful food only as opposed to a

combination of both healthful and less healthful food, including at school:

If I'm going to the cafeteria, then yeah, it’s sort of hard to [eat healthy], because
there’s like, nothing healthy there. (Lindsay, 13yrs)

Although healthful options existed, those options were much less plentiful and it was seen as
more tempting to pick the less healthful option. One food outlet that adolescents described as
healthful was Subway®. It was a common place that adolescents went to try to make healthier
choices.

Adolescents mentioned strategies that they used in order to avoid the temptation of less
healthful food, particularly at school, such as physically not going near the places that sell food,
not bringing money to school, or bringing lunch from home. In regard to lunch from home,
adolescents felt that the food they brought from home was healthier than the food they could buy

at school:
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If I bring my own lunch it’s better than having to buy things which might not be as
healthy. (Lily, 14ys).
Peer Influence
Adolescents took photographs of foods that their friends were eating or that they
themselves were eating when with friends. This illustrated an association between friends and

less healthful eating, in part because many of their friends and peers liked to eat less healthful

things (see photograph 5-9).

Photograph 5-9 “It makes me want unhealthy things when I see my friends eating them”
Violet, 17yrs

Seeing a friend eating less healthful things was described as a trigger for adolescents to want to
eat them too:

My friends have like, like crazy not-so-great lunches like cookies and cake and

stuff that’s not so great...and I mean that kind of makes you want to have those

kind of lunches. (Katrina, 13yrs)

Secondly, many of these encounters with friends took place where less healthful food was

readily available, leading one adolescent to describe it as matter of fact:

[When at a Starbucks® meeting up with friends], if we re there then I'm gonna
most likely buy something. (Emma, 17yrs)
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Adolescents talked about eating less healthful foods when they were at a friend’s house,
when meeting up with friends, often at food outlets, or when attending an organized
meeting/activity at a food outlet such as a Girl Guides meeting or a youth group activity:

With my youth group from my church we, um, we went to the mall and we would

buy our lunch from the mall and then go on a scavenger hunt. So definitely that

was one of the less healthy days because, like, I had to buy my lunch there.

(Dawn, 12yrs)

In addition, adolescents felt like they needed or wanted to go along with what their group
of friends was doing. Eating a less healthful treat was sometimes described as something you did

to fitin:

Oh, I probably shouldn’t have [ice cream] but all my friends are doing it. (Dawn,
12yrs)

Going out for lunch, often to a fast food restaurant, was considered a social activity that
their friends, and many other kids at school, liked to do. Fitting in also emerged as a
facilitator to healthful eating in that it was easier when you had a friend who verbally
encouraged you to pick something healthful or would eat healthful foods with you :

| have a couple of friends who are like really into the healthy kind of thing,

so it kind of makes me feel nice inside, like oh yea, | can have my salad

with you. (Violet, 17yrs)

Finally, on top of the social pressures created by the food choices of friends, friends were
another source of less healthful food because adolescents talked about sharing their food with
friends:

Me and my friends, we all share everything. If somebody gets a drink from Tim

Hortons®, then we all just like, take a sip, just share it all anyway. (Rachel,
15yrs)
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Accessibility/Convenience

Above and beyond the excessive availability of less healthful foods, these foods were
particularly enticing when they were easy to access. Adolescents felt that if less healthful food
was easier to access, that was what they would get. Easy access was particularly important, for
example, when they were pressed for time, when a food outlet was closer to school or work (see
photograph 5-10), or after a sporting event:

We 're hungry after we play hockey for an hour, but nothing healthy is open and

we don’t want to go home and cook at 11:00 o clock at night. (Lindsay, 13yrs)

Photograph 5-10 “It is one of the convenience stores around where | work, I think the
Mac’s® makes it harder to eat healthy because there is mostly junk food there” Margot,
17yrs

While at school, it is fast and easy for adolescents to buy less healthful food near their
school:

It’s just too convenient to go [across the street to Tim Hortons®] and buy myself
a lunch, a muffin, or a doughnut or a cookie or French vanilla. (Rachel, 15yrs)

The same was true for healthful choices. If healthful choices were easier to access, adolescents
were more likely to choose them. Subway® was perceived as a facilitator to healthful choices

when it was convenient and easy for them (e.g. across the street from work), otherwise, they
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won’t bother going there. Convenience influenced what adolescents chose to eat for lunch. Some
adolescents said it was easier to buy lunch from school because they don’t always have time or
they don’t always feel like making their own lunch. Parents who made it easier, by helping to

make lunch, facilitated healthful eating while at school.

Price
Adolescents described themselves as being sensitive to price by taking photographs of

money they had with them or price tags on food items. Cost was described as something that
they considered when picking what foods to eat. The influence of price on food choice was
highly determined by available spending money. If the adolescents had the money, they “might
as well” buy something. Most adolescents had a limited amount of spending money (e.g. $5 at
any one time; see photograph 5-11) and so food choice was the result of having the money

available, and being able to find something at that price point — often a less healthful item:

Hey, | have another dollar, why not get this? And it’s 50 cents for a cookie.
(Emily, 13 yrs)

Photograph 5-11 “It’s hard to eat good quality food on a low budget. This $5 will most
likely go towards a cheeseburger.” Samantha, 16yrs
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At school, some adolescents talked about how they had to pay for water, or how water

was more expensive than other less healthful drinks (see photograph 5-12).

Photograph 5-12 “It’s cheaper to buy pop than it is water” Emily, 13yrs

One adolescent girl talked about her reasoning when purchasing a drink to go with her

lunch at school:

I don’t want to spend a dollar fifty; I'll just spend a dollar on a Fresca or
something. And so it’s really, really tempting to just, this is going to sound weird,
but it’s like “okay, so no, no, no, you should get the water”” but then, I'm only

going to spend a dollar. I'll just grab a Fresca or a root beer. It’s always more
expensive to buy water. (Emily, 13yrs)

In addition, the places adolescents liked to go to for lunch were highly dependent on
price, the cheaper the better in most cases. Many adolescents considered value. Since the amount

of money available was generally small, it was even more important for them to maximize what

they got for their money (including quantity):

[McDonalds® has] like burgers for like a $1.75. So it’s like ridiculously cheap.
And so if I have $5 | can still get that and maybe like a coke. (Samantha, 16yrs)
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Similarly, if something would fill you up or tasted good, then it was worth spending
money on, as opposed to a salad or water. One adolescent girl proclaimed:

I’'m not going to pay to be healthy. I'm going to take it from home if ['m going to

eat vegetables, you know. Not just, ok, I'll pay $3 to have a salad. I don'’t, I don’t

do that. (Rachel, 15yrs)

Some adolescents also mentioned that they were interested in spending money on what

they couldn’t get at home. A few adolescents realized that they should try not to buy junk food

anymore because it was wasting their money and they should save it for something else.

School Practices

Several adolescents mentioned that they were enrolled in a home economics course
(called “foods class” by the adolescents) at their school. They said that this class was a problem
because they made mostly less healthful foods and perceived they were required to consume the
foods they made. For some adolescents this was particularly challenging:

Well I'm in a foods class and [my teacher] likes to have us cook like really

unhealthy foods. And at the beginning of the year | was eating a lot more, I tried

to cut back but she would do like a week and we would make like three pies in a

week or something crazy like that and so that probably wasn'’t helping. (Scott,

15yrs)

In addition to foods class, some teachers used treats, including ice cream and pizza,

during class as teaching tools or for social activities (see photograph 5-13).
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Photograph 5-13 “Our math teacher likes to give us a lot of candy, and food which
sometimes makes it hard to make good choices” Lily, 14yrs

One adolescent described the challenge she faced with the weekly student-supplied snack
break that occurred in one of her classes:

My friend and I, like, we tried to ask if we could like, bring in healthier foods

rather than like, cupcakes and stuff, but no one else really wants to...my teacher,

kind of like, wants us to bring in healthier foods as well. But no one else really

wants it. (Lily, 14yrs)
Marketing

Adolescents took photographs of advertisements that they saw at school (see photograph

5-14), on the TV or computer, or in their community.
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Photograph 5-14 “All the windows [in the school cafeteria] have posters like this, and so
people want to go there. None of them show healthy foods, and there is only one salad in
the caff [cafeteria]” Lindsay, 13yrs

Adolescents expressed frustration with being exposed to advertising in a variety of
locations, including at school, and perceived them to be a trigger for selecting less healthful
foods:

| just took this picture [of the candy aisle at the convenience store] because it is

really colourful and it makes you want to buy some. When there’s new flavours |

would like to try some. I just like the colours (Suzy, 14yrs)

No two adolescents talked about the same type of advertisements, but a wide variety were
mentioned including online, TV and billboard advertisements, and posters within schools:

Almost every window [in the cafeteria] has a poster similar, except that they 're

all for stuff like ice cream or French fries or whatever, and so then when people

go in, that’s what everybody wants to get. (Lindsay, 13yrs)

In addition to advertisements, other marketing strategies were discussed that gave rise to
temptations to consume less healthful foods. One adolescent describes the placement of sports
drinks in a vending machine just outside her gym class at school, tempting her to buy one:

| think thar it’s very clever placement because [the vending machine] it’s right

outside the gym which makes it harder to not want it because you’ve just been
doing exercise. (Lindsay, 13yrs)
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In the community, adolescents talked about the location of outlets or their advertisements
such as when they were driving with their parents to and from school or sporting events, and it is
where they often congregated to spend time with friends or at community events. One such

marketing strategy included the cue of smell:
There’s always like the smell of McDonalds® fries that haunt you. (Violet, 17yrs)

Adolescents were also influenced by brand awareness (see photograph 5-15).:

Photograph 5-15 “When we see the McDonald’s sign, we think about the delicious burgers”
Suzy, 14yrs
Online World

A new environment that emerged from the present study was the internet, or online
world. Social media or access to information was talked about as both a barrier and facilitator to
healthful eating. Although relatively few adolescents mentioned the online world (n=3), their
thoughts were quite interesting and new. Barriers included being exposed to pictures of less
healthful foods through photographs posted on Facebook®:

Like I don't see too many people who post a picture [on Facebook] like wow, hey,
I'm eating a salad. (Violet, 17yrs)

They were also aware of online advertisements that popped up while surfing the web:
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I don’t know what website I was on but McDonalds® ad popped up. I've had Tim

Hortons® pop up, I don’t remember what else but it’s been very often and then

I'm like well I wouldn’t mind, 1'd go for a burger now. (Violet, 17yrs)

Facilitators to healthful eating included apps or websites that provide nutrition and/or
exercise information, particularly if it’s connected to social media where friends can also vouch
for, or be seen as also interested in, a particular topic or idea:

It’s a twitter® for fitness and nutrition. They post links of things that are

generally healthy for like healthy stomachs and I guess like that. Then when you

go through you see your friends’ tweets and then you see their tweets and they re-
tweet some things that help you too. (Margot, 17 yrs)

5.4 Discussion

The aim of the present study was to explore overweight/obese adolescent perceptions of
barriers and facilitators to healthful eating within home, school and community environments.
The study is the first to focus on environmental influences on healthful food choices across
settings utilizing photovoice methodology and phenomenological inquiry. This methodology
served to develop a deeper understanding of the experiences of overweight/obese adolescents
who have presented for a family-based lifestyle modification intervention. The broad themes that
emerged from adolescent photographs and stories are supported by socio-ecological theory and

I.1* and used to

align with the theoretical model of eating behaviour described by Story et a
inform the present study. Factors across physical, social and macro-level environments were
described as influencing healthful eating among overweight/obese adolescents highlighting the
large number of factors, and multiple-levels of influence, on healthful eating. Of interest,
adolescents identified both barriers and facilitators of healthful food choices in their home and

provided insight into several areas where parents could play a role in facilitating healthier eating.

In contrast, outside the home, adolescents talked almost exclusively about scenarios that
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discouraged healthful eating. Although healthful choices can be found in most schools and
communities, adolescents in the present study rarely acknowledged them and talked most about
all the “junk food” that is available. The prevalence of perceived negative influences might
reflect the high visibility, value and promotion of these foods. The large number of barriers to
healthful eating described in school and community settings may be of particular concern for
adolescents with less than optimal home food environments since adolescents have described

limited opportunities, perceived or real, for healthful eating outside the home.

Home Environment
Family Meals

The literature has linked sitting down together for family meals with better dietary

92,244 98,244 96,244

quality, positive psychological wellbeing and weight status, with effects that persist
into young adulthood.?” In the present study, adolescents did not speak about the act of eating
together as an important aspect of family meals. Instead, they focused on the quality of the food
that was served, food preparation, the control that parents had in their home environments, and
the preferences of other family members. Most commonly, family meals facilitated healthful
eating when they were made from scratch, involved positive routines (e.g. serving a salad), and
when other family members enjoyed healthful foods. Family meals could also be a barrier to
healthful eating if other family members were ‘picky’ or enjoyed less healthful foods and when
families had less positive routines (e.g. getting take-out and not cooking meals from scratch). A
study examining the types of foods served at family meals found that 28% of meals contained a

green salad, 70% contained fresh vegetables and 21% were comprised of fast food two or more

times per week.'® Barriers to healthful meals were also examined and included educational
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attainment, stress, depression, low family functioning, low enjoyment of cooking, low value of
family meals, high barriers to food purchasing, and fewer hours spent in food preparation.’® In
the present study, home-made meals that also tasted good were identified as being important to
adolescents’ willingness to consume these foods, a finding that is supported by previous
qualitative research with adolescents.®” Adolescents’ own cooking skills were rarely talked
about as an aspect of home cooking, but one adolescent connected food preparation to his sense
of growing independence, a concept that emerged as the primary theme identified by adolescents
in another study of home cooking among families in BC, Canada.’®* A previous qualitative study
found that adolescents had little involvement in food preparation and perceived their healthful
eating to be dependent on parent food preparation skills without which they would not be able to
maintain a healthful diet.%® The authors of that study suggest that developing cooking skills may
increase perceived control and efficacy,® and indeed, involvement in home meal preparation has
been previously associated with adolescent food preferences,?® self-efficacy?® and better dietary
quality.?®® It is important for families of overweight/obese adolescents to prioritize home-cooked
family meals and encourage adolescents to take part. Encouraging adolescent participation in
meal preparation will not only reduce the burden on parents, but also contribute to developing

skills for healthful eating as adolescents grow. Educating parents and adolescents on how to

prepare homemade meals that taste good should be incorporated into intervention programs.

Parenting Practices
There is a considerable body of research examining how parenting practices, including
rules and feeding styles, impact children’s dietary intake and weight status.*”#¥?* Study findings

in this area have been mixed and suggest modest effect sizes.®® As has been found in previous
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studies, child autonomy, parent encouragement, restrictions and rules, and
indulgence/permissiveness were identified by adolescents in the present study. These findings
also demonstrated that adolescents react differently to parenting practices. Some adolescents
described restrictions or limits as helping to control their eating. For others, restricting less
healthful foods had the consequence of making these foods more appealing, motivating
adolescents to eat these foods at a later time, and hindering self-regulation. For example, when
no one was at home, it was an opportunity for many adolescents to eat less healthful or restricted
foods. High levels of parent restriction or control over desirable foods may lead to increased
desire and intake of those foods when they become available.*3*# In adolescence, growing
independence and autonomy makes the influence of parenting strategies particularly difficult to

establish, as was described in interviews with parents of overweight/obese adolescents.?’

Family Modeling
Parent modeling of desired eating behaviours has been found to be a more consistent and

successful method to improve a child’s diet than attempts at parent control.”®®

Many adolescents
in the present study described parents or siblings who modeled less healthful eating, suggesting
that healthful modeling remains a challenge for families seeking pediatric weight management.
Researchers who have interviewed parents of children and adolescents who are overweight/obese
found that parent modeling was a key piece of advice they wanted to share with other
families.”®"?®° Siblings were not mentioned in their research. In light of both previous research

linking parent modeling to adolescent diets*®"2%82%

and the descriptions provided by adolescents
in the present study, it would be beneficial for the whole family, including siblings, to practice

healthful eating.
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Availability and Accessibility

As has been found in previous studies, availability of healthful and less healthful foods or
beverages at home was the most frequently described influence on food choice. In a study of
4000 Minnesota adolescents, the strongest correlate of VF intake was home availability of VF
along with taste preferences.™® Similar relationships have been found with the availability of

SSBM%%% and energy-dense snack foods,**#*®

although not all studies report positive
associations, or associations are not present for all food types.”**!® As it relates to behaviour
change, home availability has been found to promote healthful changes in VF,*'* energy-dense
snack'! and SSB consumption;*# thus it may be important to include home availability in
treatment and intervention programs. Adolescents in the present study explained that they often
found it difficult to make healthful choices. This was because less healthful foods were readily
available and healthier options were often limited and/or unappealing. It is important for families
with overweight/obese adolescents to provide as many healthful foods as possible but also to
ensure limited or no availability of less healthful foods in the home. Parents may be able to
support healthful eating through their purchasing decisions and by encouraging healthier
alternatives or substitutions for less healthful foods since both of these strategies were described
as helpful by several adolescents. Interventions that educate and support parents in making
healthier purchasing decisions are warranted, although financial constraints may be a barrier for
some families. Such education-based interventions have been successful at increasing
perceptions of healthful food affordability among low SES mothers in Australia,?®* which may
lead to changes in purchasing.

In addition to availability, accessibility, particularly of VF, is an important determinant of

consumption. % Although the majority of studies involve younger children who generally
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have less control over meal/snack preparation, accessibility also emerged as an important theme
in the present study. Practices such as having fruit on the table or cut up vegetables were
described as facilitators to healthful eating. Accessibility or convenience of less healthful foods
at home was also described as increasing consumption. Previous qualitative research has
identified foods that are convenient or “handy” as preferred*? and the convenience of healthful
foods at home as extremely helpful.*®” Both availability and accessibility of food options need to
be considered for promoting healthful eating and discouraging less healthful eating among

adolescents.

Celebrations

Interestingly, almost all major holidays were photographed (e.g. Halloween,
Thanksgiving, Christmas, Valentine’s Day and Easter) and described as barriers to healthful
eating. Special occasions spanned major holidays, birthdays, parties, barbeques and dinner with
guests. Holidays were intertwined with eating, often rich desserts or treats, and were difficult
times for adolescents who were trying to make healthier eating decisions. On these types of
occasions, adolescents are not only tempted by the availability of less healthful foods, they are
also expected to follow social norms. Families may want to consider de-emphasizing treats over
the holidays, particularly as gifts; adolescents already have so many opportunities to consume
these foods. An alternative strategy might be to make family activities a focus of special
occasions. Since no data collection occurred over the summer months, it remains unclear how
holidays and celebrations over the summer influenced the eating habits of adolescents in the
present study. No previous qualitative study has reported that holidays or celebrations were

barriers to healthful eating; however, social pressures to eat less healthful foods and the use of
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less healthful foods as treats or rewards, both of which occur during holidays or celebrations,

have been described by adolescents in previous studies.®

Screen Use and Studying
The final theme that was identified by a small number of adolescents was screen use and

studying. The literature has identified associations between screen time, poor diets''*+18291:2%2

2% although, a meta-analysis has shown the effect on body fatness to be low.* A

and obesity,
recent longitudinal study following adolescents from 14 to 18 years of age found that higher
screen time was associated with increased BMI and was stronger at higher BMI levels,
suggesting this may be a more important influence for overweight/obese adolescents.?®® Indeed,
in the present study, adolescents described eating less healthful snacks when watching TV, using
their computer, or playing video games. Adolescents talked about a variety of reasons for this
behaviour including boredom, lack of awareness, hunger after school (when they often sit down
to watch TV or go on the computer), stress, and social reasons (this is a time for hanging out
with friends). Previous studies have identified distraction and a lack of awareness as factors

contributing to overconsumption while watching TV.2%*

Commercials may also increase cravings
for particular foods.?*® Similar to screen time, studying was associated with less healthful eating
behaviours and has not been documented previously. Furthermore, only older adolescents
mentioned screen time and studying as barriers to healthful eating. This was surprising, but

perhaps reflects the increasing prevalence of screen use and studying, as children age.?”
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School and Community Environments
Peer Influence

Away from home, the social environment of adolescents consists of their peer groups.
The behaviour of peers and the location and context of social engagements were what
adolescents talked about in relation to healthful eating. Most adolescents described their peers as
modeling less healthful eating and in general as barriers to healthful eating. Of interest is that
many peers were described as being thin and/or not concerned about their weight, but still
choosing to eat less healthful foods. There is growing interest in social network analysis, with
results suggesting that adolescents with similar weight-related behaviours group together 3%
and that adolescent obesity spreads through social networks.?*® Associations in breakfast, whole-
grain, dairy and vegetable, but not fruit intakes have been found between adolescents and
individuals identified as being a best friend or as a member of their group of friends.** In a
similar social network study with a representative sample of US adolescents, fast food
consumption, but not breakfast, VF or calorie-dense snacks was associated with the intake of
friends.*** A small experimental study with 10-12 year olds (n=39) demonstrated that only
overweight youth were influenced by the presence of peers and were more likely to consume a

healthful snack if a peer did so as well,***

perhaps suggesting that overweight youth are
particularly sensitive to peer influences. In fact, a review of social network analyses found that
adolescents with the highest BMI had the most similar eating behaviours.**® Other studies have

27 or low

not found an association between the perception of a friend’s less healthful food intake
fat snack purchasing™ and an adolescent’s own behaviour. Based on what adolescents talked
about in the present study, friends may transfer eating habits because friends increase cues to eat

(e.g. from seeing those foods more often), adolescents want to fit in with their peers, and because
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adolescents typically share their food. Very few adolescents mentioned that friends model
healthful eating in the present study, although some did. If healthful eating were adopted by a
small number of friends, it may influence the entire network of friends to eat more healthily.
Increasing social support among friends for healthful eating may be a promising strategy to

incorporate into interventions.

Availability and Accessibility

The school food environment was described by most adolescents as a barrier to healthful
eating. Schools provided access to a lot of less healthful foods that were tempting for
adolescents. Less healthful foods were easy to access at school and healthier options were often
hard to find, less convenient, more costly, or less appealing (e.g. bruised apple). These
characteristics were also found in food options at locations surrounding schools and throughout
the community in general. To what extent these food environments are perceptions as opposed to
reality was not assessed and adolescents took very few photographs of the actual foods sold at
school or in outlets near to the school. A recent examination of principal-reported food and
beverage availability in BC schools revealed reduced offerings of less healthful foods at the time
this study was conducted, although many schools still offered less healthful options (e.g. 45% of
middle and high schools offered SSB, 22% did not offer fruit and 44% did not offer
vegetables).* In the present study, adolescents recognized that some healthful options existed,
yet they were much less plentiful and it was tempting for adolescents to pick less healthful
options. Among a nationally representative sample of elementary and high school students in the
US, almost half of students consumed low-nutrient, energy-dense foods obtained at school, and

greater availability at school was associated with consumption.™’ In addition, the authors also
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reported that a proportion of less healthful foods, including chips/salty snacks, candies and SSB,
were consumed at school but came from non-school sources.'®” Over half of schools in BC are

within a 10-12 minute walk from a food outlet®®

and a recent Canadian study demonstrated that
as the number of food outlets within a 1km radius of high schools increased, so did the odds that
grade 9 and 10 students (n=6,971) consumed their lunch from a food outlet."** Since many food
and beverage items that adolescents consume at school also come from home,>**’ families also
have a role to play in improving the quality of foods that adolescents consume while at school.
Of note, adolescents described lunches from home as being healthful, but some mentioned that
time constraints made it difficult to pack a lunch. A study among elementary schools in Prince
Edward Island, Canada, found that lunches from home were lower in energy, fat, and sugar but
higher in sodium than school lunches,*? while a study conducted in UK high schools revealed
school lunches to be of higher nutritional quality than lunches brought from home.****%? These
differences will depend on the policies in each jurisdiction regulating the types of foods offered
in schools; however, both of these studies noted that lunch quality was poor in general,

regardless of the source.?>%01302

School Practices

Food classes provide an opportunity for schools to generate interest and skills in
preparing healthful meals and snacks; however, they were identified as a barrier to healthful
eating by adolescents. These classes were a barrier to healthful eating because adolescents
described making less healthful foods (e.g. desserts, fried foods) and perceiving pressure to
consume the foods that were made. In addition, foods provided to students as treats or as

teaching tools were described as being less healthful (e.g. candy, pizza, ice cream). In a study of
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US adolescents, student BMI was positively associated with less healthful school food practices,
based on scores that included the use of less healthful foods as rewards or treats.>*® Despite these
findings, little research has been conducted on this practice.’*>% It was a surprise to hear about
less healthful classroom practices in the present study. The most recent school guidelines for

food and beverage sales in BC include recommendations for limiting less healthful foods offered

in classrooms (http://www.bced.gov.bc.ca/health/2013 food quidelines.pdf); however, the

extent that this component of the guidelines is being implemented is unknown.

As a whole, these findings are of concern because they suggest that adolescents are
exposed to a flood of less healthful foods over the course of a school day. Adolescents talked
about the availability of less healthful foods and beverages in schools through the cafeteria,
vending machines, student-run stores, school events, and at food outlets near the school.
Evidence suggests that the foods and beverages offered in BC middle and high schools has
improved in the last five years; however, many schools continue to sell less healthful

F.1%° These data do not include

food/beverages or do not sell healthier options such as V
information on the food/beverages offered through classroom parties, but do suggest that schools
may be struggling to offer healthier foods at special events and fundraising.****’ Limiting the
amount of less healthful foods and beverages available in schools, from all sources, could benefit
overweight/obese adolescents, particularly those who are trying to make changes. Making
changes to the school food environment is not without substantial challenges, and changes to the
school food environment need to be supported by families and the broader community. For
example, an adolescent in the present study reported that classmates were unwilling to eat VF

brought in for a classroom snack, and other research has suggested that eliminating less healthful

food at school may result in more purchasing from outlets off school property or bringing less
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healthful foods from home.***" |n contrast, two studies have found no evidence to support

compensatory eating behaviour at home.*%®3%

300 310

There is a competing mix of food options surrounding schools™" and in the community
in BC; yet adolescent participants in the present study struggled to select healthier options given
that other aspects of the environment (e.g. convenience, marketing, price, and peers) also
contributed to their selection. Outlets that are perceived as providing healthier food options,
including Subway® and the grocery store, were described as popular, but they too offered less
healthful options that adolescents described purchasing, thus, limiting their ability to promote
healthful eating. To address food purchased at outlets near schools, a closed campus policy may
be a promising strategy. High school students in the US who attended schools with closed
campus policies (i.e. not allowed to leave school property at lunch) consumed significantly more
vegetables (not including potatoes),*®” fewer servings of SSB,"’ and were less likely to eat lunch

at a fast-food restaurant.!!

Moreover, a 12-week multi-component intervention in Canadian
high schools that aimed to keep students at school for lunch (e.g. messages and tools distributed
to students, teachers, and parents; cooking sessions; play theatre at lunch) was successful in
reducing the number of days students left school property for lunch as compared to control

schools.**® Schools and their surrounding environment, thus, present potential opportunities to

improve support for healthful eating of overweight/obese adolescents.

Price
Adolescents identified themselves as being sensitive to price and considered value when

163,165

making food purchases, a finding supported by economic studies and previous research

asking adolescents about perceived barriers to healthful eating.'®"*? Of particular concern for
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adolescents in the present study was the extent that price undermined healthful food choices,
particularly at school. Experimental studies in US high school cafeterias and vending machines
have demonstrated that lower prices for fruit, carrots and low fat snacks increased purchases of

161312 although no difference in salad sales was observed.** It

these same foods substantially,
was surprising that some adolescents were very resistant to purchasing any healthful food items,
but their resistance may reflect their desire for independence.”* For example, they wanted to use
their money to buy treats that differ from what their parents buy or allow. Indeed, adolescent
girls have been found to relate junk food with the opportunity to distance themselves from their
parents and become closer to their peers.”* In another study, adolescents who described more
control over their eating also described less healthful eating patterns.*? It remains important for
adolescents to learn to make decisions about spending money, but their sensitivity to price in
combination with the abundance of less healthful foods that are inexpensive poses a significant
challenge. It is difficult to influence food prices in the community, although taxation of less
healthful foods has been proposed.®®*!* Schools may be able to make changes, particularly
around water. As was described by some adolescents, water is difficult to access at school
because it must be purchased or free water fountains are old and broken or too difficult to drink
from. Supplying free water, through easily accessible and modernized drinking fountains, may
help to encourage more students to drink water instead of higher calorie beverages. Furthermore,
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given that pricing strategies in the school setting have shown promise elsewhere, schools in

BC and elsewhere may want to consider ways that the cost of healthful foods can be reduced.
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Marketing

170,171 i

TV, print and digital marketing of foods to children and adolescents is pervasive, S

primarily for less healthful foods'™

and, as some evidence suggests, is associated with the intake
of less healthful foods.'"? Adolescents in the present study confirmed that exposure to advertising
in a variety of locations acted as a trigger to pick less healthful foods. They talked about being
affected by different types of marketing, ranging from package colouring to advertisements,
including posters within their school. In the Canadian setting, high school students in Alberta
who reported seeing logos for food/beverage companies at their school had higher odds of
purchasing foods and beverages and consuming salty snacks and candy.’® Many jurisdictions,
including BC, have produced school guidelines that encourage, but do not mandate, schools to
eliminate food and beverage marketing
(http://www.bced.gov.bc.ca/health/2013_food_guidelines.pdf). Again, the extent to which
schools have implemented this component of the guidelines is unknown. Likely, school audits
would be needed to evaluate implementation. The results of the present study suggest that, at
least in some schools, marketing continues. In Quebec, where they have enacted bans on
advertisements targeting children 13 years of age and younger across all settings, including TV
advertising, a decrease in household fast food purchasing has been demonstrated.*** Although
few policies have been enacted, a call to strengthen policies that restrict food promotion to
children at all levels has been urged by the WHO® due to its detrimental effect on children’s

diets and future chronic disease risk.'®®
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Online Influences

Only three adolescents talked about social media; however, their insights are of interest
given the growing use of the internet and social media for delivering lifestyle behaviour change
interventions to youth (e.g. E-health interventions).*'” These technologies are of interest as they
are scale-able, they take advantage of a medium that is popular with youth, and they may provide
added motivation (e.g. health messages can be sent and subsequent behaviour can be monitored
in real time). The role of social media in weight management has only been described for
adults,®® but online can be conceptualized as an additional environment/setting where
adolescents are exposed to information and social influences about healthful eating.>'® Things
that are “cool” and that friends share online may be particularly influential and images of friends
eating less healthful foods may amplify social norms that promote less healthful eating. Of note,
a successful school-based intervention to promote eating lunch at school included messages sent

via Facebook,

suggesting their potential value at reaching and engaging adolescents in health
promotion strategies. Further studies examining the role of social media and the internet in

dietary choices are needed.

Interconnections

Socio-ecological theory emphasizes the connections between multiple levels of influence
including at the individual level.** A phenomenological inquiry was particularly useful in
capturing these connections. Phenomenology brought adolescent perspectives to the fore which
allowed for detailed descriptions of the interactions between adolescents and the environments in
which their eating behaviours occurred. The present study did not set out to investigate how

individual factors interact with the environment, nor were adolescents asked about this; however,
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through their stories, it was clear that individual factors also influenced their food choices.
Adolescents talked about their preferences, cravings/temptations, hunger, knowledge, perceived
benefits, time constraints and psychological factors (e.g. stress, boredom, mood) and other health
behaviours (e.g. physical activity). These individual factors have been depicted in previous
qualitative studies that examined adolescent food choice.®107122:256-258

The interconnections between the various levels of influence depicted in the socio-
ecological model is difficult to study,*?° but a phenomenological approach was useful for
capturing this complexity and generating new knowledge about how various factors may be
acting to influence an individual. Thus, this inquiry was relevant for studying the multiple levels
of influence and the connections between levels that are depicted in the socio-ecological model
of adolescent dietary behaviours.!! In the present study, conversations with the adolescents
revealed many connections across settings and between social and physical influences. For
example, the home and school setting were intertwined because food eaten at school can be
brought from home; therefore, parenting practices and the home environment impact how
adolescents will eat at school. Eating decisions also occur across settings. For example,
adolescents reported being tempted to eat certain foods when out in the community or at a
friend’s house if they were not available at home. Little is known about adolescent compensatory
eating between settings; the few studies that have looked at compensatory behaviour between
home and school suggest it doesn’t occur.**®3% Physical and social influences were also
intertwined. In the home setting, food and beverage availability was influenced by many factors,
including the food preferences of siblings and parents, purchasing behaviours, nutrition

knowledge, and preparation skills. These factors also interacted with holiday traditions or screen
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use to create barriers to healthful eating. Examining the social and physical influences on eating
behaviour simultaneously is needed when addressing barriers and facilitators to healthful eating.
Finally, an exploratory look at differences across age groups and for boys and girls
revealed only small differences. Older adolescents (14-16 years old) were the only ones to talk
about home screen use and studying, and older females were the only ones to talk about the
online world; however, differences were among the smaller sized (less frequently mentioned)
themes. Other qualitative studies on adolescent food choice also revealed little difference

between boys and girls or age group in barriers to healthful eating.'%"2>"2%

Limitations, Challenges and Personal Reflections

Engaging in discussion with adolescents can be challenging, particularly on topics that
are sensitive for some. | noticed that several adolescents felt very comfortable and were happy to
express all kinds of feelings and behaviours, good and bad, while others were much shyer or
more likely to express only positive feelings or behaviours. Since weight and eating can be topics
associated with judgment, during each and every interview I tried, verbally and non-verbally, not
to show any preference for positive or negative adolescent viewpoints. Despite this effort, there
were probably times when | was not successful, leading some adolescents to tell me “what |
wanted to hear.” | recall one adolescent in particular, who described multiple situations of being
tempted by less healthful foods but always followed up by saying that she was able to resist or
chose the healthful option. I suspect there was some social desirability creeping in to her
responses.

In general, | found it hard to encourage discussion and critical reflection from several of

the adolescents. Their willingness to talk really depended on their personality and their
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interaction with me. Some adolescents were very, very shy and it was hard to encourage them to
speak. | did try to allow lots of pauses or silence in the hopes that I wouldn’t cut them off before
they had a chance to think of something and express it. Some adolescents might have felt
uncomfortable opening up and talking about this subject and | felt that | had to respect their
boundaries. Their discomfort may also reflect their varying ages and developmental levels.
Participants of younger age or developmental level may have found self-reflection and reflection
on their environment more challenging, or may have had less confidence in talking about their
experiences than older adolescents. A lack of confidence may also be reflected in what they
chose to share with me.

This was my first time conducting qualitative interviews, although I practiced in advance
of the present study (qualitative research course, practice interviews, pilot, talking with other
researchers, reviewing first interview audio-recording with a third party for tips). More
experience has been shown to lead to more credible interpretations.?”

It is important to acknowledge that my own biases may have contributed to the interview
situation and my interpretations. | come from a perspective where the environment does
influence food choices. | received graduate level training in nutrition and in my own teenage
years, | fluctuated in weight; therefore, | do have some pre-conceptions about what kinds of
things make it easier or more difficult to make healthful food choices. My own memories from
when | was a teenager and the challenges | faced may have influenced how I interpreted the
results. Despite this, | did try to keep potential bias in mind. I followed a coding scheme that was
derived from the literature and I involved multiple other researchers in the process to reduce this
bias as much as possible. This same bias may have affected the other researchers who

participated in the present study; however, their own areas of expertise and personal experiences
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would have contributed a different perspective to the interpretation of the results. In addition, as
the interviewer, my personal characteristics will have contributed a particular bias to the
interviews and data interpretation. For example, my gender (female), ethnicity (white) and
weight status (normal BMI) put me in a privileged position in North American society and may
have influenced the interview situation as well as my interpretation of the findings.

The findings presented here cannot be generalized beyond the time, place and
participants of the present study; however, findings may extend to other overweight/obese
adolescents with similar characteristics or in similar contexts. Effort was made to recruit
adolescents of varying sex, ethnicity and socioeconomic background; however, recruitment was
constrained by a limited pool of potential participants and optimal variation was not always
possible. For example, recruiting boys and lower SES adolescents was a challenge. During
recruitment, many parents of boys said that their sons were just too busy and had too much going
on with school, yet such explanations were rare from the parents of girls. Some families also
didn’t want to participate because they had to travel quite far (30 minutes to one hour) for the
MySteps® intervention and were not interested in another long drive when they perceived they
had less to gain from the photovoice study.

The participants in the present study were overweight/obese adolescents who had
presented for a treatment program. The majority of adolescents included in this research were
obese rather than overweight; these more extreme levels of overweight are typical of adolescents
who present for treatment programs.?®® Participants may also differ from the general population
of overweight/obese adolescents in their level of motivation or support from family. The
findings, therefore, reflect the perceptions of adolescents who present for obesity treatment and

who are likely motivated to make changes. This group is often the target of interventions and
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learning the challenges they face in their environment is relevant for treatment and intervention
development and refinement.

The present study did not attempt to explore understanding of healthful or less healthful
foods by adolescents; however, participants were all part of an intervention that addressed
healthful and less healthful foods. That program categorized foods and beverages into green-
light, yellow-light, and red-light categories. Green-light foods include most VVF and low fat milk;
yellow-light foods include options that are lower in fat (e.g. vegetarian thin crust pizza, diet soft
drinks, some crackers and granola bars); and red-light foods include regular soft drinks, pizza,
French fries and most full fat foods and desserts. The program promoted moderation to help
participants increase green-light foods and decrease red-light foods, but not eliminate any foods
entirely. Since all the adolescents were exposed to this same curriculum, it was anticipated that
they would have an adequate understanding of nutrition knowledge and healthful food choices.
Despite this, levels of understanding varied. For example, some adolescents talked about how
foods without preservatives or that were organic were healthful (including chips). Different
understandings of what is healthful or not healthful may change the types of barriers or

facilitators that were identified and talked about.

Conclusions

In summary, the adolescent participants in the present study, a group who were likely
motivated to change their eating behaviours, identified many barriers to achieving healthful
eating. Most frequently, they identified social and physical aspects of their environment as
barriers to healthful eating and to a lesser extent the macro level/policy influences (e.g. price and

marketing), factors more distal to the individual.***® Adolescents also provided examples of
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facilitators to healthful eating that can be supported by future intervention programs. Their
photographs provided particularly salient examples of ways to facilitate change, particularly at
the school and community levels. These conclusions will be expanded in Chapter 6 to include

implications in light of findings across all three studies presented in this thesis.
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Chapter 6: Conclusions of Thesis

The aim of this thesis was to explore whether environmental factors within homes,
schools and communities influence dietary behaviours of overweight/obese adolescents who are
targeted by obesity treatment programs. Factors within the home environment were the primary
focus of this thesis with a secondary focus on factors within school and community
environments. This chapter highlights the key findings, limitations and strengths of the thesis as
a whole. It also includes a discussion of the contributions and implications of this research as

well as recommendations for future research.

6.1 Summary of Thesis Findings Related to the Home Environment
Findings from Studies 1, 2, and 3 that highlight aspects of the home food environment

associated with adolescent dietary intake are outlined below.

Key Findings from Study 1
» Parent-adolescent intakes of FV, total fat, SSB and snacks were positively associated (small
to moderate associations). No relationship was observed for desserts/treats.
» Parent-adolescent associations for fat intake were stronger among parents with lower

educational attainment and stronger for snacking among adolescent girls.

Key Findings from Study 2
» Availability of high fat foods in the home was associated with a greater percentage of
energy from fat and a greater percentage of energy from snacks consumed by

adolescents.
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» Unexpectedly, a greater availability of high fat treats in the home was associated with a
lower percentage of energy from fat consumed by adolescents. No relationships were
found with home availability of soft drinks. Also, no relationships were found with
adolescent intake of VVF, desserts/treats or SSB.

» Adolescents who reported that their parents modeled healthful food consumption had
fewer soft drinks, high fat foods and high fat treats in their homes.

» Parents who reported healthier family meal practices had fewer high fat foods and high
fat treats in their homes.

» Lower maternal education was associated with greater availability of high fat foods in the

home.

Key Findings from Study 3
» Factors identified as influencing food choices included: family meals, availability,
parenting practices, family modeling, celebrations, accessibility/convenience, and screen

use and studying.

Synthesis of Key Findings from Studies 1, 2 and 3
» Both quantitative findings and qualitative accounts of the home food environment
suggest that families can play an important role in shaping adolescent behaviour. At least
for some adolescents, there were considerable barriers to healthful eating within their
home, as demonstrated by Study 3.
» Factors that supported healthful eating across the studies included parent modeling,

family meal practices, and the availability of foods in the home.
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» Availability of some less healthful foods at home was associated with poorer dietary

behaviours, as adolescents confirmed in their photographic and narrative accounts. In
contrast, home availability of soft drinks was not associated with SSB intake by
adolescents. In their narratives adolescents alluded to the fact that availability may vary
according to the homes in which they spend their time. While availability of soft drinks
may be restricted in their primary residence, adolescents indicated that it was freely
available in a second household when parents lived separately.

In quantitative analyses, parents were found to indirectly influence diets by modeling
healthful food choices and providing healthful meal routines. Both of these parenting
behaviours were associated with fewer less healthful foods in the home. Adolescents who
talked about being indirectly exposed to less healthful foods as a result of what their

parents or siblings were eating corroborated this finding.

Summary of Thesis Findings Related to School and Community Environments

Study 3 was the only study that examined aspects of school and community environments

related to adolescent food choices. Key findings from this study are summarized below.

Key Findings from Study 3

>

Factors Identified as influencing food choices included: peers, availability,
accessibility/convenience, school practices, price, marketing, and the online world.
Adolescents perceived a multitude of opportunities for less healthful eating at school and
in the community.

The social nature of less healthful eating was emphasized. Accounts of peer modeling

suggest that peer interactions increase adolescent exposure to less healthful foods
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6.2 Strengths

The three primary strengths of this research relate to its design and sample. First, this
research incorporated both quantitative and qualitative methods to investigate familial and
environmental determinants of dietary behaviours. Triangulation of both study designs provides

273,321

a richer and more comprehensive understanding of how various factors within the home

environment relate to the diets of overweight/obese adolescents. The collection of qualitative
data served to corroborate and expand on findings from the quantitative analyses.3*"%
Furthermore, while variables investigated in the quantitative data analyses were pre-determined
and limited by the main study (MySteps® intervention), the qualitative study allowed for a
broader range of information to emerge.*?* Second, this thesis was guided by theory and

incorporated previous models of adolescent diets™ "3

to expand on what is already known
about environmental influences on diets. Third, this research aimed to provide an understanding
of dietary behaviour among overweight/obese adolescents who participated in obesity-treatment
programs. This is a unique and understudied group whose experiences will help to inform and
improve treatment programs. In addition, as the population of overweight Canadian adolescents
continues to grow,” understanding this group has a wide applicability particularly given the push
towards finding ways to improve dietary behaviours and reduce obesity among this age group.
Furthermore, home, school, and community food environments that influence dietary intake may
have been more salient among this group of adolescents. Lastly, overweight/obese adolescents
are at risk for future chronic disease development; therefore, a better understanding of the

contextual factors that support healthful eating in this population may contribute to reducing the

burden of chronic diseases at the population-level.
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Strengths of the quantitative component of this research included the use of structural
equation modeling that increased the study’s power to detect important associations by
accounting for measurement error of several of the independent variables. Additional strengths
of the measurements used in this thesis include that data were collected from both adolescents
and parents including direct measurements for height and weight. The use of multiple 24-hour
dietary recalls allowed for the examination of various nutrient and food component outcomes
(e.g. percentage energy from snacks). Collection of two or more days of recalls for 75% of
participants helped to improve estimation of usual daily intake. Inclusion of age, sex and BMI in

33324 contributed to a further

statistical models, key variables associated with underreporting,
reduction in measurement errors normally associated with the collection of dietary data.

Strengths of the qualitative component of this research included the rich, in-depth details
derived from photovoice methodology that revealed how overweight/obese adolescents interact
with their food environments. This method was engaging for adolescents; adolescents had two
weeks to think about what photographs to take providing them with a period of reflection before
reporting their data. The provision of opportunities to reflect is a unique aspect of photovoice
that could result in more credible insights from participants as compared to survey or interview
responses that require immediate consideration and recall ability. In addition, learning about the
environment through the eyes and voices of these adolescents provided a unique perspective that
complimented the other sources of data and strengthened the overall implications of study
findings.

Finally, the results of this research provided timely and relevant evidence for programs

aimed at promoting healthier eating habits to overweight/obese adolescents. Results provide

information about the environmental contexts that are currently relevant for these adolescents.
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Furthermore, influencing public health policy is complex and does not always incorporate
scientific evidence, in part, because it is inaccessible or unconvincing to policy makers.*?®
Evidence in the form of photographs and storytelling may be a particularly powerful and
persuasive way to engage with and influence policy makers responsible for school nutrition
policies and broader public policies that encourage healthful eating, including pricing strategies,
restriction of less healthful foods and/or promotion of more nutritious foods available in the
community. Therefore, the qualitative results generated from this research are particularly well

suited to impact policy making in school and community settings.

6.3 Limitations

Limitations specific to the data collected and analyzed in each study were discussed in
detail in each respective chapter. For interpreting the results of this thesis as a whole, there are
four primary limitations that need to be considered and they are discussed in detail in this
section.

First, the sample was composed of adolescents in the greater Vancouver area who are
obese or at risk-for obesity; therefore, findings may not be generalizable to other adolescents,
particularly in rural settings. The present sample also consisted of more obese (~50% > 2.0 SD)
and severely obese (~30% > 3.0 SD) adolescents, based on WHO growth curves, than what
would be expected from the general population of overweight/obese adolescents, but is typical of
those who present for treatment programs.?®® However, based on absolute BMI values, which has
been suggested as a preferable measure to classify severe obesity,**® 8% of the present sample
were severely obesity. Both methods suggest that some adolescents in the present sample were

struggling with severe obesity. More severe obesity may result in abnormal parent-child
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relationships, home environments and peer/school relationships. Comparison of the current
sample and 2011 census data drawn from the Greater Vancouver Area general population®’
showed that the current sample included more educated families (17% vs. 34% with high school
education or less), fewer families in married or common-law partnerships (72% vs. 85%), fewer
east/southeast Asian families (15% vs. 27%) and more aboriginal (9% vs. 3%) and other
minority families (Black, Latin American) (17% vs. 5%). These differences may not be
surprising in light of demographic differences associated with overweight/obesity® and

willingness to participate in interventions;”*®

thus findings are particularly relevant for families
targeted in obesity treatment programs. The sample was also relatively small and participants
were those who presented for lifestyle treatment with their parents. This suggests that
participants were likely motivated to make changes; therefore, study findings apply to this
particular group and may not apply to less motivated adolescents or families. It should be noted
that some adolescents may have been “nudged” by their parents to participate while others were
more involved in initiating their participation; therefore, their level of motivation could have
differed.

Second, the cross-sectional nature of the data used in this thesis did not allow for
identification of temporal associations between independent variables and dietary behaviour.
Longitudinal research is more costly and time intensive; however, it provides needed evidence to
disentangle the impact of environments on dietary behaviours. Longitudinal studies will be
particularly useful in determining if environments have long term impacts on diets and if changes

to environments result in desired changes in behaviour. This type of evidence would be helpful

for public policy decision-makers before enacting policies that subsidize healthful foods in
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schools or in grocery stores, tax less healthful foods, require labels on food products, or mandate
the ratio of healthful vs. less healthful foods that can be available in a particular area.

Third, this thesis was limited by the use of self-reported measures to collect data on diets
and the environment which may have resulted in reporting bias. Both diets and parenting
constructs are subject to social desirability bias. The measure of family meal practices used a
normalizing format to reduce social desirability. Dietary recalls used a web-based platform that
increased privacy. In addition, participants were encouraged to answer completely and
participant anonymity was stressed. Despite efforts to reduce social desirability bias, it remains
extremely difficult to remove entirely, a difficulty that has led to a call to improve our measures
of weight-related parenting constructs.?>3# Furthermore, measurement error inherent with
survey data was reduced here by using structural equation modeling (when applicable) that
served to increase power to detect associations, particularly given the relatively small sample
size. Measurement error in diets, as a result of day to day variation, may have also limited the
ability to detect associations. Both social desirability bias and measurement error likely served to
push associations towards the null.

Finally, this research aimed to understand the contexts in which dietary behaviours occur,
and although addressed in the qualitative study, no quantitative data on variables within school
or community environments were collected. Data of this nature, combined with data on the home
environment, would have provided a more complete picture of the environmental influences on
diets. Studies that utilize a socio-ecological framework require the collection of a broad range of
variables/constructs making them difficult in practice because of the high cost and participant

burden.
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6.4 Implications and Directions for Future Research

The research presented in this thesis generated new knowledge about environmental
influences on dietary behaviours specific to overweight/obese adolescents who present for
lifestyle modification interventions. Findings have implications primarily for families of
overweight/obese adolescents as well as for improving adolescent obesity treatment
interventions. Implications may also extend to a wider group of adolescents as findings from this
thesis contribute to understanding how the home, school, and community environment can
support healthful food choices. Implications for intervention and research will focus on four key
areas that were found to be important for influencing adolescent dietary behaviours in this thesis.
The main focus will be on 1) parents and the home environment, with a secondary focus on 2)
school- and community-based approaches, 3) the multi-factorial nature of influences on healthy

eating, and 4) the influence of peers.

6.4.1 Parents and the Home Environment

Within the home environment, parents” own behaviours as well as characteristics of the
home food environment over which parents have considerable control were linked to adolescent
food choices and some dietary outcomes. Results provide parents, adolescents and their families
with strategies that may be useful in creating more supportive home environments for healthful
eating. This is the first study to examine these influences in overweight/obese adolescents
presenting for treatment; therefore, findings are particularly relevant for family-based adolescent
obesity interventions.

Since many factors in the home environment were either associated with adolescent

dietary intake, or described by adolescents as influencing their food choices, interventions that
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incorporate the entire family (i.e. both parents and siblings) and focus on environmental changes
appear promising and may help to support dietary behaviour change. Currently, family-based
interventions are the gold-standard for the treatment of childhood obesity.*® The Cochrane
review of obesity treatment interventions in children and adolescents, and a more recent review
of obesity interventions that include a parental component, suggest that greater parental
involvement results in more efficacious results.*®** The findings from this thesis affirm the
importance of parental involvement in obesity treatment programs targeting adolescents. The use
of parental involvement has primarily demonstrated promise in interventions with younger
children (<12 years of age) and review articles consist primarily (>75%) of studies targeting this
age group.'®3?° Therefore, these findings contribute to building the evidence base for family-
based treatment interventions targeting adolescents.

Theoretical underpinnings of family-based obesity treatment programs include social
cognitive theory and socio-ecological theory as they harness the influence of parents’ own
behaviours and their role in shaping the home food environment.'®® The influence of parents’
own dietary behaviours on overweight/obese adolescent dietary behaviours observed in this
thesis were small. This is in line with the only other study that has examined overweight/obese

190 a5 well as a study in a population-based sample of

youth (in children aged 2 to 9 years old),
adolescents.”* However, the role of observational learning (i.e. perceived parent modeling) for
overweight/obese youth was not directly supported by the findings of this thesis. Parental
modeling of low fat and VF food choices was not associated with any of the adolescent dietary
components but was associated with other aspects of the home environment. Taken together,

these findings suggest that shared aspects of the home environment (e.g. availability, routines),

rather than modeling (i.e. observed learning), may be more influential for overweight/obese
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adolescents. Findings also suggest that parents who are supported in making behaviour change
themselves may be better able to shape a healthier home environment, in part, by influencing
availably of foods in the home. A continued and more prominent focus on socio-ecological
theory in designing adolescent obesity treatment interventions is thus warranted. %2

Similar to the intervention targets identified in this thesis, a previous study in younger
children has reported that family-centered interventions that encourage authoritative parenting
styles, role modeling, and a healthier home environment (e.g. availability, accessibility, meal
routines) produce greater reductions in BMI than when children alone were targeted.”® The
primary mechanism for these differences was reported to be improvements in the types of foods

available in the home.?*°

More recent research also shows that broader activity and eating
environments support greater weight loss in participants of family-based obesity treatment
programs for 8-12 year old children.'®? Likely, a broad mix of factors needs to be addressed to

improve the success of family-based obesity treatment programs.

Directions for Future Research
Future research should identify the complex mix of factors within the home environment that

influence adolescent diets and indicate how these factors can best support healthy food choices.

While changes to the environment have been targeted in the homes of younger children
with some success, we know very little about the mechanisms within the home environment that
promote change in dietary behaviours among adolescents.*®® This thesis aimed to address this
gap and gain a better understanding of various environmental influences on eating behaviours.

73119330 offact sizes were

However, similar to other studies among children and adolescents,
modest and some dietary factors were not associated with aspects of the home environment or
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relationships were in unexpected directions. These relationships may also relate to
developmental changes that occur during adolescence, which include decreasing reliance on
parents and the home environment and a greater influence from peers and settings outside the
home.* Both longitudinal and qualitative studies may help to better understand the complex
nature of these relationships.

Longitudinal studies may be able to identify which experiences are most influential in
shaping overweight/obese adolescent dietary behaviours over time and determine how changes
in the home environment translate to changes in dietary behaviour. One such study is ongoing in
the US and has focused on family meals, disordered eating behaviours, and body weight.” It
revealed consistent, positive outcomes associated with family meals, but also pointed to barriers
that families face in providing more frequent and healthier family meals.” Additional studies
that expand to examine a greater number of factors within the home environment in
overweight/obese adolescents as well as in the general population of adolescents may reveal
important aspects of the home environment relevant to the adoption of healthy eating habits.

In light of the large role parents play in overseeing the home food environment,
qualitative research with or without the addition of photovoice methodology may help to uncover
the barriers families face in creating supportive home food environments. As suggested by the
findings of this thesis, along with previous studies,” there may be complexities related to the
culture, SES, or structure of the family. Such studies would aim to uncover detailed accounts
from parents about the physical, psychological and economic barriers they face in providing a
healthful home food environment that may be unique to overweight/obese adolescents. They

may also uncover the impact of multiple households on adolescent dietary behaviours. For
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example, many adolescents live in two households and consistencies or intricacies associated

with food environments across households need to be better understood.

6.4.2  School- and Community-based Approaches

Social and environmental contexts beyond the family (e.g. school, neighbourhood) play
an increasing role in the development of adolescent behaviour.**'The factors identified by
adolescents within their school and community environments suggest that a policy focus will
likely be important to support healthful diets of overweight/obese adolescents. Given that almost
all adolescents are exposed to these settings, changes there may help a wider group of
adolescents in making healthier eating choices. Furthermore, barriers and facilitators described in
the present study do not appear to be unique to overweight/obese adolescents. Factors identified
by adolescents were similar to those reported by other groups of adolescents when asked about
their food choices in previous studies.®>107122:254.2%6-260 Thjs finding further suggests the potential
applicability of results to wider groups of adolescents.

The socio-ecological model emphasizes the influence of broader policies on individual
behaviour and many adolescents examined in this thesis identified barriers that require policy
intervention. Previous studies have demonstrated that policies are important mechanisms to
promote health behaviours.>* Perhaps the most successful example has been the impact of

school and community-level policies on curbing smoking rates.®***** School policies have also

140,336 137,337,338

been successful at improving school food environments and student behaviours,
although findings have been mixed.*®**" Policies that target communities are more difficult to
enact; however, previous studies have suggested that policies that increase availability of healthy

foods, restrict marketing of less healthful products, and impose taxes on less healthful foods
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and/or subsidize healthier foods are potential strategies for improving diets in the context of
adolescent obesity.*****? The findings from this thesis suggest that several aspects of school and
community environment challenge overweight/obese adolescents; yet how successful school

policies will be in supporting healthful diets among these adolescents has not been studied.

Directions for Future Research

Future research should document barriers to healthy eating occurring in schools and in the
community, test interventions that create healthier food environments, and examine behaviours
across settings (e.g. to see if changes in one setting lead to compensatory eating in other

settings).

Findings from this thesis rely on adolescent perceptions; therefore, measurement of
school and community food environments is needed. In particular, since the majority of research
has been done in the US, examination of school food environments is needed to document

characteristics of these environments in the BC and Canadian context.>®

This type of data would
help to confirm the perceptions of adolescents presented in this thesis and provide further
information to school administrators and policy makers on the most important areas to target
from a policy perspective.

Barriers identified by adolescents provide some insight into future policy targets. In the
school setting, potential targets include ensuring that water is freely accessible and promoted to
students, limiting or eliminating school food classes and classroom activities that involve junk
food, eliminating the marketing of less healthful foods, and promoting healthier foods and

beverages. Currently, policies are underway in BC to address many of these barriers. Current BC

policy mandates the restriction of high sugar and high fat food and beverage sales; encourages
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restrictions on less healthful foods in fundraising, school events, and in classroom activities; and
eliminates marketing/promotion of less healthful foods. Despite these policy efforts, data from
this thesis suggest that several less healthful activities are ongoing in some schools. Continued
research is thus needed to identify how to better support schools in making the changes
mandated by the BC policy. Research is also needed to examine what policies are most effective
in promoting positive change in school food environments and student dietary behaviours. There
Is some evidence that policies targeting the school environment may be most beneficial to
overweight/obese students. For example, in BC schools, lower availability of SSB was more
strongly associated with lower SSB consumption among students who were obese as compared
to overweight.®’

An important consideration for school and community policies includes how behaviour
might be compensated for in other environments. For example, there is some evidence from
qualitative interviews with school principals that changes to school food availability may result
in more students purchasing less healthful foods/beverages off school property or bringing them
from home.®’ Other studies found that when less healthful foods were removed from school
settings in various jurisdictions in the US, decreased consumption was observed across the
school day with no increase in consumption of less healthful foods while at home.*%3% The
qualitative component of this thesis suggests that compensatory behaviour may be occurring.

How compensatory behaviour might differ for overweight/obese adolescents might be

particularly interesting to investigate in future studies.
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6.4.3 Multi-Factorial Nature of Influences on Healthy Eating

The findings from this thesis highlight the fact that influences on dietary behaviours are
multi-factorial and complex. A broad range of factors across settings (home, school and
community) and across levels (social, physical, and macro) were associated with adolescent
dietary intake or were identified by adolescents as influencing their food choices. These findings
suggest that single-component strategies will likely not be successful at promoting more
healthful eating behaviours in overweight/obese adolescents, but that a combination of multiple-
factors need to be addressed to support more positive behaviours. The complex and multi-
factorial nature of diets needs to be stressed as current discourse in the media and the public
continues to be one-dimensional (e.g. individuals need more willpower or we need to find the
one intervention that will shift the tide). Successes in adolescent tobacco control were the result
of comprehensive and sustained approaches that targeted multiple environmental and individual
influences on smoking behaviour.**® As proposed by others, this same strategy should be applied
to adolescent obesity and further supports the application of socio-ecological theory for
addressing the dietary behaviours of overweight/obese adolescents.™

There is growing interest in applying systems theory to address obesity and related health
behaviours.>*® Systems theory extends socio-ecological theory by elaborating on the many
sectors (e.g. education, agriculture, transportation) that are acting across levels of interest to
influence behaviour and the bidirectional and dynamic nature of the interaction between
factors.>*° Systems theory also emphasizes key drivers or leverage points within the system that
lead to certain outcomes.**® The application of socio-ecological and systems theories to obesity

interventions suggests that broader environments need to be targeted (community-level or
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higher),** there is limited applicability of single component approaches, and there is a need for

sustained efforts to promote healthful dietary behaviours.

Directions for Future Research
Future research should focus on multi-component approaches and include principals of systems
theory to address healthy eating in the context of adolescent obesity.

Applying a more systems-oriented lens to obesity treatment interventions suggests that
they need to incorporate environments outside the home that influence targeted behaviours. A
recent experimental study is the first to demonstrate that characteristics of the built environment
(e.g. types of food stores in the neighbourhood and park space) moderate the long-term
effectiveness of family-based obesity treatment for 8-12 year old children.'® Furthermore,
although the research presented in this thesis focuses on dietary behaviours of overweight/obese
adolescents, obesity treatment interventions that target multiple behaviours simultaneously (e.g.
diet, physical activity, and sedentary behaviours) may yield stronger outcomes.*”® In fact, some
adolescents examined in this thesis suggested that their dietary behaviours might be linked with
their physical activity behaviours (e.g. desire to eat healthier foods following physical activity or
motivation to eat healthier foods to improve sport performance). Future research that considers
environmental influences across multiple obesity-related behaviours may reveal important
connections that will inform treatment interventions.

At the community-level, large-scale, multi-component approaches similar to those used
to address adolescent smoking are likely needed. One example of this is Shape Up Somerville, a
comprehensive city-wide intervention in Somerville, Massachusetts targeting obesity rates

among grade 1-3 students.®** The intervention engaged multiple settings (home, school and
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community) and a wide range of stakeholders (parents, teachers, school food service providers,
city departments, policy makers, healthy providers, after-school programs, restaurants and the
media) and resulted in declines in BMI z-scores after one year, as compared to community
matched controls. There remains very limited research incorporating broad sweeping, multi-
component interventions, but these types of efforts are likely needed to address the multiple
influences on dietary behaviours.

To address the dynamic nature of systems, ecological momentary assessment may be a
promising assessment strategy. Ecological momentary assessment is a measurement technique
that involves collecting data in real time and can be administered by using text messaging or
apps on cell phones.**? This real time data capture helps to improve recall of foods and beverages
consumed, particularly the assessment of portion size, and data are captured while participants
are in an environment of interest providing a more ecologically sound association with
environment.**® For example, a study using this technique found that university females of
normal weight at the higher range of BMI were more likely to overeat when in the presence of
highly palatable foods but not in their absence.*** There was no such environmental effect on

overeating among those at the lower range of BM|3**

revealing the complexity of studying
environmental correlates of diets that may have differential effects across individuals, change

over time, and be context-dependent.

6.4.4  Peer Influence
In addition to changes to the number of opportunities for less healthful eating in home,
school, and community environments, adolescents discussed social contexts associated with less

healthful eating. In adolescence, relationships with peers become increasingly important and may
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lead to substantial influence on adolescents’ attitudes and behaviours. The social context of less

healthful eating described by adolescents in the present study,**®

suggests that skills to navigate
these situations may be helpful and that peers could act as a lever for behaviour change. Both
social cognitive theory®” and socio-ecological theory® posit that peer behaviour will influence an
individual’s own behaviour and studies have demonstrated that health behaviours cluster in peer
social networks.***#* Currently interventions have observed positive results with peer-led** and

peer involvement®’

approaches, particularly in physical activity-focused interventions. School-
based programs (i.e. inherently have a peer component) that target physical activity and dietary
behaviours have also been relatively successful in decreasing BMI.**® Targeting peer groups may
be limited for some youth, as peer relationships can be dynamic and instable during
adolescence®*and peer relationships may be weaker for obese adolescents.>® In general, few
studies have incorporated a peer component into dietary behaviour change interventions for
overweight/obese adolescents.

The influence of peers through social media was raised by some adolescents in the
present study. The growing use of technology in obesity treatment (e.g. mobile apps, internet-

delivered interventions) as well as use of social media for obesity treatment in adults®*°

may have
implications for harnessing peer groups. Currently, there are almost no reports of research on
adolescent obesity treatment programs that utilize social media and peer groups, but studies may

be underway.**

Directions for Future Research
Future research should identify the best way to harness peer influences for promoting more

healthful dietary behaviours.
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Intervention and treatment programs should target adolescents directly to help them
manage the social situations that lead to less healthful eating. In addition, school-based
interventions inherently target peer groups (e.g. when all children at school are involved in an
intervention), but they are generally not focused on behaviour change among groups of friends.
A recent meta-analysis of school-based interventions found small but encouraging declines in
BMI, but this effect was diminished among adolescents.** This review found that parent
involvement was an important contributor to intervention success, but perhaps more focus on
activities and dietary behaviour change among groups of friends would be helpful when targeting
adolescents in the school environment. Schools may be the best settings for interventions with
peer groups, but findings from the qualitative component of this thesis suggest that consideration
should also be given to peer groups in other settings such as at social community groups (e.g.
sports teams, girl guides). Very little attention in the literature has been given to these settings,

which should be considered in future research studies.

6.5 Summary

The aim of this thesis was to explore whether environmental factors influence dietary
behaviours among overweight/obese adolescents presenting for lifestyle modification
interventions. Using data collected from adolescent and parent participants of an e-health
lifestyle behaviour modification intervention, environmental factors within home, school and
community settings were explored. Characteristics of the home environment were found to be
associated with dietary behaviour suggesting that family-based interventions and greater support
to parents will be needed to promote dietary behaviour change. Nonetheless, associations

identified in the home environment were modest, and point to the increasing reliance of
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adolescents on social relationships and environments outside the home in making their food
choices. The number of opportunities for less healthful eating described by overweight/obese
adolescents, particularly at school and in their communities, suggests a need for public policy
and intervention strategies that minimize exposure to less healthful foods in these settings.
Overall, findings serve to bolster previous studies calling for weight-related behavioural
interventions to focus beyond the individual by incorporating more socio-environmental
influences on dietary behaviour across settings.**® They also suggest that multiple factors are at
play and multi-component approaches are needed. Systems-based approaches may help to
conceptualize the connections between factors and how multi-component efforts will impact one
another and dietary outcomes. Focusing on environmental changes (incorporation into networks,
settings, and policies) has implications for supporting healthy food choices among
overweight/obese adolescents and enhancing long term maintenance of dietary behaviour
change. Currently, the majority of discourse in the public and the media continues to be on
single-focused solutions to the obesity epidemic.*****® To appropriately address the dietary
intake of overweight/obese adolescents, the complex and multi-faceted nature of this problem

and its solutions need to be emphasized and broadly communicated.
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Appendices

Appendix A

Al  MySteps® Consort Chart

Total Sample (N=617)

75 Invalid communication 88 Could not be reached

Phone Screen (N=454)

49 Not eligible 193 Declined to participate 6 Could not be reached

Email Screen (N=211)

28 Declined to participate

Assessment 1 (N=183)

7 Not eligible 16 Declined to participate

Assessment 2 (N=160)

12 Could not be reached for assessment 43 Dropped out

Assessment 3 (N=105)

9 Could not be reached for assessment

Assessment 4 (N=96)
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A.2  Goldberg Cut-off Calculations

The estimated energy requirements (Energy Intake (EI) / Estimated Basal Energy
Expenditure for one day (BEE®™")) of sample participants is compared to expected energy
requirements based on a formula that accounts for measurement error and both study design and
sample characteristics, including calculation of the physical activity coefficient (PAL) (Goldberg

Cut-off).!

Estimated Energy Requirements of Sample:?

BEE®™ for overweight girls/boys aged 3 to 18 years®
=420-(33.5*age) + (418*height) + (16.7*weight) if female

=516-(26.8*age) + (347*height) + (12.4*weight) if male
BEE® for adults*

=293-(3.8*age) + (456.4*height)+ (10.12*weight) if male
=247-(2.67*age) + (401.5*height)+ (8.6*weight) if female
EI/BEE* e, = 0.98

EI/BEE* parent = 1.18

Expected Energy Requirements of Sample (PAL calculation® and Goldberg Formula®):

PALeen=[(metvalue-1)*((1.15/0.9)*duration)/1440]+[BEE*Y(0.0175*1440*weight)]+#days+1.1
=1.43
PAL parenc=[(metvalue-1)*((1.15/0.9)*duration)/1440]+[BEE*/(0.0175*1440*weight)]+#days

+1.1=1.49
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Goldberg cut-offieen=PALteen X exp[-2 * (s/100)/Vsample size)
s=\(within subject variation in El/days of recall) + precision of BEE
measurement + total variation in PAL = \ 26%/2.5+8.5%+67 =19.46
=1.43 X exp[-2 * (19.46/100)/ V170)
=1.38
Goldberg cut-0ffyarent=PALparent X exp[-2 * (s/100)/sample size)
s=\(within subject variation in El/days of recall) + precision of BEE
measurement + total variation in PAL = \ 26%2.5+8.5%+87=20.17

=1.49 X exp[-2 * (20.17/100)/ V170)

=1.45

'Goldberg GR, Black AE, Jebb SA, Cole TJ, Murgatroyd PR, Coward WA, Prentice AM. Critical
evaluation of energy intake data using fundamental principles of energy physiology: Derivation of cut-off
limits to identify under-recording. Eur J Clin Nutr. 1991; 45(12): 569-581.

?Institutes of Medicine. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids,
Cholesterol, Protein, and Amino Acids. 2005 The National Academies Press. Washington, D.C.

$Academey of Nutrition and Dietetics. Determining Energy Needs in Overweight Children and
Adolescents. http://andevidencelibrary.com/topic.cfm?cat=3060&auth=1, Accessed March 31, 2014

“Gerrior S, Juan W, Basiotis P. An Easy Approach to Calculating Estimated Energy Requirements.
Preventing Chronic Disease. 2006; 3(4):1-4.

*Black AE. Critical evaluation of energy intake using the Goldberg cut-off for energy intake: baal
metabolic rate. A practical guide to its calculation, use and limitations. Int J Obes. 2000; 24(9): 1119-30
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A.3  Modeling Habits from MySteps® Teen Survey

Now that we have asked about your friends, we will ask the same questions about your PARENTS.

Never Sometimes Frequently

My parents eat vegetables when | am with them O O
My parents eat fruits when | am with them O O
My parents eat salad at a restaurant when | am with them O O
My parents eat low fat snacks when | am with them 0 0

My parents eat low fat dressings with salads when | am with

them

[

[

Always
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A.4  Home Food Availability Questions from MySteps® Parent Survey

The next questions will ask about food availability in your home.

1. Did you have bacon or sausage in your home in the PAST WEEK?
[l No
[ Yes = If “yes” What type of bacon or sausage did you have in your home in the PAST WEEK?
[] Regular
[J Reduced fat
2. Did you have cookies, pies, cakes, or snack cakes in your home in the PAST WEEK?
[ No
[1Yes =2If “yes” What type of cookies, pies, cakes, or snack cakes did you have in your home in the PAST WEEK?
] Regular
L] Low fat
3. Did you have chips (e.g., potato, corn, tortilla or Doritos chips) in your home in the PAST WEEK?
[INo

[ Yes = If “yes” what type of chips (e.g., potato, corn, tortilla or Doritos chips) did you have in your home in
the PAST WEEK?

[ Regular
[J Reduced fat or baked
4, Did you have ice cream or frozen yogurt in your home in the PAST WEEK?
[l No
[1Yes =2 If “yes” What type of ice cream/frozen yogurt did you have in your home in the PAST WEEK?
] Regular
[] Low fat
5. Did you have granola bars in your home in the PAST WEEK?
[1No
[1Yes = If “yes” What type of granola bars did you have in your home in the PAST WEEK?
[] Regular
[J Low fat or fat free
6. Did you have TV dinners or frozen entrees in your home in the PAST WEEK?
[l No
[]Yes = If “yes” What type of TV dinners or frozen entrees did you have in your home in the PAST WEEK?
[] Regular

[1 Reduced fat
7. Did you have hot dogs in your home in the PAST WEEK?
[ No
[1Yes = If “yes” What type of hot dogs did you have in your home in the PAST WEEK?
[] Regular
[] Reduced fat
8. Did you have sodas or soft drinks in your home in the PAST WEEK?
[l No
[1Yes —2If “yes” What type sodas or soft drinks did you have in your home in the PAST WEEK?
[ Regular
[ Reduced calories or sugar free
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AS

Please indicate the extent to which you never, sometimes, often, or always do the following:

CEITEYEl B

o S g O = S
o U Dd W N R O

Authoritative Parenting Scale Items from the MySteps® Parent Survey

| want to hear about my child’s problems

| make sure my child tells me where he/she is going

| usually know where my child is after school

| tell my child when he/she does a good job on things

| am interested in my child’s school work

I check to see if my child does his/her homework

| often ask my child what he/she does with friends

I make my child feel better when he/she is upset

| tell my child that | like my child just the way he/she is

. I am usually pleased with how my child behaves

. I tell my child times when he/she must come home

. Itis hard for me to say ‘no’ to my child

. I am always telling my child what to do

. I make rules without asking my child what he/she thinks
. | forget the rules | make for my child

. | can be talked into things easily

Never

O

B OB O B OB O EY O R OB O e

Sometimes

O

B O BN OB O B O BN OB O BN O E

Often

O

B O BN OB O [BE O BE O BN O (BN O E

B O BN O B O [BE O BN O BN O ([BE O ([BH

Always
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A.6  Demographic Questions from the MySteps® Parent Survey

1. People living in Canada come from different cultural and racial backgrounds. Please read all the
categories and select all that apply.

[J Aboriginal decent (e.g., North American Indian, Métis or Inuit (Eskimo))

L] White

] Chinese

[] South Asian (e.g., East Indian, Pakistani, Sri Lankan, etc...)

(] Black (e.g., African, Haitian, Jamaican, Somali, etc...)

L] Filipino

] Latin American

[] South East Asian (e.g., Vietnamese, Cambodian, Malaysian, Laotian, etc...)

L] Arab

[] West Asian (e.g., Iranian, Lebanese, Moroccan, Afghan, etc...)

[l Korean

[]Japanese

L] Other
If you selected other above, please specify. Otherwise skip to the next question.

2. What is the highest degree, certificate, or diploma you have obtained?
[ High school or less than high school education
[] Trade certificate or diploma from a vocational school or apprenticeship training
[J Non-university certificate or diploma from a community college, CEGEP, school of nursing,
(] University certificate below bachelor’s level
[l Bachelor’s degree
] University degree or certificate above bachelor’s degree

3. What is the highest degree, certificate, or diploma your spouse or common-law partner has
obtained?
[] Not applicable since | do not have a spouse or partner
[ High school or less than high school education
[] Trade certificate or diploma from a vocational school or apprenticeship training
[] Non-university certificate or diploma from a community college, CEGEP, school of nursing,
[] University certificate below a bachelor’s level
[1 Bachelor’s degree
[ University degree or certificate above a bachelor’s degree

4. What is your marital status?
[]Single
[] Married
[J Living common-law
[J Widowed
[] Separated
(] Divorced

5. Would you consider your family to be a single or dual income family?
[]single income family
[] dual income family — both working full time
[] dual income family — only one of us is working full time
[ dual income family — both working part time
[] Not working at the present time
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6 What is your best estimate of the TOTAL income, before taxes and deductions, of all household
members from all sources in the past 12 months?

[JS0-520,000

[1$20,001 — $30,000

[1$30,001 — $40,000

[1$40,001 — $50,000

[1$50,001 — $60,000

[1$60,001 — $70,000

[1$70,001 — $80,000

[1$80,001 — $90,000

[1$90,001 — $100,000

[1$100,001 — $120,000

[15120,001 — $140,000

[1$140,001 — $160,000

[15160,001 — or above

7.The following questions ask about the number of people in your household. Please read each
question carefully. If the question does not apply to you, select 0.

How many adults 18 years of age or older live in your household?

[11 (yourself only)

[12

3

14

5

[16 or more

How many children between 12 and 17 years of age live in your household?
o

1

[12

(13

[14

(15

[16 or more

How many children between 5 and 11 years of age live in your household?
o

1

(12

(13

(14

(15

[16 or more

How many children 4 years of age or younger live in your household?
o
1
(12
3
4
5
6

or more
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A7 MySteps® Family Practices Survey

| |
My Steps Eating and 7’@5‘1‘0&:[ Activity Habits
Instructions: Read both statements in the middle of each row. Choose which one is most true for your

family. Subsequently, select how true the statement is (sort of true or really true).

Really true [Sort of true | Some children eat breakfast on Other children rarely eat Sort of true  Really true
for my child for my child most days breakfast for my child for my child

Really true Sortoftrue  Some children drink sodas or Other children rarely drink sodas Sort of true Really true
for my child for my child other sweetened drinks or other sweetened drinks for my child for my child

Really true Sort of true Some children drink milk with their Other children rarely drink milk  Seort of true Really true

for my child for my child meals or snacks with their meals or snacks for my child for my child
Really true Sort of true . . Other children rarely watch Sort of true  Really true
for my child for my child Some children watch television television for my child for my child
Really true Sort of true Some children play on the Other children rarely play on the Sortof true Really true
for my child for my child  computer or with video games computer or with video games  for my child for my child
Really true  Sort of true Some children participate Other children rarely participate  Sort of true Really true
for my child for my child in organized sports or in organized sports or for my child for my child
activities with a coach activities with a coach
Really true Sortoftrue  Some children spontaneously Other children rarely participate Sort of true Really true
for my child for my child  participate in physical activity in in physical activity in for my child for my child
their free time their free time
Really true Sort of true Some families typically eat Other families rarely eat Sort of true  Really true
for my child for my child breakfast together breakfast together for my child for my child

Really true Sort oftrue Some families regularly eat at fast  Other families rarely eat at fast  Sort of true Really true
for my child for my child food restaurants food restaurants for my child for my child

Really true Sortoftrue Some families typically eat while Other families rarely eat while  Sortoftrue Really true

for my child for my child watching TV watching TV for my child for my child
Really true Sort of true Some families usually eat Other families rarely eat Sort of true  Really true
for my child for my child fruits and vegetables with fruits and vegetables with for my child for my child
meals (or as snacks) meals (or as snacks)
Really true Sortoftrue  Some families use prepackaged Other families rarely use Sort of true | Really true
for my child for my child foods for meals prepackaged foods for meals  for my child for my child
Really true Sort of true Some families regularly eat Other families rarely eat Sort of true Really true
for my child for my child dessert after dinner dessert after dinner for my child for my child
Really true  Sort of true Some families regularly eat Other families rarely eat Sort of true | Really true
for my child for my child dessert in the evening dessert in the evening for my child for my child

Really true Sort of true Some families play games outside, Other families rarely play games Sort of true Really true
for my child for my child ride bikes, or walk together often outside, ride bikes, or walk for my child for my child
together
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Appendix B

B.1 Consent Form

Parent Consent Form
Subject Assent Form (14 Years and Older)

*Note: “you” refers to “you” or “your child” throughout this consent form

Principal Investigator: [Contact Information]
Co-Investigators: [Contact Information]
Sponsor: [Contact Information]

Purpose:

In adolescents, as in adults, lack of physical activity, poor dietary habits, and being inactive are
risk behaviours that can play an important role in the development of overweight and obesity.
Programs that address these modifiable behaviours provide a first approach for the treatment of
obesity among adolescents. There is some evidence that programs which target these modifiable
behaviours can be delivered through the internet. You previously participated in the MySteps
program and you are now being invited to take part in this interview because we would like to
understand your experiences using the MySteps program and the barriers you may have faced in
changing your behaviours. Specifically, we would like to determine which strategies of the
program you found useful and which strategies you found not useful. Adolescents will also be
participating in an added component of the study to determine how they perceive and interact
with the food environment. The Photovoice method will be used for this portion. PhotoVoice is
a type of research that gives participants cameras so that they can take pictures and create images
that show others: “their world, their experiences as well as their point-of-view, in this case,
relating to things that make it easier or more difficult to make healthful food choices at home, at
school, and in their communities”. Adolescents will be given cameras and will be instructed to
take photographs that depict things in their environment they feel help or get in the way of
making healthful and less healthful food choices at home, school, and in their community.

Procedures:

A total of 25 parents and adolescents will be invited to participate in the interviews. Parents will
be asked to participate in a 45 to 60 minute interview which focuses on their experiences in the
MySteps program. Adolescents will be asked to participate in 2 interviews. The first will be a
45 to 60 minute interview where they will be asked about their thoughts and experiences
regarding the MySteps program. They will also be taught how to use a camera to capture photos
related to their food environment. Their second visit will happen 1 week after their first visit. At
this visit, they will be asked to share 5-10 of their photographs and discuss how the photographs
are related to their abilities to make healthful and less healthful choices related to nutrition. All
interviews will be audio recorded and will take place at the Clinical Research Evaluation Unit at
BC Children’s Hospital.
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Participants:
To be eligible to participate, you must have previously enrolled in the MySteps program.

Voluntary Participation:

Your participation in this study is entirely voluntary and you may refuse to participate. Further,

you may terminate participating in the interview at any time without giving a reason. There are

no penalties for not participating or withdrawing from the study. Data collected up to the point
of withdrawal from the study must be kept for data analysis purposes under strict provisions of

confidentiality.

Potential Risks:
There are no known risks or discomforts from participating in this study.

Potential Benefits:

There are no known direct benefits from participating in this study. However, by participating in
this study, you will provide the research team with valuable information regarding the use of the
web based program in modifying health behaviours. Adolescents will also be given an
opportunity to talk about some of the factors that influence their food choices, and their views on
healthful and less healthful eating in general. Your words and your pictures may allow others to
understand factors that make it easier or more difficult to make healthful food choices, and may
be a way for the concerns and needs of adolescents to be brought to researchers, health
professionals, and policy-makers.

Confidentiality:

All documents will be identified only by a code number and will be kept in a locked filing
cabinet. Your name and code will not be stored with the data. All data records will be put on a
secure password protected web server which will only be accessed by the research staff. All
photographs will only be identified with a code and will be stored on a secure password
protected server. All audio recordings will only be identified with a code. Only the research
staff will have access to data linking your code with your name and this information will be
stored on a secure, password protected server. Audio recordings will be downloaded and put on a
secure web server which can only be accessed by the research staff. All data, including
photographs and digital audio files, will be destroyed 5 years after publication of the data. Once
the data are no longer needed, they will be shredded and audio and digital recordings will be
permanently erased. No photographs taken will be used without your written permission. Any
reports of the completed study will present only group data so you will never be identified by
name and your data will remain private at all times.

Remuneration/Compensation:

In recognition of your contribution to this study, parents will receive $10. Adolescents will
receive $10 at their first visit and $25 at their second visit. Adolescents will also be entered into
a draw to win one of the cameras used in the study.

Contact Information:
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If you have any questions or desire further information with respect to this study, you may
contact a member of our research staff at [Contact Information.

Contact for Concerns about the Rights of Research Subjects:

If you have any concerns about your rights as a research subject and/or your experiences while
participating in this study, contact the Research Subject Information Line in the University of
British Columbia Office of Research Services [Contact Information].

Parent Consent:

e | have read and understood the study information and consent form.

e | have had sufficient time to consider the information provided and to ask for advice if
necessary.

e | understand that my participation as well as that of my son/daughter are entirely
voluntary. We are completely free to refuse to participate or withdraw from the study at
any time without changing the quality of care that we receive in any way.

e | have been told that I will receive a dated and signed copy of this form as well as a copy
of my son/daughter’s assent form.

Signing this consent form in no way limits your legal rights against the sponsor, investigators, or
anyone else.

My signature below indicates that | have received a signed and dated copy of this consent form
for my own records.

I consent to my son/daughter’s participation in the study.

Adolescent’s name

| consent to participate in the study.

Name and Signature of Parent

I, the parent/guardian, and the researcher are satisfied that the information contained in this
consent form and the subject assent form were explained to my son/daughter to the extent that
he/she is able to understand it, that all questions have been answered, and that my son/daughter
assents to participating in the research.

Parent or Guardian Printed Name Date
Signature of Parent or Guardian Date
Principal Investigator or Designate Name Date
Signature of Principal Investigator or Designate Date
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SUBJECT ASSENT
14 YEARS OF AGE AND OLDER

| have had the opportunity to read this consent form, to ask questions about my participation in
this research, and to discuss my participation with my parents/quardians. All my questions have
been answered. | understand that | may withdraw from this research at any time, and that this
will not interfere with the availability to me of other health care. | have received a copy of this

consent form. | assent to participate in this study.

O | agree to answer questions about the MySteps program
U | agree to taking photos about my food environment

Adolescent’s Printed Name Date

Signature of Adolescent Date
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Subject Assent Form
11-13 Year Old Children

Invitation

I am being invited to be a part of a research study. It is up to me if | want to be in this study. No one
will make me be a part of this study. Even if | agree now to be part of the study, | can change my
mind later. No one will be mad at me if | choose not be a part of this study.

Why Are We Doing This Study?

This study will help us learn what you found helpful and not helpful about the MySteps program. It
will also help us understand what makes it easier or harder for adolescents to make healthful food
choices when they are at home, at school, and in their community.

What Will Happen in This Study?
If | agree to participate in this study, my parents and | will meet with the research team twice. Each
visit will last between 45 minutes and 1 hour.

At the first visit, | will:
e Answer a few questions about my experiences using the MySteps program
e | will learn about Photovoice
e | will learn how to use a digital camera to tell researchers the difficulties | face at home, at
school, and within my community to make healthful food choices
o | will take photographs using the digital camera provided

At the second visit, | will:
e Talk about the photos | took and explain how they show the barriers | face in making
healthful food choices
e Write a few sentences that describe my feelings about the photos | took

Who is doing this study?

Dr. Louise Masse and researchers at the University of British Columbia are carrying out this study.
They will answer any questions | have about the study. I can also call them at 604-875-3629 if |
have any questions.

Can Anything Bad Happen to Me?
Nothing bad can happen to me by participating in this study.

Who Will Know I Am in the Study?

Only people involved in the study will know | am in it. There is a chance that others will find out
that I am participating in this study. For example, they might see me with project materials, or while
taking photographs when I’'m at home, school or in my community. When the study is finished, the
researchers will write a report about what was learned. This report will not say my name or that |
was in the study. My parents and I do not have to tell anyone I am in the study if we don’t want to.
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When Do | Have to Decide?

I have as much time as | want to decide to be a part of this study. | have also been asked to discuss
my decision with my parents.

Do | get anything for participating in this study?
For participating in this study, | will receive $10 cash at my first visit with the research team and $25

cash at my second visit with the research team. | will also be entered into a draw to win one of the
digital cameras that was used in this study.

Signature
If | put my name at the end of this form, it means that | agree to be in this study.

QO 1 agree to answer questions about the MySteps program
O | agree to taking photos about my food environment

Printed Name Signature Date
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B.2 Ethics Handout

Etiquette, ethics and responsible photography

Etiquette: Etiquette means being kind and thoughtful asking
permission to take someone’s picture, for example, even when
permission is not required by law.

Ethics and responsibilities: Ethical photography means being aware
of how photographs portray people — issues may include
embarrassment, ridicule and stereotyping, for example. Some rules are
easy to understand: for example, you cannot take photographs inside
other people’s homes. A photographer has a responsibility to consider
how a photograph may portray someone or some group in a negative
way. In addition, a photographer must think about how a photograph
may be misinterpreted by others. How do you think a photograph
might be misunderstood or misinterpreted? How might a
photograph embarrass somebody?

Risks: Photographing certain behaviours may be risky for the
photographer. For example, if you take a picture of someone doing
something wrong — like throwing trash on the sidewalk—that person
may become angry. Think of examples of behaviours you should
avoid photographing. Remember: etiquette, ethics and responsible
photography are meant to protect both subjects of photographs and
photographers.
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Obtaining consent:

Private
AVOID PICTURES
HERE
Need to use consent form
Non-Identifiable A
C(D Identifiable

Public/Group Settings

*1t is generally acceptable to use images where people are not easily
identifiable (such as group settings) and are public. However, when a
person is easily recognizable and the situation is private, you need
permission. For example, if you take a picture that includes the face of a
friend, a student or teacher at your school, or someone in the community
then you will have to get their permission. Permission is their signature
on the Subject Release Form. You will need to return forms with your
camera next week.

Camera Tips:

1. If you are taking a picture of someone, first get their consent.

2. Do not put yourself at risk when trying to take photos.

3. Be creative with your camera. Try using different techniques,
perspectives and themes when taking photos.

4. Keep fingers out of camera’s eye

5. Place sun at your back if possible
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B.3  Subject Release Form
Subject Release Form

[printed on project letterhead]

| am taking pictures for a research study about adolescents to understand the factors that
influence food choices at home, at school, and in the community. | would like to photograph
you. It is your right to refuse or to consent to have your picture taken.

By signing the form below:

e You are providing me with consent to take your picture and possibly include the photo in
the project

¢ You understand that there is a possibility that these pictures may be used publicly in a
written report, presentation or research display

e You are aware that the researchers will take steps to protect my privacy and
confidentiality at all times. Your name will not appear on any photo/material) and
photographs will be destroyed 5 years after publication of the data.

Name of subject

Signature Date

Name of person who obtained consent

Signature Date

The person who may be contacted about the research is [Researcher Contact Information]

210



B.4  Letter of Explanation
[printed on project letterhead]
To Whom it May Concern,

The individual carrying this letter is a participant in a research study being conducted at the
University of British Columbia. The goal of our project is to understand the difficulties
adolescents face in making healthful food choices at home, at school, and within their
communities.

Each participant is given a digital camera for 7 to 14 days so that they can take pictures of
things in their environment that they feel makes it easier or more difficult to make healthful
food choices. They have been instructed on photography techniques as well as ethical issues
surrounding privacy and confidentiality when taking photographs. Participants have a “Subject
Consent Form” that is to be used if they wish to take a photo that includes an identifiable
individual and is in a private space. They have been instructed to gain written consent before
taking a photograph of this nature.

We ask that you allow this student to take photographs at school that depict barriers or
facilitators to healthful food choices. If you have any questions about the study or the
cameras, please feel free to contact [Researcher Information].

Thank you for your understanding and cooperation with our research!

Sincerely,

[Researcher Contact Information]
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B.5 Photo Log
PHOTO LOG

Participant ID:

Date:

Photo # | Location:

This is a photo of:

I took this photo because:
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B.6 Photovoice Interview Guide

Interview Guide Study Visit #2 (ADOLESCENT ONLY)

Interview Preparation:

Test the audio recorder: record your voice from both the interviewer’s and subject’s chairs and
replay to ensure your voice is recorded clearly from both seats. Troubleshoot as needed. Prepare
the recorder for recording the interview.

Greet Participant.

Upon arrival of the subject, collect the digital camera and confirm the subject’s willingness to
participate in the interview and discuss consent before proceeding with the interview. Let parent
and adolescent know that you will have them read a Photograph Release Form at the end of the
visit. Parent will wait outside during the interview.

Introductory Script:
Thank you again for agreeing to participate in our study. This interview will take between 45
minutes and 1 hour.

[Dictate date and time of the interview so that it is audio-recorded]

All your answers are completely confidential and your name will not appear on any of the
materials. Is it okay to audiotape our interview? We are asking adolescents to record the
interview so we can accurately capture your experience in your own words. | will be writing
down everything that is recorded but I will not put your real name on them to protect your
identity and privacy. You have control over the tape recorder, so you can turn it off at any time if
you would like to stop the interview.

Interview Script:
[Upload and present the selected photographs on the computer screen]

Pictures #1- #5:
1. Tell me about this picture?
» [Probe for more detail about the photograph]:
2. Can you tell me more about why you took this picture?
3. How important do you think this is for what you decide to eat or drink (healthful vs. less
healthful)?

4. Can you tell me more about how this makes it easier or harder for you to make a healthful
food choice?

213



5. Was this at home, at school or in another location?

» [if any pictures include other people, discuss diagram from instruction session to see if
permission should have been obtained and ask participant about the scenario]

Did you ask that person if you could take their picture? Did you get them to sign the
Release Form | provided at our last visit? [Collect release form here. If no release form is
provided, photograph will be deleted from database]

6. Were there any other pictures that you wanted to take but didn’t, or couldn’t, that you want to
talk about?
[if they didn’t include photos in all locations probe on the location they didn’t talk about - home
setting, school setting, or community setting such as places they go after school, friend’s houses,
places they go on the weekend (e.g. movie theatre, mall)] Can you tell me more about what
makes it hard to pick healthful foods/drinks when you are at school?; Can you tell me more
about what makes it hard to pick healthful foods/drinks when you are at home?; Can you tell me
more about what makes it hard to pick healthful foods/drinks when you are visiting other places
after school or on weekends?
> E.g. Can you think of anything at school that makes it easier for you to pick something
healthful to eat or drink for lunch or snacks? Can you think of anything at school that
makes it hard to pick a healthful lunch or snack?

7. Is there anything else you would like to ask or talk about with me that we haven’t talked about
today?

[Photograph Release Forms — have parent and adolescent complete release forms. Discuss any
photographs where consent was not given by subject in photograph]

This is the end of our interview. Thank you again for taking the time to talk with me today. If
you think of anything else you’d like to tell me after our interview raises other thoughts for you
in the coming days and you would like to share them with us, please feel free to contact me by
phone or by email. As a token of appreciation, | am providing you with $25 to compensate you
for your time. I will burn your pictures onto a CD and will send them to you within the next
couple of weeks. I will also be entering your name into a draw for the digital cameras we used in
this study.

[Stop recorder and provide card with contact information]

[Ask the adolescent and parent if they would be willing to participate in a short follow-up phone
interview to go over the findings from this study that will be done with two or three of the
adolescents who participated in the Photovoice project. If yes, make a note on the field notes
form]

[Take field notes as soon as possible after the participant has left]
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B.7  Photograph Release Form

Photograph Release Form
[printed on project letterhead]
1. In addition to the researcher’s study, | give permission for my pictures/my adolescent’s pictures
to be used for (check box):
] Other published papers on this topic
1 Public presentations on this topic
(] DO NOT use my/adolescent’s photos for anything other than the research study

2. | give the researcher permission to use all of the materials | have produced except for:

In giving permission for the use of my pictures/my adolescent’s pictures beyond the current
research, | have been offered the opportunity to view the pictures and | understand that | am free
to withdraw my permission for other uses of the pictures at any time. | am aware that the
researchers will take steps to protect my privacy and confidentiality at all times. All photographs
will be destroyed 5 years after publication of the data.

a) d)
b) e)
c) f)

The person who may be contacted about the research is Allison Watts who may be reached at:
[Researcher Contact Information]

Adolescent’s Printed Name

Signature of Adolescent Date

Parent’s Printed Name

Signature of Parent Date

Principal Investigator or Designate Name

Signature of Principal Investigator or Designate Date
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B.8 Field Notes Form
Field Notes Form

Participant Code: Visit (circle): 1 2

Interview Date: Starting Time: Ending Time:
Location of Interview:

People present:

Description of Environment:

Nonverbal Behaviour:

Content of Interview (words, topics, phrases that stand out):

Researchers Impressions (participant discomfort, emotional responses):

Analysis (questions, hunches, trends, patterns that are emerging):

Technical problems:
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B.9 Initial Codebook

Category

Sub-category

Code

Home Social
Environment

Parent Modeling
What parents eat or drink, mother or father,
less healthful or healthful modeling.

Parent modeling

Sibling Modeling
What siblings eat or drink, healthful or less
healthful

Sibling modeling

Parenting styles/practices/rules

What rules parents have about food and how
their parents are involved with controlling
food

Parent support (Parents do things to support adolescent in
making healthful choices, including encouragement to make
healthful choices)

Parent control (Parent decides what is served, what snacks
and foods are available for the adolescent)

Parent rules (Rules that parents have about what can be
eaten, including restriction. E.g. family is expected to eat
what is prepared for them)

Nutrition knowledge
How much their parents know about good
nutrition

Cooking Skill (Parent or adolescent is able to prepare
healthful home cooked meals)

Adolescent knowledge (Displays that show good
understanding of nutrition knowledge, or that show poor
understanding or confusion)

Family structure
How the family composition or dynamics
influence food and drink choices

Multiple households (issues that arise from living in two
separate households, e.g. divorced families)

Normal weight family member (issues that arise from a
normal weight family member, commonly a sibling, as what
is available and how the family acts will be different as the
other child may not need restriction, etc.)

Family meal patterns
Eating together, where the family eats, when
the meal takes place

Eating together (sitting down for meals as a family)

Meal timing (when the meal is eaten)

Meal location (where the meal is eaten)

Family meal at restaurant (when a family is out for dinner,
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Category

Sub-category

Code

what happens or what is normal when family eats out at a
restaurant)

Entertaining Norms
What is practiced in the home when guests
are over

Entertaining occasion

Home Physical
Environment

Home Availability

What is available to eat or drink at home,
healthful or less healthful and how easy it is
for them to purchase or eat foods and drinks
at home, healthful or less healthful

Home_Convenience (healthful or less healthful foods and
drinks and easy to get to)

Home_Restricted access (Where foods and drinks are kept
as it relates to how often you would see the foods and
drinks, are foods kept out of the way)

Preparation (healthful food is more accessible because
parent prepares healthful food so that it is easily chosen and
eaten)

School Social
Environment

Peer Modeling
What other peers or friends eat or drink,
healthful or less healthful

School_peer modeling

Social Events

Social events that take place at the school, or
are school-sanctioned. More broad-level or
school-wide events

School_social event

Fitting in

Fitting in with peer groups, going along with
group behaviour, meeting expectations of
group

School_Fitting in

School norms
The way things are done in particular
schools, culture, rules, etc.

Teacher modeling (what teachers eat/drink, or what they
say about it)

School messaging (can be direct or indirect — what message
does something send to students)

School rule/policy (a rule or policy that a school has
regarding food/drinks)
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Category

Sub-category

Code

Classroom practice (when food/drink is used as a teaching
tool or as a reward, or as a social event that takes place in
the classroom)

School Physical
Environment

In-School Availability

What is available to eat or drink in the school
and how easy it is for them to purchase or eat
foods and drinks in their school

Cafeteria (adolescent talks about food/drink from the
cafeteria)

Vending machine (adolescent talks about food/drink from a
vending machine)

School_Convenience (Food and drinks are physically easy
to access at school, this can include convenient locations
and in prominent locations, less healthful foods are hard to
avoid)

Outside-School Availability

What is available to eat or drink off school
property and how easy it is for them to
purchase or eat foods and drinks off school
property

Proximity to food outlets (How easy it is to access foods
and drinks off of school property)

Meal-time
Meals/snacks consumed at school

School lunch (adolescent talks about lunch at school)
Lunch from home (adolescents talks about bringing their
lunch or snacks from home)

School snacks (adolescent talks about snacks at school)

Community Social
Environment

Peer influence
In community setting

Community_Social activity (social activity that takes place
in the community)

Community_Peer modeling (what peers eat/drink in
locations within the community)

Community_Fitting in (fitting in with peer groups, group
expectations in the community and outside of school time)

Family influence
In community setting

Community_Family modeling
Community Family activity

Community Physical
Environment

Community Availability
What is available to eat or drink in the
community and how easy it is for them to

Community_Convenience (how easy it is to access healthful
or less healthful foods in the community, such as they are
close by, on a highly travelled route, open when you need

219




Category

Sub-category

Code

purchase or eat foods and drinks in their
community

NOTE — code type of outlet as well as the idea

them, etc.)

Community_Available (talking about what the options are
in the community)

Food outlet (restaurant, fast food restaurant, food truck or
other outlets with prepared food)

Mall (shopping mall or center)

Convenience store (corner store)

Supermarket (grocery store)

Neighbourhood proximity (How close, or how easy it is to
access food and drink options near the home)

Economic
Environment

Cost of foods
How the cost of foods and drinks enables or
restricts choices

Spending money (Buying foods and drinks in relation to
how much spending money is available, or how adolescents
choose to spend their money)

Cost (How expensive it is to buy food and drinks)

Policy Environment

Marketing
Advertisements for foods or drinks

Direct advertising (direct advertising for a particular
product or food type)

Indirect advertising (Advertising that does not specifically
promote the product, can include just visually appealing or
enticing, or could promote an event that leads to
consumption of the product. Includes promotion through
social media including when friends take pictures of foods
that indirectly promotes that food)

Other

More individual-based ideas

Likes/dislikes (Preferences for particular foods, or classes
of food)

Temptation (adolescent talks about temptation)

Choices (extent of options available, includes strategies that
involve limiting of choices. Can include healthful
alternatives, or comparing healthful to less healthful
options)

Strategy (adolescent talks about strategies they use to eat
healthful. E.g. they don’t bring money to school, they avoid
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Category

Sub-category

Code

certain places or things)

Perceived benefits of HE (adolescent talks about +ve
reinforcement from healthful eating. E.g. they feel better
and have more energy)

Weight-dependent HE (adolescents talks about how thin
people can eat whatever they want)
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B.10 Final Codebook

Category

Sub-category

Code

Home Social
Environment

Parent Modeling
What parents eat or drink, mother or father,
less healthful or healthful modeling.

Parent modeling

Sibling Influence
What siblings eat or drink, less healthful or
healthful modeling.

Sibling modeling (What siblings eat or drink, healthful or
less healthful)

Sibling support (Siblings do things to support teen in
making healthful choices)

Parenting styles/practices/rules

What rules parents have about food and how
their parents are involved with controlling
food

Parent support (Parents do things to support teen in making
healthful choices, including encouragement to make
healthful choices)

Parent control (Parent decides what is served, what snacks
and foods are available for the teen. Also includes rules that
parents have about what can be eaten, including restriction.
E.g. family is expected to eat what is prepared for them)

Nutrition knowledge
How much their parents know about good
nutrition

Cooking Skill (Parent or teen is able to prepare healthful or
less healthful home cooked meals)

Parent knowledge (How much their parents know about
good nutrition)

Family structure
How the family composition or dynamics
influence food and drink choices

Family Structure (idea of multiple households, also having
a normal weight family member and the issues that arise
from a normal weight family member, commonly a sibling,
as what is available and how the family acts will be
different as the other child may not need restriction, etc.)
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Category

Sub-category

Code

Family meal patterns

Eating together, where the family eats, when
the meal takes place. What is practiced in the
home around meals, including special
occasions

Meal Pattern (when teen discusses ideas related to what is
normally served, eating together, meal timing or when the
meal is eaten, meal location or where the meal is eaten)
Family meal at restaurant (when a family is out for dinner,
what happens or what is normal when family eats out at a
restaurant)

Celebrations

What is practiced in the home when guests are over, when
there is a special occasion, celebrations, and/or holidays.
How is eating influenced by guests or holidays.

Home Physical
Environment

Home Availability

What is available to eat or drink at home,
healthful or less healthful and how easy it is
for them to purchase or eat foods and drinks
at home, healthful or less healthful

Home_Availability (code this way if availability appears to
be an issue but it is not discussed in a way that talks about
convenience or restriction, etc.)

Home_Convenience (healthful or less healthful foods and
drinks and easy to get to. Includes parent preparation to
make foods more accessible)

Home_Restricted access (Where foods and drinks are kept
as it relates to how often you would see the foods and
drinks, are foods kept out of the way)

Home Screen Use (when teen talks about how
watching TV, being on the computer or phone
influences their eating)

Home_screen

School Social
Environment

Social Events

Social events that take place at the school, or
are school-sanctioned. More broad-level or
school-wide events

School_social event

Peers
What friends or school peers eat or drink.

School_Peer Modeling
What other peers or friends eat or drink, healthful or less
healthful
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Category

Sub-category

Code

School_Fitting in

Fitting in with peer groups, going along with group
behaviour, meeting expectations of group, also social
expectations not necessarily relating to peers
School_Peer Support

When teen talks about having friends who support their
healthful choices, e.g. friends will go to a healthful store
with them to buy lunch

School norms
Culture, policies at school that related to
what foods and beverages are consumed

Teacher modeling (what teachers eat/drink, or what they
say about it)

School culture (includes school messaging, it can be direct
or indirect — what message does something send to students)
School rule/policy (a rule or policy that a school has
regarding food/drinks)

Classroom practice (when food/drink is used as a teaching
tool or as a reward, or as a social event that takes place in
the classroom)

Curriculum

How classes at school might teach concepts
related to healthful eating, or prepare foods
as part of a school class

School_curriculum
Class on food preparation

School Physical
Environment

In-School Availability

What is available to eat or drink in the school
and how easy it is for them to purchase or eat
foods and drinks in their school

Cafeteria (teen talks about food/drink from the cafeteria)
Vending machine (teen talks about food/drink from a
vending machine)

Bakesale (teen talks about food/drink from bake sale or
other school event)

School_Availability (Teen mentions that they have access to
certain foods at school but not necessarily as it relates to
how easy it is to get. If you code school convenience don’t
also code school_availability)
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Category

Sub-category

Code

School_Convenience (Food and drinks are physically easy
to access at school, this can include convenient locations
and in prominent locations, less healthful foods are hard to
avoid)

Outside-School Availability

What is available to eat or drink off school
property and how easy it is for them to
purchase or eat foods and drinks off school
property

Proximity to food outlets (How easy it is to access foods
and drinks off of school property)

Lunch from home (teens talks about bringing
their lunch or snacks from home)

Lunch from home

Community Social
Environment

Peer influence

In community setting including at friend’s
houses, the mall, etc. (places other than the
home and school)

Community_Social activity (social activity that takes place
in the community)

Community Peer modeling (what peers eat/drink in
locations within the community)

Community_Fitting in (fitting in with peer groups, group
norms or expectations in the community and outside of
school time — does not have to relate to peers)

Family influence
In community setting

Community_Family modeling
Community Family activity

Community Physical
Environment

Community Availability

What is available to eat or drink in the
community and how easy it is for them to
purchase or eat foods and drinks in their
community

NOTE — code type of outlet as well as the idea

Community_Convenience (how easy it is to access healthful
or less healthful foods in the community, such as they are
close by, on a highly travelled route, open when you need
them, etc.)

Community_Available (talking about what the options are
in the community)

Food outlet (restaurant, fast food restaurant, food truck or
other outlets with prepared food)

Mall (shopping mall or center)

Convenience store (corner store)

Supermarket (grocery store)
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Category

Sub-category

Code

Neighbourhood proximity (How close, or how easy it is to
access food and drink options near the home)

Worksite (food available at work)

Friend’s house (food available at friend’s house)
Community center or gym (food available at community
center or gym)

Economic
Environment

Cost of foods
How the cost of foods and drinks enables or
restricts choices

Spending money (Buying foods and drinks in relation to
how much spending money is available, or how teens
choose to spend their money)

Cost (How expensive it is to buy food and drinks)

Policy Environment

Marketing
Advertisements for foods or drinks

Direct advertising (direct advertising for a particular
product or food type)

Indirect advertising (Advertising that does not specifically
promote the product, can include just visually appealing or
enticing, or could promote an event that leads to
consumption of the product.

Social Media (promotion through social media including
when friends take pictures of foods that indirectly promotes
that food)
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Category

Sub-category

Code

Other

More individual-based ideas

Likes/dislikes (Preferences for particular foods, or classes
of food)

Temptation (teen talks about temptation)

Choices (extent of options available, includes strategies that
involve limiting of choices. Can include healthful
alternatives, or comparing healthful to less healthful
options)

Strategy (teen talks about strategies they use to eat
healthful. E.g. they don’t bring money to school, they avoid
certain places or things)

Perceived benefits of HE (teen talks about +ve
reinforcement from healthful eating. E.g. they feel better,
and have more energy)

Weight-dependent HE (teens talks about how thin people
can eat whatever they want)

Teen knowledge (Displays that show good understanding of
nutrition knowledge, or that show poor understanding or
confusion)

Portion size (when teen talks about portion size of foods as
something that influences healthful or less healthful
eating/drinking)

Meal Skipping (when a teen talks about missed meals)
Hunger (how hunger influences healthful or less healthful
food choices — this is particularly interesting to see how
hunger combines with environmental cues leading to food
choice)

Awareness (when teen describes a concept related to being
mindfulness, or not, or being aware, or not, and how this
influences what they are eating and how much they are
eating)

Time constraint (where limited time, or ample time,
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Category

Sub-category

Code

influences eating habits/choices)

Psychological State (the below concepts as well as laziness)
—>Studying (Teen talks about studying as being a
circumstance that influences healthful or less healthful
eating/food choices)

—>Boredom (teen describes eating due to boredom, or is
bored of certain foods, etc.)

—>Procrastination (teen talks about how they eat to put off
doing something else)

—>Concentration (teen talks about how they eat to help them
concentrate)

—~>Reward (teen talks about how they eat to reward
themselves, also when teen talks about something being a
treat or refers to something that “they deserve” etc.)

—> Stress (teen talks about how what they eat is influenced
by stress or worry)

—>Fitness (teen talks about how what they eat is influenced
by participating in sports, wanting to improve fitness, of any
way that exercise of fitness influences what they are eating)
—>Social expectations (teen talks about being embarrassed
or self-conscious about eating when others are around or
can see them. For example, they eat junk food when no one
is around)
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B.11 Member Check Questionnaire

By completing this form, you are agreeing to have your answers used in the MySteps study.
This survey is confidential. Please read and fill out the boxes below:

Adolescents say that lots of things at HOME influence what they choose to eat or drink

Is this true for you too?
(please mark with an ‘x’)

I notice when my parents are eating something less healthful or

healthful

__Yes
____Sometimes
__No

What my brother(s) and/or sister(s) are eating tempts me

___Yes
____Sometimes
__No

My parents encourage me to eat healthful

___Yes
____Sometimes
_ No

My parents make it easy for me to pick something healthful
e.g. they cut up veggies or have fruit out on the counter

_Yes
____Sometimes
__No

| eat what my family prepares

_Yes
____Sometimes
__No

My parents make me feel guilty if I don’t choose something
healthful to eat

___Yes
____Sometimes
__No

I’m not allowed to eat treats

___Yes
____Sometimes
__No

I’m allowed to have treats if I want them

__Yes
____Sometimes
__ No

I get a say in what foods my parents buy and prepare

_Yes
____Sometimes
__No

Cooking meals from scratch is healthier

_Yes
____Sometimes
~ No

What’s available to me depends on what my family likes to eat

__Yes
____Sometimes
__No

My family has food routines e.g. we have salad with dinner, we

go out to eat on Fridays

__Yes
____Sometimes
__No

If we have less healthful food at home, | want to eat it

__Yes
____Sometimes
__No

If I want a treat, I will get it somehow

__Yes
____Sometimes
__No
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Is this true for you too?
(please mark with an x’)
I will eat what is easiest __Yes
____Sometimes
__No
We have lots of treats during special occasions __Yes
____Sometimes
__No
It’s expected to eat treats on special occasions __Yes
____Sometimes
__No
| eat less healthful things when I’m using a screen (TV or __Yes
computer ___Sometimes
puter) Mo
| eat less healthful snacks when I’m studying __Yes
____Sometimes
__No

SCROLL TO NEXT PAGE
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Adolescents say that lots of things at SCHOOL and in the COMMUNITY influence what they

choose to eat or drink

Is this true for you too?

(please circle)

If my friends have treats, I’d like some too

___Yes
____Sometimes
__No

I want to go along with what my friends are eating

__Yes
____Sometimes
__No

My friends give me treats

___Yes
____Sometimes
__No

All the other kids eat less healthful foods

__Yes
____Sometimes
__No

We make mostly less healthful foods in foods class

___Yes
____Sometimes
__No

We sometimes get treats during class

___Yes
____Sometimes
__No

My school has lots of less healthful foods

___Yes
____Sometimes
__No

When I bring food from home, it’s usually healthier then when
I have to buy something

___Yes
____Sometimes
__No

It’s a lot easier to buy something less healthful

___Yes
____Sometimes
_ No

If I have money, I’ll buy a treat

_Yes
____Sometimes
__No

If it’s a good deal, I’ll buy something less healthful

_Yes
____Sometimes
__No

I notice advertisements for less healthful foods, and it makes
me want to have some

__Yes
____Sometimes
__No

I use the internet to learn about healthful eating

__Yes
____Sometimes
__No
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B.12 Supplementary Results Tables

Table 1: Primary and secondary themes that emerged from discussion of the home food environment (N=22)

Themes Quote

Facilitator(F) Barrier(B)

SOCIAL ENVIRONMENT

Family Meals (n=20) F: “I’m starting to get to that age where I really need to know how to prepare stuff on my own. And
Cooking meals from scratch X learning to prepare stuff that’s healthier rather than just microwaveable” Dan

F: I don’t really eat out a lot anymore. Like, my family, we really stopped doing it when my
grandmother started having kidney problems [to reduce salt intake]” Dan

Family food preferences X X | B:“[My sister’s] a really picky eater so my mom will usually cook something that she will like as well
for the family so our nights kind of go like noodles, rice, noodles, rice, noodles, rice, noodles, rice,
steak, noodles, rice, noodles, rice...” Scott

F: “Every dinner that we have, we have a salad that goes alongside it” Dan

Meal routines X X | B: “Our Thursday tradition is a little sushi place ----right beside a pizza place and so they’ll go down
and grab a couple slices of pizza and some sushi” Scott
Parenting Practices (n=17) F: “My mom tries to help me make better choices but sometimes I don’t listen to her. So then she
Encouragement for healthful eating X helps me, like are you sure you want this or you could wait maybe and get something else better. So
then, she does help me a lot in making better food choices” Tina
Child Autonomy X F: “She’ll ask us which foods do we not want...‘cause then we’ll eat them” Lindsay

F: “[my mom] started limiting us more on crackers and less healthful stuff...she buys a lot less of the,
I used to love these one type of crackers, I can’t remember the name right now. I would always have
Rules/Restriction X+ X | like a pack every few days and so now I see those crackers like once every three months” Scott

B: “having the house empty, I kind of just automatically link that with, “I can grab some food now. Go
quick” Rachel

Indulgence/Permissiveness X B: “my dad just lets me take whatever I want [from the grocery store]” Suzy
F/B: “my mom will walk up and like sigh and make stupid faces at me...my parents they make it quite
Negative emotions/reactions X X | obvious that I'm not healthful, so it’s sort of a negative way of pushing me to eat well. So my mom
will basically make funny faces if | order something, so | will get healthier food.” Samantha
Parent control F/B: “If you’re just having something for dinner and it’s, like, healthful or not healthful, like, it’s not

X - X | like you can change it necessarily because if that’s what, like, is made at home, then that’s what you’re
going to eat” Emma

Family Modeling (n=14) F: “[My dad] just eats healthful with me.” Jenny
Parent Healthful/Less healthful X 1 X | B: “My mom always has chocolate...My dad will nom anything, so whatever is on the counter that’s
Modeling sweet he’ll destroy it.” Samantha

F: “[My brother] has his protein shakes after hockey...he gets this much exercise a day, and, yeah...It
makes me feel really guilty that I’m not doing it... He’s doing it, why can’t I? So, and that’s also a
good influence” Emily

B:“When my brother buys a pack of chips. It’s sort of hard to resist...He always likes to eat less

Sibling Healthful/Less healthful
Modeling X X
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Themes

Quote

er(B)

Facilitator(F) Barri

" healthful.” Suzy

PHYSICAL ENVIRONMENT

Availability (n=18)
Types of foods that are available

F: “[the fridge] is always full of fruits and, yeah. I, like, pack them for lunch and have them when |
come home from school too” June

X X B: “If there’s like a whole bunch of less healthful food and then a whole bunch of healthful it would be
harder to eat the healthful because there’s so much yummy-looking less healthful food” Rob
Celebrations (n=13) X B: “there was lots of chocolate. We had a huge family gathering and there was tons of chocolate
Type/quantity of foods scattered everywhere and candy and stuff” Finn
Soci B: “It’s not like [you have to eat treats at Halloween] but it’s kind of, if it only happens once a year,
ocial norms X . . R
might as well, like... should enjoy it.” Rachel
Accessibility/Convenience (n=11) F: “most of what’s in there is relatively healthful on purpose. So when we look for something to eat,
Accessibility of different foods we’ll get, like, vegetables or like, fruits are on the table already. Like, as I said earlier. So it’s faster to,
X X | than to try and find something that’s not as healthful” Lindsay

B:“the food that we usually have like easily on hand and easy to get to is snacking stuff and stuff
that’s less healthful, drinks that aren’t healthful too Scott

Screen Use & Studying (n=4)
Foods eaten in front of the screen or X

while studying

B: “I actually eat a lot more when I’m using my computer than I do [otherwise]. [I usually eat] stuff
that I probably shouldn’t, like small snacks and stuff that tend to build up so like crackers or chips.”
Scott
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Table 2. Primary and secondary themes that emerged from discussion of the school and community food environments (N=22)

Themes

Quotes

Facilitator(F) Barrier(B) School

Community

SOCIAL ENVIRONMENT

Peer Influence (n=19)
What foods friends and peers are
eating

B: “My friends have like, like crazy not-so-great lunches
like cookies and cake and stuff that’s not so great...and I
mean that kind of makes you want to have those kind of

lunches” Katrina

B: “[at the mall], there’s a store there called the Sweet
Factory. One of my friends loves going there. And so I’ll
want to buy a jawbreaker or maybe chocolate-covered
pretzels. So that’s really hard.” Emily

Fitting in

F: “I have a couple of friends who are like really into the
healthful kind of thing...so it kind of makes me feel nice
inside, like oh yea, I can have my salad with you” Violet

B: “Oh, I probably shouldn’t have [ice cream] but all my
friends are doing it” Dawn

Sharing with friends

B: “Me and my friends, we all share everything...if
somebody gets a drink from Tim Horton’s, then we all
just like, take a sip, just share it all anyway” Rachel

F: “Like some of my friends, one time he brought
oranges. And then we exchange, like, maybe | have a cut
pear and then he has cut oranges we exchange, yeah.”
Sam

B/F: “If I'm going with friends though we’ll get a box [of
granola bars from the grocery store] and then share it
between us” Samantha

Events and meetings in
environments with lots of less
healthful foods

B: “With my youth group from my church we, um, we
went to the mall and we would buy our lunch from the
mall and then go on a scavenger hunt. So definitely that
was one of the less healthful days because, like, | had to
buy my lunch there” Dawn

PHYSICAL ENVIRONMENT

Availability (n=20)
Types of foods available

F: They have a salad bar, and like veggie cups... and
fruit and stuff like that and milk, skim milk. But then
they also have like, muffins and French fries and like,
breaded chicken and stuff, so...” Lily

B: “They have, like, cookies and ice cream and chips and
then, like, usually they have chicken strips and fries
nonstop, you know” Dawn

F: So like restaurants, it’s tempting but you can always
find healthier options when you’re there and I notice I
like healthier things better now” Annie

B: “I go to... the mall a lot and that has a pretty big risk
factor, you could say [for less healthful eating]” Emily

Lack of healthful options

B: “If I’'m going to the cafeteria, then yeah, it’s sort of
hard to [eat healthful], because there’s like, nothing
healthful there” Lindsay

B: “Healthful choices? No, there’s a Fresh Slice down the
road, there’s a burger place, no not really. It’s a pretty
less healthful area” Scott

Price (n=17)
Available spending money

B: “Hey, I have another dollar. Why not get this?” And
it’s 50 cents for a cookie” Emily

B: “Whenever you have money, it always gets spent on,
like, food” Emma

Value of foods

B: “T don’t want to spend a dollar fifty...I’m only going
to spend a dollar. I’ll just grab a Fresca or a root
beer...It’s always more expensive to buy water” Emily

B: “[McDonald’s has] like burgers for like a $1.75. So
it’s like ridiculously cheap. And so if I have $5 I can still
get that and maybe like a coke.” Samantha
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Themes

Quotes

Facilitator(F) Barrier(B)

School

Community

Accessibility/Convenience (n=11)

B: “It’s just too convenient to go [across the street to Tim

B: “We’re hungry after we play hockey for an hour, but

Accessibility to different types of X Horton’s] and buy myself a lunch... a muffin or a nothing healthful is open and we don’t want to go home
foods doughnut or a cookie or French vanilla” Rachel and cook at 11:00 o’clock at night” Lindsay
School Practices (n=6) B: “It’s talked about a lot more than it’s actually done.
Foods course Like, the only thing I think is pretty healthful that we’ve
made is we made a bun but it was like multigrain
Samantha
B: “[my teacher] really likes to give out, like lollipops
Treats used in Class X and like, and to teach us things, she uses like, pizza and
ice cream and licorice and stuff. So yeah, that can be hard
to be around that sometimes” Lily
Marketing (n=6) B: “almost every window [in the cafeteria] has a poster B: “I just took this picture [of the candy aisle] because it
Exposure to advertisements X similar, except that they’re all for stuff like ice cream or is really colorful and it makes you want to buy
French fries or whatever, and so then when people go in,  some...when there’s new flavors I would like to try
that’s what everybody wants to get” Lindsay some...I just like the colours” Suzy
Placement/cues B: “I think that it’s very clever placement because [the B: “There’s always like the smell of McDonalds fries that
vending machine] it’s right outside the gym. Which haunt you” Violet
X 5 ) .
makes it harder to not want it because you’ve just been
doing exercise” Lindsay
Online World (n=2) F: “It’s a twitter for fitness and nutrition. ..they post links of things that are generally healthful for like healthful
A source of information about food stomachs and | guess like that...then when you go through you see your friends’ tweets and then you see their tweets
and eating, through peers and ads X i and they re-tweet some things that help you too” Margot

B: “It’s all the tempting foods you can find on the Internet ‘cause like I know on Facebook...everybody posts pictures

of their food.” Violet
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