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ABSTRACT
Children have been cited as important influencers of family nutrition and, therefore,
suggested to have the capacity to act as agents of change in the household and influence family
food consumption. Furthermore, previous research has provided evidence of take-home effects in
school-based nutrition interventions. Therefore, the purpose of this randomized control trial was
to examine whether implementation of a centrally-procured school food program would produce
changes in children’s home food environment, including fruit and/or vegetable availability and
parental modelling of fruit and/or vegetable consumption. Findings of this study indicated that
children’s fruit and vegetable consumption predicted parents’ fruit and vegetable consumption (p
< .001), thereby strengthening the argument that children possess the capacity to influence home
nutrition. The intervention did not produce take-home effects on children’s home availability of
fruit (p = .52) and vegetables (p = .67) or parental modelling of fruit (p = .26) and vegetable
consumption (p = .78), findings which may be related to the fact that only food provisions were
given. Future school-based nutrition interventions are recommended to be multi-component (e.g.,
experiential learning, parent involvement) and may encourage nutrition leadership opportunities
for children in the home context.
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INTRODUCTION
Nutrition in early childhood is essential to lifelong health and wellness and has been
shown to have long-term effects on the development of chronic diseases later in life (DarntonHill, Nishida, & James, 2004; World Health Organization, 2003). Furthermore, since childhood
is a stage of tremendous bodily and neurological growth, the supply and utilization of nutrients
holds the greatest biological relevance in comparison to any other life period (Koletzko, 2008).
For this reason, it is essential that children consume nutritious diets that are adequate in the
amount of energy and nutrients required to support proper development. Government
publications such as Canada’s Food Guide provide families with nutritional recommendations to
support adequate dietary planning. Based on dietary reference intakes which provide macro- and
micro-nutrient recommendations for every stage of life (Health Canada, 2010), Canada’s Food
Guide simplifies the science of nutrition by suggesting food and lifestyle choices that support
proper health and development.
Although data from the 2004 and 2015 Canadian Community Health Surveys indicated
that children’s macronutrient intakes fell within nutritional guidelines (Garriguet, 2006; Statistics
Canada, 2017a; Statistics Canada, 2017b; Statistics Canada, 2017c), there is a growing body of
evidence that children are not making healthy food choices. Instead of choosing fruit and
vegetables, children are more often opting for calorie-dense snacks and sugar-sweetened
beverages (Garriguet, 2006; Garriguet, 2008). The possible reasons for unhealthy food choices
are plentiful, with literature suggesting that when availability and/or accessibility of fruit and
vegetables is low, children may be more likely to choose snacks which are more readily available
and/or accessible to them (i.e., those which are processed, pre-packaged; Patrick & Nicklas,
2005). Children’s food choice has also been correlated with parental dietary modelling (i.e.,
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children choose the foods they see their parents/caregivers eat; Hanson, Neumark-Sztainer,
Eisenberg, Story, & Wall, 2005) as well as the frequency of family meals (Veugelers, Fitzgerald,
& Johnston, 2005; Woodruff & Hanning, 2008; Woodruff, Hanning, McGoldrick, & Brown,
2010). Children’s innate biological preference for the tastes of sugar, salt, and fat, and biological
rejection for bitter-tasting vegetables has also been cited as a precursor for unhealthy food
choices, namely because it makes children vulnerable to the current North American food
environment which is low in vegetables and high in processed food (Mennella, 2014). Moreover,
marketing of unhealthy food and beverages in traditional (e.g., television) and online media has
been shown to affect children’s food knowledge (Ross, Campbell, Huston-Stein, & Wright,
1981) and preferences (Chamberlain, Wang, & Robinson, 2006; Galst & White, 1976; Taras,
Sallis, Patterson, Nader, & Nelson, 1989), ultimately influencing children’s dietary intakes
(Buijzen, Schuurman, & Bomhof, 2008; Gorn & Goldberg, 1982).
Since children spend a considerable amount of time at school, it is necessary to also
consider the effects of the school environment on children’s dietary intakes. Aspects of the
school food environment including nutrition education within schools, the time children are
allocated to eat lunch (Bergman, Buergel, Englund, & Femrite, 2004; Cohen et al., 2016;
Gosliner, 2014), and purchasable food and beverages during lunchtime (Kubik, Lytle, Hannan,
Perry, & Story, 2003) and at school events (Kubik, Lytle, & Story, 2005) influence children’s
food intakes. For example, given a shorter amount of time to eat lunch, parents may be more
likely to pack convenient, ready-made, and pre-packaged snacks that children can consume
quickly. Furthermore, research suggests that, when given a longer lunch period, children have
higher intakes of food and nutrients (Bergman et al., 2004) and eat more fruit and vegetables
(Gosliner, 2014). Conversely, shortened lunch periods may contribute to a lower intake of food
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and nutrients as children may be engaging in activities other than eating (e.g., conversing with
friends) during the lunch period (Bergman, Buergel, Joseph, & Sanchez, 2000). Finally, the
presence of purchasable food and beverages at school has also been shown to affect children’s
food intakes, with negative associations observed between the availability of purchasable food at
school and children’s fruit and vegetable consumption (Kubik et al., 2003).
Due to the effects of the school food environment on children’s dietary intakes, school
food policies (e.g., Ontario School Food Nutrition Policy) and school food programs (e.g.,
Ontario Student Nutrition Program) have been implemented to help improve dietary health and
overall well-being of school-aged children. However, while school food policies target the types
of food and beverages allowed for purchase in schools, many lack accompanying funding
strategies and, therefore, are limited in their capacity to provide children with access to nutritious
food. School food programs exist to provide children with healthy food snacks including fresh
fruit and vegetables and have been shown to positively influence fruit and vegetable
consumption (Colley, Myer, Seabrook, & Gilliland, 2018; Day, Strange, McKay, & Naylor,
2008; Fung et al., 2012; He et al., 2012; Woodruff, 2019) and healthy eating attitudes (Colley et
al., 2018; He et al., 2012; Storey, Spitters, Cunningham, Schwartz, & Veugelers, 2011). The
Ontario Student Nutrition Program facilitates Canada’s largest currently operating fruit and
vegetable delivery program and provides fruit and vegetables to over 150 schools in
Southwestern Ontario (Ontario Student Nutrition Program, n.d.). Over the past 10 years, the
Ontario Student Nutrition Program has piloted numerous food delivery models within some of
their service areas in order to overcome various challenges faced by school food programs,
including quality and cost of food. In recent years, the Ontario Student Nutrition Program has
shifted to a central procurement strategy (i.e., the Ontario Student Nutrition Program purchases
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all food), allowing for a pre-set menu and produce being directly delivered to schools. The
Ontario Student Nutrition Program’s centrally-procured school food program was adopted by 30
schools in the Thames Valley region of Southwestern Ontario over the course of two school
years and included 10 weeks of food delivery to be used in the preparation of healthy snacks for
students, including fruit and vegetables.
The family home and school have been established as settings which significantly
influence children’s dietary intakes. While previous research has supported the linkage between
children’s food consumption at home and at school, much of the focus of this research has been
on the effect of the home environment on children’s food consumption at school. However, there
has been evidence that the food consumption patterns children adopt at school may influence
their family food environment at home (Baranowski et al., 2000; Heim, Bauer, Stand, & Ireland,
2011; Lukas & Cunningham-Sabo, 2011). At home, children not only influence family food
purchases (Poulton, 2008) by requesting food that they are exposed to (i.e., pester power;
McDermott, O’Sullivan, Stead, & Hastings, 2006); they also exert influence over household food
consumption (Pettersson, Olsson, & Fjellström, 2004). Children may suggest a family meal in
which they may introduce their siblings or adult family members to food products or dishes that
they may not have ever considered trying or have never had the opportunity to try (Pettersson et
al., 2004). Children may also indirectly influence family meal choice by a parent choosing to
cook food that plays into the child’s food preferences (Pettersson et al., 2004). For this reason,
children are sometimes cited as agents of change within the household who possess the capacity
to positively influence family nutrition (Ensaff, Canayon, Crawford, & Barker, 2015).
A recent systematic review evaluating school food programs in Canada reported
favourable outcomes including positive changes in children’s nutritional knowledge, dietary
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behaviours, and food intakes (Colley et al., 2018). Furthermore, research suggests that nutrition
interventions at school may produce take-home effects that extend beyond the school
environment and encourage the formation of positive food-related behaviours within the family
home (Baranowski et al., 2000; Burgess-Champoux, Chan, Rosen, Marquart, & Reicks, 2008;
Ensaff et al., 2015; Heim et al., 2011; Lukas & Cunningham-Sabo, 2011; Santarossa, Ciccone, &
Woodruff, 2015). Therefore, the purpose of this study was to gain an understanding of the impact
of a centrally-procured school food program on home influences of fruit and vegetable intake in
grade 5-8 school-aged children from Southwestern Ontario, Canada. The following research
questions (RQ) guided this study:
RQ1: Does children’s fruit and/or vegetable consumption predict parents’ fruit and/or
vegetable consumption?
H: It was hypothesized that children’s fruit consumption would significantly predict
parents’ fruit consumption. It was also hypothesized that children’s vegetable consumption
would significantly predict parents’ vegetable consumption.
RQ2: Does children’s participation in a school food program increase fruit and/or
vegetable availability in the family home?
H: It was hypothesized that for those in receiving the centrally-procured school food
program, there would be greater increases in fruit and/or vegetable availability at home between
the pre- and post-test, compared to those in the control group.
RQ3: Does children’s participation in a school food program increase parental modelling
of fruit and/or vegetable consumption?
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H: It was hypothesized that for those receiving the centrally-procured school food
program, there would be greater increases in parental modelling of fruit and/or vegetable
consumption between the pre- and post-test, compared to those in the control group.
METHODS
Participants and Recruitment
This study was conducted in two publicly funded English school boards (public and
Catholic) in Southwestern, Ontario, Canada. A cluster sample of 60 schools (out of a potential
160 schools) from both school boards were included in this study. Among the 60 participating
schools, 30 schools were randomly assigned to the intervention group and 30 schools were
randomly assigned to the control group. The intervention schools received the Ontario Student
Nutrition Program’s centrally-procured school food program, whereas the control schools
continued receiving the traditional school nutrition program that was already established within
the schools (i.e., the Ontario Student Nutrition Program funded the program, however, school
volunteers were responsible for purchasing and preparing food for their school). Following
proper ethical practice, the control schools received the intervention in a following round of the
school snack program. There were three phases of the randomized control trial which occurred
over the course of two school years (i.e., 2016-2017 and 2017-2018). One-third of each
intervention and control group participated in each phase during either Winter 2017, Fall 2017,
or Winter 2018. All students in grades 5-8 (aged 9-14 years) within each of the schools were
invited to participate, in addition to their parents. Parental consent and child assent were obtained
prior to any data being collected. This study protocol was approved by the research offices of
both school boards, as well as the Western University Non-Medical Research Ethics Board
(Approval #108549).
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Study Procedures
Part A: Centrally-procured school food program. Each week, using a pre-determined
menu, the Ontario Student Nutrition Program delivered food to intervention schools to be used in
the preparation of healthy snacks. Food delivery consisted of fruit, vegetables, dairy, wholegrains, and meat alternatives (e.g., protein sources such as eggs, hummus, etc.). No less than
20% of foods offered in any week were from local sources, although in most weeks it was much
higher. Students in the control schools continued to receive the Ontario Student Nutrition
Program’s pre-existing traditional school nutrition program (i.e., schools were provided money
to purchase snacks at their discretion), though snacks varied across schools due to school-level
control over the procurement of food.
Part B: Student survey. Student participants in both the intervention and control
classrooms completed pre- and post-test surveys before and after the intervention, respectively.
All questions, which were taken or adapted from previously validated or national surveys (Catch
Kids Club, 2014; Champions for Change, 2010-2011; Deakin University Australia, 2011;
Wisconsin Farm to School, 2014; Woodruff, 2019), were identical between the pre- and post-test
surveys. Questions were agreed upon by the research team, which included researchers,
dietitians, and educators. Several different types of questions (124 items) were incorporated,
including multiple choice, yes/no, true/false, Likert-type scales, and fill in the blanks.
To track participants between pre- and post-testing, each student participant created a
self-generated identification code (first four digits were school ID and last three digits were
student ID). The student survey asked questions about individual and family level characteristics,
nutrition knowledge, and fruit and vegetable preferences, though this study focused on questions
dealing with fruit and vegetable availability in the family home and parental modelling of fruit
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and vegetable consumption. Individual/family level characteristics questions included age,
gender, ethnicity, and household structure. Urbanicity (i.e., the degree to which a geographical
area is urban) was calculated to describe each participant’s household physical environment and
was determined using geospatial analyses in a geographic information system (GIS; Tillmann,
Clark, & Gilliland, 2018). Using GIS software, participants’ physical environments were
categorized into five levels of urbanicity (Table 1; Taylor, Clark, & Gilliland, 2018) based on the
household postal code recorded by each participant. Median family income (i.e., median total
income of a household) values for each participant were generated using 2016 Canadian Census
data for the household postal code recorded by each participant.
Fruit and vegetable consumption. Children’s fruit consumption was assessed using the
question “In a typical day, about how many servings of fruit do you eat?” (adapted from Minaker
& Hammond, 2016). Examples of single servings were “A piece of fresh fruit, like an apple,”
and “A small bowl of fruit salad.” Response options included: None; 1; 2; 3; 4 or more.
Children’s vegetable consumption was assessed using the question “In a typical day, about how
many servings of vegetables do you eat?” (adapted from Minaker & Hammond, 2016). Examples
of single servings were “A carrot or other fresh vegetable (Do not count French fries, potato
chips),” “A small bowl of green salad,” and “A small bowl of fresh or cooked vegetables.”
Response options included: None; 1; 2; 3; 4 or more. Since the response options for children’s
fruit and vegetable consumption were categorical, responses were transformed in order to be
analyzed on a continuous scale (4 or more = 4).
Fruit and vegetable availability. Fruit availability was assessed using the question ‘‘Do
you have fruit to eat at home?” (adapted from Hearn et al., 1998; Vereecken, Van Damme, &
Maes, 2005). Response options included: Never; Sometimes; Usually; Always. Vegetable
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availability was assessed using the question ‘‘Do you have vegetables to eat at home?” (adapted
from Hearn et al., 1998; Vereecken et al., 2005). Response options included: Never; Sometimes;
Usually; Always. Since the response options for fruit and vegetable availability questions were
categorical in nature, responses were transformed and assigned numerical values (Never = 0;
Sometimes = 1; Usually = 2; Always = 3).
Parental modelling of fruit and vegetable consumption. Parental modelling of fruit
consumption was assessed using the question “How often do you see your parents eat fruit?”
(adapted from Vereecken et al., 2005) with response options of: Never; A few days a week; Most
days a week; Every day; I don’t know. Parental modelling of vegetable consumption was
assessed using the question “How often do you see your parents eat vegetables?” (adapted from
Vereecken et al., 2005) with response options of: Never; A few days a week; Most days a week;
Every day; I don’t know. Categorical response options were transformed (similar to the protocol
for fruit and vegetable availability; Never = 0; A few days a week = 3; Most days a week = 5;
Every day = 7; I don’t know = -1). Values of -1 in the dataset signified missing data and were not
included in analyses.
Part C: Parent survey. Parents of students in both the intervention and control
classrooms completed a pre-test survey prior to the intervention. As with the student survey, all
questions were taken or adapted from previously validated or national surveys (Champions for
Change, 2010-2011, Woodruff, 2019). The parent survey (22 items) asked questions about
individual and family level characteristics, their eating habits, and their child’s eating habits. The
parent survey was used to validate and supplement information pertaining to the child’s
sociodemographic characteristics derived from the student survey. This current study focused
solely on the questions that asked about parents’ fruit and vegetable consumption.
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Fruit and vegetable consumption. Parental fruit consumption was assessed using the
question “In a typical day, about how many servings of fruit do you eat?” (adapted from Minaker
& Hammond, 2016). Examples of single servings specified “A piece of fresh fruit, like an
apple,” and “A small bowl of fruit salad.” Response options included: None; 1; 2; 3; 4 or more.
Parental vegetable consumption was assessed using the question “In a typical day, about how
many servings of vegetables do you eat?” (adapted from Minaker & Hammond, 2016). Examples
of single servings specified “A carrot or other fresh vegetable (Do not count French fries, potato
chips),” “A small bowl of green salad,” and “A small bowl of fresh or cooked vegetables.”
Response options included: None; 1; 2; 3; 4 or more. For parental fruit and vegetable
consumption, the categorical response was transformed (same protocol as the student survey; 4
or more = 4).
Data Analysis
SPSS version 25 for Macintosh (IBM Corp, 2017) was utilized to analyze the data. Prior
to data analysis, data were cleaned and checked for accuracy of data entered as well as any
missing values. A series of independent sample t-tests were performed to ensure that
randomization of groups was successful and that participants in the intervention group did not
differ significantly from participants in the control group on any of the potential covariates.
Descriptive analyses were performed on all variables. Univariate normality and the presence of
outliers was assessed visually using histograms, stem-and-leaf plots, boxplots, P-P plots, and QQ plots. The Shapiro-Wilk test of normality and standardized scores of skewness and kurtosis
were also used to evaluate whether the assumption of normality had been met and detected any
outliers present in the dataset. Cook’s distance values also indicated whether the dataset
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contained any outliers. Lastly, sociodemographic variables were not included in the analyses as
covariates because they were not significantly correlated with any of the dependent variables.
Linear regression. Two linear regressions were conducted to determine whether
children’s fruit consumption significantly predicted parents’ fruit consumption (RQ1), and
whether children’s vegetable consumption significantly predicted parents’ vegetable
consumption (RQ1). All assumptions were met for a linear regression analysis, including
independence of observations, linearity, multivariate normality, homoscedasticity, and
multicollinearity.
2 x 2 mixed factor analysis of variances (ANOVA). Four separate 2 (group) x 2 (prevs. post-test) analysis of variances (ANOVA), with repeated measures on the second factor were
performed to evaluate whether any significant differences existed between the intervention and
control groups (between-subjects factor) on each of the dependent variables at pre- and posttesting (within-subjects factors) at an alpha level of 0.05. The dependent variables included fruit
availability (RQ2), vegetable availability (RQ2), parental modelling of fruit consumption (RQ3),
and parental modelling of vegetable consumption (RQ3). Although the assumption of univariate
normality was violated for all variables, 2 x 2 mixed factor ANOVA tests were utilized because
levels of the within-subjects factor (pre- and post-test) were similarly skewed and ANOVAs are
robust statistical tests in regard to non-normality. All other assumptions were met for conducting
a 2 x 2 mixed factor ANOVA, including independence of observations, homogeneity of
variances, and sphericity.
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RESULTS
Descriptive Analyses
Participant demographic statistics can be found in Table 1. The mean age of child
participants was 11.2 years (SD = 1.3) and ranged from 9 to 14. The majority of child
participants were White/Caucasian (n = 1,990; 86.4%), and lived in a single household (n =
1,817; 81.9%), and with two parents in the home (n = 1,951; 80.5%). The mean number of
children in the family home was 2.6 (SD = 1.1) and ranged from 1 to 5. The majority of
households had at least one parent who completed college/university education (n = 1,323;
59.8%). The average (i.e., mean) median family income was $87,701.94 (SD = 19,233.27) and
ranged from $32,800 to $170,496. Participants’ urbanicity varied, however, the majority of
participants lived in an urban small town (n = 815; 36.0%), or rural area (n = 632; 27.9%).
RQ 1: Children’s Fruit and Vegetable Consumption as a Predictor of Parents’ Fruit and
Vegetable Consumption
The mean fruit consumption for children was 2.6 (SD = 1.1) servings per day and the
mean fruit consumption for parents was 2.1 (SD = 1.0) servings per day. The mean vegetable
consumption for children was 2.4 (SD = 1.2) servings per day and the mean vegetable
consumption for parents was 2.4 (SD = 1.0) servings per day. Children’s fruit consumption
significantly predicted parents’ fruit consumption, F(1, 2088) = 61.22, p < .001, R2 = .028. If
children increased their fruit consumption by one serving per day, then parents would increase
their fruit consumption by 0.16 servings per day. In addition, children’s vegetable consumption
significantly predicted parents’ vegetable consumption, F(1, 2095) = 107.12, p < .001, R2 = .049.
If children increased their vegetable consumption by one serving per day, then parents would
increase their vegetable consumption by 0.19 servings per day.
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RQ 2: Fruit and Vegetable Availability in the Family Home
Frequencies for responses to questions relating to fruit and vegetable availability at preand post-testing are presented in Table 2. Fruit and vegetable availability were high at the preand post-test for both intervention and control groups (Table 2). Overall, there were no
significant differences in fruit availability (p = .52) or vegetable availability (p = .67) between
the intervention and control groups at pre- and post-testing (Table 3).
RQ 3: Parental Modelling of Fruit and Vegetable Consumption
Frequencies for responses to questions relating to parental modelling of fruit and
vegetable consumption at pre- and post-testing are presented in Table 2. Parental modelling of
fruit and vegetable consumption were high at the pre- and post-test for both intervention and
control groups (Table 2). There were no significant differences in parental modelling of fruit
consumption (p = .26) or parental modelling of vegetable consumption (p = .78) between the
intervention and control groups at pre- and post-testing (Table 3).
DISCUSSION
This study evaluated whether children’s fruit and vegetable consumption would predict
parents’ fruit and/or vegetable consumption. This study also investigated whether participation in
a school food program would produce changes in children’s home food environments,
particularly in the areas of fruit and/or vegetable availability and parental modelling of fruit
and/or vegetable consumption. Results of the study indicated that children’s fruit and vegetable
consumption significantly predicted parents’ fruit and vegetable consumption. According to
previous literature, parents’ fruit and vegetable intake has been shown to be consistently and
positively associated with children’s fruit and vegetable intake (Fisher, Mitchell, SmiciklasWright, & Birch, 2002; Pearson, Biddle, & Gorely, 2009). Furthermore, parents’ fruit and
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vegetable intakes have been shown to positively predict children’s fruit and vegetable intakes
(Cooke et al., 2004; Jones, Steer, Rogers, & Emmett, 2010). However, the current findings
provide evidence of a reciprocal relationship where children’s fruit and vegetable intakes
predicted parents’ fruit and vegetable intakes. These findings support literature that suggests that
children may be able to influence nutrition in the family home and directly impact the food
consumption of their family members (Pettersson et al., 2004). According to the socio-ecological
health promotion framework, families have both a direct and indirect impact on an individual’s
formation of health-related behaviours including dietary habits (McLeroy, Bibeau, Steckler, &
Glanz, 1988). Parents and caregivers are often thought of as the primary influencers of family
food consumption due to their roles and responsibilities as authority figures within the family
(e.g., parents/caregivers are responsible for providing their children’s essential needs including
food and directly influence food choice within the family through purchasing groceries and
cooking family meals). However, these findings strengthen the argument that children are also
important influencers of family nutrition (Pettersson et al., 2004).
While statistically significant results revealed that children’s fruit and vegetable
consumption predicted parents’ fruit and vegetable consumption, the effect sizes (i.e., the
strength of the relationships between children’s fruit/vegetable consumption and parents’
fruit/vegetable consumption) were small and, therefore, present low practical significance.
However, effect sizes in nutrition research are typically small (Bell, Lamport, Field, Butler, &
Williams, 2018) due to the complexity and variability in diet both between-subjects (e.g., from
one person to another) and within-subjects (e.g., an individual’s food intake often varies day-today). For this reason, effect sizes are not widely reported in nutrition literature and the most
common method for interpreting results is assessing statistical significance rather than practical
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significance (McLeod, Cappelleri, & Hays, 2016). As such, the statistical significance of the
current findings provide insight into children’s influence on parental fruit and vegetable intake.
Contrary to previous studies (Baranowski et al., 2000; Burgess-Champoux et al., 2008;
Heim et al., 2011), the centrally-procured school food program intervention did not produce
significant changes in fruit and/or vegetable availability or parental modelling of fruit and/or
vegetable consumption. A possible reason for this is that the fruit and vegetable component of
the intervention may not have been strong enough to elicit significant changes in the availability
of fruit and vegetables at home or encourage parents to model fruit and vegetable consumption.
Children were served a variety of food through the school food program (e.g., dairy, whole
grains, meat alternatives) and did not necessarily receive fruit and/or vegetables every day.
Therefore, children’s exposure to fruit and vegetables may not have been frequent enough to
produce changes in their asking behaviour for fruit and vegetables at home or to become agents
of change in the household by influencing food behaviours at home. Food preference research
suggests that children’s likeability for food increases with increased exposure to the food, with
increased preferences observed after 5-10 exposures (Birch & Marlin, 1982). The current study
does not support previous school-based nutrition interventions that have produced take-home
effects which focused on factors related to consumption of a single food group, including fruit
and vegetables (Baranowski et al., 2000; Heim et al., 2011; Lukas & Cunningham-Sabo, 2011)
or whole-grains (Burgess-Champoux et al., 2008).
Another possible reason why the intervention did not produce significant changes in
home availability or parental modelling of fruit and vegetable consumption is because fruit and
vegetable consumption alone may not have been sufficient to produce any take-home effects. In
this study, children received snacks daily through the centrally-procured school food program
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but did not have hands-on opportunities to participate in activities to further promote fruit and
vegetable consumption. While intervention schools in this study received food literacy booklets
(which included eight weeks of fruit and vegetable information sheets, activities to be completed
with parents, recipes, etc.) that were distributed to students, the booklets did not produce any
significant changes in children’s fruit and vegetable knowledge (Colley, Seabrook, Woodruff, &
Gilliland, submitted). However, Colley et al. (submitted) reported that most children either did
not receive or did not utilize food literacy booklets, which likely contributed to the lack of
significant effects observed. In contrast, previous school-based nutrition interventions that have
been effective in producing changes in the home food environment have been mainly multicomponent and included educational, hands-on activities that either involved children only
(Ensaff et al., 2015; Lukas & Cunningham-Sabo, 2011) or children and their parents
(Baranowski et al., 2000; Burgess-Champoux et al., 2008; Heim et al., 2011). For example, in
the Gimme 5 intervention in the United States, increased fruit and vegetable availability was
achieved because children were taught and encouraged to request fruit and vegetables as part of a
curriculum to increase fruit and vegetable availability and consumption at home (Baranowski et
al., 2000). In addition, the Gimme 5 intervention encouraged family participation by providing
take-home assignments for children to complete with their parents and awarding prizes for their
completion (Baranowski et al., 2000). Family participation has been shown to be a frequent
component of studies that produced changes in children’s home food environments (Baranowski
et al., 2000; Burgess-Champoux et al., 2008; Heim et al., 2011). For example, to increase wholegrain consumption by children and parents, another American school-based nutrition
intervention invited families to participate in bakery/grocery store tours and a Whole Grain Day
event at a local milling museum (Burgess-Champoux et al., 2008). Moreover, in an American
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gardening intervention study, children were encouraged to become agents of change in their
households by sharing their gardening experiences with their family, asking their parents to
purchase and serve the same fruit and vegetables grown in the garden, and completing take-home
activities intended for the whole family (Heim et al., 2011). Systematic reviews of children’s
nutrition education programs have revealed that in order to effectively produce changes in
children’s dietary behaviours, interventions should be multi-component (Knai, Pomerleau, Lock,
& McKee, 2006; Meiklejohn, Ryan, & Palermo, 2016) and include experiential (i.e., hands-on)
learning (Dudley, Cotton, & Peralta, 2015). Additionally, parent involvement is also an
important component of successful nutrition interventions (Knai et al., 2006; Meiklejohn et al.,
2016; Silveira, Taddei, Guerra, & Nobre, 2011). For this reason, both student participation in
multi-component, hands-on activities, as well as parent or whole-family participation may be
meaningful elements of school-based nutrition interventions that help invoke change in food
consumption and behaviours within the family home.
Limitations
As highlighted in Table 2, children’s responses to questions pertaining to fruit and
vegetable availability at home and parental modelling of fruit and vegetable consumption were
high at baseline for both intervention and control groups, with little to no changes in the
variables between the pre- and post-test. Due to the large number of responses that existed on the
higher end of the scales, data for these questions were consistently skewed in favour of both high
availability of fruit and vegetables at home and frequent modelling of fruit and vegetable
consumption by parents. There are several possible explanations for the skewed results observed
in the dataset, which may have been limitations to the current study.
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First, although the study’s sample size was large compared to similar studies of Canadian
school food programs (Day et al., 2008; Fung et al., 2012), the response rate (i.e., the number of
participants with a returned consent form that were present on the day of data collection) for the
student survey was low (25.4%) in comparison with other studies of similar recruitment
methods, which have reported ~50-70% response rates (Day et al., 2008; Santarossa et al., 2015;
Veugelers & Fitzgerald, 2005). Thus, the skewness of the sample may be attributed to the
characteristics of survey respondents. Most participants were White/Caucasian (86.4%) with
little ethnic diversity in the sample. This frequency is larger than both the provincial-wide
distribution (where White/Caucasian individuals only account for 70.7% of the total population;
Statistics Canada, 2019b) and local ethnic distribution (where 80.1% of individuals identify as
White/Caucasian; Statistics Canada, 2019b). In addition, the majority of families participating in
the study had at least one parent in the home with college/university education (59.8%) and the
average median family income was high ($87,701.94) in comparison to the rest of the province
($74,287; Statistics Canada, 2019a) and the London area specifically ($64,743; Statistics
Canada, 2019a). These demographics of the sample are consistent with results by Stopponi et al.
(2009), who reported that in comparison to non-participants, individuals who responded and
enrolled in an online nutrition intervention generally resided in areas associated with higher
socioeconomic status and higher education levels. The demographics observed in this study are
also consistent with previous findings of participation in school-based research, where it has
been revealed that students who receive parental consent to participate in research are more
likely to be White/Caucasian (Dent et al., 1993; Esbensen, Miller, Taylor, He, & Freng, 1999;
Kearney, Hopkins, Mauss, & Weisheit, 1983) and have parents whom possess higher levels of
education (Dent et al., 1993; Esbensen et al., 1999). These factors may reveal a possible consent-
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related bias, whereby the children who were granted consent to participate may have differed in
demographic or other variables from the children that did not receive consent to participate
(Anderman et al., 1995).
Consent-related bias may have also been present in this study because of the motivation
of parents to provide consent for their children to participate in research. Children whose parents
provided consent may have possessed a high level of enthusiasm for the Ontario Student
Nutrition Program’s school food programs and/or placed a pre-existing emphasis on the
importance of consuming fruit and vegetables at home. Previous data has shown that in schoolbased research, non-consent of children to participate in research is often a result of parents’
failure to return the consent forms rather than a reflection of their unwillingness to participate
and/or allow their children to participate in research (Anderman et al., 1995; Ellickson & Hawes,
1989). Since there are numerous initiatives present in a school at any given time, it is possible
that the lack of consent from parents in this study may have been a result of an oversight due to
an overwhelming number of forms, newsletters, and event memorandums that parents are
regularly provided to remain updated on their child’s school. At the school level, teachers may
have forgotten to remind students to bring home and/or return consent forms to school once they
were completed. Children may have also misplaced consent forms leading to non-consent from
parents, or language barriers may have prevented parents from completing consent forms, among
other scenarios.
To control for consent-related bias in future studies, passive consent (i.e., whereby no
action is required from parents as consent is assumed unless parents opt-out of having their
children participate in research) may be employed in place of active consent (i.e., whereby a
signature or other action is required from parents to indicate consent; Dent et al., 1993). Using
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passive consent has been suggested as a way to recruit a representative subject pool in studies of
school-based research (Dent et al., 1993), as demographic differences between actively and
passively consented children have been reported in the literature (Anderman et al., 1995; Dent et
al., 1993; Pokorny, Jason, Schoeny, Townsend, & Curie, 2001). Passive consent procedures have
also been shown to increase participation rates in school-based research (Esbensen et al., 1999;
Pokorny et al., 2001). However, some research ethics boards and individual school boards have
policies which prevent passive consent procedures with outside research projects. Numerous
studies have documented the effectiveness of various methods to gain active consent from
parents (Ellickson & Hawes, 1989; Esbensen et al., 1999; Pokorny et al., 2001). While a variety
of methods were employed to increase recruitment of participants and gain active consent from
parents (e.g., in-class presentations for students, after-school information sessions for teachers,
and an information letter sent home to parents), future studies may offer in-person information
sessions for parents or incentives for providing consent to participate in research (e.g., draws for
prizes awarded to participating children/parents). Future research may also assess best practices
to overcome the challenge of potential consent-related bias in school-based research and propose
methods to recruit a more representative sample population. Overall, despite recruitment efforts,
factors affecting response rate are often difficult to control for in randomized control trial studies
and may be a reason for the skewness in the current study results.
Another explanation for the skewness of the data for fruit and vegetable availability and
parental modelling of fruit and vegetable consumption may be that child participants displayed a
social desirability bias (i.e., children chose socially desirable responses instead of choosing
responses that were reflective of their true feelings; Grimm, 2010). In this study, children may
have over-reported their home availability of fruit and/or vegetables and their parents’ modelling
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of fruit and/or vegetable consumption in order to positively reflect their parents’ capacity for
caregiving. Furthermore, although it was outlined in the child’s assent letter to participate in the
surveys that their survey answers would not be shared with anyone and remain anonymous,
children may have also thought that their answers could be shared with their parents. For this
reason, child participants may have selected responses that they perceived were the “correct”
responses or the responses that would gain their parents’ approval. Previous research has
suggested significant associations between social desirability and children’s self-reported
indicators of family relationships (Camerini & Schulz, 2018), as well as children’s self-reported
dietary intakes (Guinn, Baxter, Hardin, Royer, & Smith, 2008; Guinn et al., 2010; Klesges et al.,
2004; Smith et al., 2016). These previous findings provide compelling evidence that social
desirability bias may have been present in the current study and skewed children’s responses to
questions of home availability of fruit and vegetables and parental modelling of fruit and
vegetable consumption. To control for this potential bias, a socially desirable scale could have
been incorporated into the survey (Grimm, 2010; Miller et al., 2014). However, limits on
children’s patience and attention span (particularly for younger children), as well as in-class time
to complete surveys often place constraints on the amount of data that nutrition and health
researchers can collect in school-based research (Miller et al., 2014) and, therefore, may have
been barriers to implementation of a socially desirable scale in student surveys.
Finally, self-report methods for children’s dietary behaviours have been criticized in the
literature as self-reporting accuracy has been shown to be poor in the school setting (TugaultLafleur, Black, & Barr, 2017). However, while self-report data collection methods are subjective
and may sacrifice accuracy of data, they are often desirable tools due to their cost-effectiveness
and ease of administration (Tugault-Lafleur et al., 2017) in comparison to objective data

22
collection methods (e.g., direct observation of lunchtime food consumption). Furthermore, it has
been suggested that the moderate accuracy of self-report methods may be sufficient for the
purposes of testing between group differences in school-based nutrition studies (Graziose, 2017).
Conclusion
Results from this study indicated that children’s fruit and vegetable consumption was a
predictor of parents’ fruit and vegetable consumption, thus highlighting a reciprocal relationship
as previous literature has established the role of parental fruit and vegetable consumption as a
predictor of children’s fruit and vegetable consumption (Cooke et al., 2004; Jones et al., 2010).
These results have implications for whole-family interventions that aim to improve nutrition
within the family home, as the findings strengthen the role of children as influencers of family
nutrition. Future interventions should emphasize the role of children as agents of change within
the family by providing them with opportunities to display leadership in food preparation and/or
food choice, and future studies may seek to assess the effectiveness of assigning such roles to
children in producing favourable outcomes in whole-family nutrition. As well, while previous
research has examined aspects of the family meal environment (e.g., watching television,
arguments during family dinner) that predict parents’ fruit and vegetable consumption (Boutelle,
Birnbaum, Lytle, Murray, & Story, 2003), future studies should emphasize the role of parentchild interactions and investigate how children influence parents’ fruit and vegetable
consumption specifically during family mealtimes.
Although no significant changes were produced by the intervention on children’s home
influences of fruit and vegetable consumption, including availability of fruit and vegetables at
home and parental modelling of fruit and vegetable consumption, this study provides insight into
the importance of taking a multi-component approach to the development of school-based
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nutrition interventions. While school food programs have been shown on their own to elicit
changes in children’s fruit and vegetable intake, preferences, and healthy eating habits (He et al.,
2009; He et al., 2012; Woodruff, 2019), perhaps in order to produce take-home effects they must
include experiential learning (e.g., cooking demonstrations, classroom lessons/activities, field
trips, etc.) as well as encourage and/or incentivize parent/whole-family involvement. There has
been evidence to support the synthesis of food provision and food literacy education in school
food interventions in order to produce favourable outcomes in fruit and vegetable consumption
in children (Colley et al., 2018; He et al., 2009). Future studies should aim to explore the aspects
of school-based nutrition interventions that motivate children and parents to implement changes
at home relating to availability and consumption of fruit and vegetables.
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Table 1. Child and Parent/Guardian Sociodemographic Characteristics (N = 2,443)
Characteristic
Frequency
%
Gender (n = 2,426)
Male
1,013
41.8
Female
1,405
57.9
Do not identify as boy or girl
8
0.3
Age (years; n = 2,420)
11.2±1.3*
9-14†
Ethnicity (n = 2,303)
White/Caucasian
1,990
86.4
South Asian (e.g., East Indian, Pakistani, Sri
46
2.0
Lankan)
East Asian (e.g., Chinese, Japanese, Korean)
46
2.0
Middle Eastern (e.g., Egyptian, Iranian, Lebanese)
40
1.7
Latin American
18
0.8
Indigenous (i.e., First Nations, Métis, Inuit)
20
0.9
Black/African/Caribbean
32
1.4
Mixed (i.e., more than one ethnicity)
111
4.8
Child's custody arrangements (n = 2,218)
Single household
1,817
81.9
Splits time equally between two households
101
4.6
Lives in one household but regularly visits/lives in a
269
12.1
second household
Other
31
1.4
Number of parents in the family home (n = 2,425)
Two parents
1,951
80.5
One parent
438
18.1
Other
36
1.5
Number of children in the family home (n = 2,216)
2.6±1.1*
1-5†
Highest level of parental education completed (n = 2,212)
Less than a high school diploma
156
7.1
High school diploma
534
24.1
College/university
1,323
59.8
Graduate school
199
9.0
Median family income (n = 2,236)
87,701.94±
32,80019,233.27*
170,496†
Urbanicitya (n = 2,263)
Urban London (i.e., characterized by gridlike road
41
1.8
networks, high population density, and high land use
mix within settlements greater than 100,000 people)
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Suburban London (i.e., characterized by irregular,
298
looping and cul-de-sac road networks, lower
population density, and low land use mix within
settlements greater than 100,000 people)
Urban small town (i.e., settlement areas with a
815
population between 10,000 and 100,000 people)
Rural small town (i.e., settlement areas with a
477
population between 1,000 and 10,000 people)
Rural (i.e., all other areas of study area, with a
632
population less than 1,000, low population density
and mostly characterized by agricultural land and
natural areas)
Note. Responses may not add up to total sample due to non-responses.
*Mean and standard deviation; †Range.
a Description of urbanicity areas taken from Taylor, Clark, & Gilliland (2018).

13.2

36.0
21.1
27.9
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Table 2. Fruit and/or Vegetable Availability and Parental Modelling of Fruit and/or Vegetable Consumption Frequencies at
Pre- and Post-testing
Question
Intervention
Control

"Do you have fruits to
eat at home?" (N =
1,932)
Never
Sometimes
Usually
Always
Total
"Do you have vegetables
to eat at home?" (N =
1,930)
Never
Sometimes
Usually
Always
Total
"How often do you see
your parents eat fruits?"
(N = 1,275)
Never
A few days a week
Most days a week
Every day
Total
"How often do you see
your parents eat
vegetables?"
(N = 1,307)
Never

Frequency
(pre-test)

%
(pre-test)

Frequency
(post-test)

%
(post-test)

Frequency
(pre-test)

%
(pre-test)

Frequency
(post-test)

%
(post-test)

4
99
288
678
1,069

0.4
9.3
26.9
63.4
100

13
86
312
658
1,069

1.2
8.0
29.2
61.6
100

6
80
261
516
863

0.7
9.3
30.2
59.8
100

10
89
234
530
863

1.2
10.3
27.1
61.4
100

10
109
281
667
1,067

0.9
10.2
26.3
62.5
100a

8
111
292
656
1,067

0.7
10.4
27.4
61.5
100

8
101
232
522
863

0.9
11.7
26.9
60.5
100

14
111
213
525
863

1.6
12.9
24.7
60.8
100

11
73
204
423
711

1.5
10.3
28.7
59.5
100

5
58
219
429
711

0.7
8.2
30.8
60.3
100

15
57
179
313
564

2.7
10.1
31.7
55.5
100

13
66
167
318
564

2.3
11.7
29.6
56.4
100

7

1.0

3

0.4

8

1.4

8

1.4
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A few days a week
79
10.8
78
Most days a week
196
26.8
187
Every day
449
61.4
463
Total
731
100
731
Note. Response options with the highest frequencies are bolded.
a Percentages have been rounded up to 100%.

10.7
25.6
63.3
100

55
192
321
576

9.5
33.3
55.7
100a

52
185
331
576

9.0
32.1
57.5
100

42
Table 3. Results of the 2 x 2 Mixed Factor ANOVA Analyses for Fruit and/or Vegetable Availability and Parental Modelling of Fruit and/or Vegetable
Consumption
Variable
Intervention
Control

N

n

M
(pretest)

1,932

1,069

2.53

0.68

2.51

0.70

-0.02

863

2.49

0.69

2.49

0.73

0

0.413

1, 1930

0.52

1,930

1,067

2.50

0.72

2.50

0.71

0

863

2.47

0.73

2.45

0.78

-0.02

0.178

1, 1928

0.67

Parental modelling of
fruit and vegetable
consumption
Fruit
consumption
1,275
711
5.91 1.54 6.01 1.38
0.10
564
5.77
1.64
5.78
1.64
0.01
1.281 1, 1273
Vegetable
consumption
1,307
731
5.96 1.48 6.03 1.41
0.07
576
5.85
1.49
5.90
1.48
0.05
0.078 1, 1305
a Difference in M between pre- and post-test. Negligible differences shown in variables in intervention and control groups between pre- and posttesting.

0.26

Fruit and vegetable
availability
Fruit availability
Vegetable
availability

SD
(pretest)

M
(post
-test)

SD
(post
-test)

M
diffa

n

M
(pretest)

SD
(pretest)

M
(posttest)

SD
(posttest)

M
diffa

F

df

p

0.78
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REVIEW OF LITERATURE
Children’s Nutrition
In a nutritious diet, food and beverages provide enough energy, water, and essential
nutrients required for growth, development, and maintenance of a strong immune system to fight
infection (More, 2013). In the human body, nutrients serve different functions (e.g., energy
production, tissue synthesis and repair) and work synergistically to maintain health and promote
growth and development (More, 2013). In adults, nutrient intake must be sufficient enough to
support maintenance of the body (i.e., basal metabolic rate, tissue repair) as well as the energy
requirements of physical activity (Koletzko, 2008). In contrast, children require a larger relative
nutrient intake because nutrients provide for their basal metabolic rate, physical activity, as well
as growth (Koletzko, 2008). In fact, the supply and utilization of nutrients during early childhood
holds the greatest biological relevance in comparison to any other period of life (Koletzko,
2008).
Nutrition in early childhood has been shown to have long-term effects on the
development of chronic diseases later in life (Darnton-Hill, Nishida, & James, 2004; World
Health Organization, 2003). Numerous studies of the Boyd Orr cohort (i.e., historical cohort
based on the 65-year longitudinal study of 4,999 children that participated in a survey of family
diet and health in pre-war Britain; Martin, Gunnell, Pemberton, Frankel, & Smith, 2005) have
investigated childhood nutrition and the development of chronic disease in adulthood, and found
that higher levels of energy intake in children increased the risk of development of cancer later in
life (Frankel, Gunnell, Peters, Maynard, & Smith, 1998), with associations found between
childhood overweight and all-cause, cardiovascular, and cancer mortality (Gunnell, Frankel,
Nanchahal, Peters, & Smith, 1998). Furthermore, results of the Harvard Growth Study suggested
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that being overweight in adolescence predicted a broad range of adverse health effects in
adulthood that were independent of adult weight (Must, Jacques, Dallal, Bajema, & Dietz, 1992).
Childhood nutritional stunting, which is a reflection of undernutrition in childhood (World
Health Organization, 2003), has also found to be associated with an increased risk of obesity and
chronic degenerative diseases in adulthood (Sawaya, Martins, Hoffman, & Roberts, 2003).
However, studies of the Boyd Orr cohort also suggested that fruit consumption had a long-term
protective effect for the risk of cancer in adulthood (Maynard, Gunnell, Emmett, Frankel, &
Smith, 2003) and vegetable consumption lowered the risk of stroke (Ness et al., 2005). For these
reasons, optimum feeding strategies that include an increased consumption of fruit and
vegetables may positively influence long-term health outcomes and life expectancy.
In addition to chronic disease prevention, nutrition in childhood has been shown to have
effects on cognitive abilities and development (Koletzko, 2008). Drawing on the results of
animal studies, Wachs (2000) suggested that nutrition can affect the brain’s macrostructure (e.g.,
development of larger brain areas such as the frontal lobes), microstructure (e.g., myelination of
neurons), and level and operation of neurotransmitters (e.g., serotonin levels or number of
receptors; Bryan et al., 2004). In particular, the metabolism of amino acids, iron, zinc, long-chain
polyunsaturated fatty acids, and other nutrients have been found to affect brain function on both
a short- and long-term basis (Koletzko et al., 1998). While the majority of childhood nutrition
studies have emphasized the importance of prenatal and infancy periods on brain development,
research with school-aged children has revealed that iron, folate, and iodine deficiencies may
negatively affect cognitive performance (Bryan et al., 2004). Specifically, iron has been
suggested to be important for executive functioning in the brain (Bryan et al., 2004), as proper
myelination of the frontal lobe neurons that occurs throughout childhood is dependent on
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adequate iron stores (Bryan et al., 2004; Youdim & Yehuda, 2000). In addition, B vitamins folate
and vitamin B12 have been suggested to be important for memory performance in children
(Bryan et al., 2004). Finally, since iodine is required for the production of certain thyroid
hormones, children deficient in iodine and suffering from hypothyroidism may experience
numerous cognitive deficits, including motor dysfunction, dementia, and disorders of abstract
thinking and visuomotor planning (Bryan et al., 2004; Hetzel, 1994). While certain key nutrients
have been identified as important for cognitive development, the intake of other nutrients such as
zinc, vitamin B12, and omega-3 polyunsaturated fatty acids (Bryan et al., 2004), among others,
also contribute to cognitive development and performance well-beyond infancy and into
childhood.
It is very important that children receive adequate nutrition during their growing years in
order to prevent chronic disease, support brain development, and allow for bodily growth. For
this reason, scientists have developed dietary reference intakes (DRIs) to provide evidence-based
macro- and micronutrient recommendations for individuals in every stage of life (Health Canada,
2010). However, DRI recommendations are not ideal for individual dietary planning because it is
difficult to understand the intakes of nutrients individuals should be consuming from different
food. Rather, DRI’s are crucial in the development of nutritional guidelines provided by national
governments (e.g., Canada’s Food Guide; Health Canada, 2010). Since nutritional guidelines
simplify the nutritional science underlying DRI nutrient recommendations, they may help
families to choose food that provide adequate nutrition for children at every life stage.
Canada’s Food Guide. For nearly 80 years, Canada’s Food Guide has set the standard
for nutrition guidelines for healthy eating for Canadians, influencing public policy as well as
dietary consumption patterns in individuals and families. Developed in 1942 during the second
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World War, Canada’s Official Food Rules, otherwise known as Canada’s first food guide was
published by the Canadian government in order to address concerns raised by food consumption
surveys from across the country (Health Canada, 2019a). Food consumption surveys indicated
that many families were suffering from what is now defined as food insecurity (Health Canada,
2019a), with problems such as poor access to food, insufficient money to buy food, and
malnutrition cited as major concerns for Canadian citizens (Health Canada, 2019a). Aimed at
reducing wartime poverty, Canada’s Official Food Rules aided Canadians in maximizing
nutrition within a context of food rationing (Health Canada, 2019a). The Official Food Rules
outlined six food groups (Milk; Fruit; Vegetables; Cereals and Breads; Meat, Fish, etc.;
and Eggs) and suggested daily amounts of consumption for each group, in the form of number of
servings (Health Canada, 2019a). The only exception to the serving rule was the Milk group,
which outlined a quantity of liquid per day in pints, with children requiring a greater
consumption of milk than adults (Health Canada, 2019a) due to calcium requirements for accrual
of bone mineral density in childhood (Flynn, 2003). The Official Food Rules also mentioned the
importance of vitamin D consumption, particularly for children, since vitamin D is crucial for
intestinal calcium absorption, calcium homeostasis, and skeletal health (Cashman, 2007). For
this reason, the Official Food Rules suggested that children consume fish oil as a source of
vitamin D (Health Canada, 2019a).
In the third edition of the food guide (1949), age-group-specific eating plans were
introduced and outlined the suggested a number of servings of each food group to accommodate
the nutritional needs of different life stages (Health Canada, 2019a). This was an important
development in the history of the food guide as children are not simply small adults (Koletzko,
2008) and require diets with nutrients that support their growth and development. In the fourth
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edition of the guide (1961), coloured bars were introduced to represent each food group (Health
Canada, 2019a), and this made the food guide more child-friendly as colours and images of food
served as reinforcements for the food that children should be eating. Food groups and portion
sizes were further developed in subsequent editions of the food guide, namely the 1992 Canada’s
Food Guide to Healthy Eating which emphasized the serving sizes of each food group via a
rainbow graphic (Health Canada, 2019a). The 1992 food guide also changed its one-size-fits-all
philosophy on food recommendations. While earlier editions of the guide only identified
minimum nutrition requirements, thus encouraging individuals with greater energy needs to selfselect more food, the 1992 edition of the food guide varied serving sizes in order to fulfill the
energy needs of individuals of different ages, activity levels, genders, and life stages (e.g.,
pregnancy, nursing; Health Canada, 2019a). Finally, the 2007 Eating Well with Canada’s Food
Guide took into account DRI nutrient standards that were age- and gender-specific (Health
Canada, 2019a), thus providing a detailed breakdown of the types of food and the number
servings that children should be eating throughout different periods of childhood.
In the most recent edition of Canada’s Food Guide (published January 2019), serving
sizes as well as food groups were completely removed from the publication. In replacement, a
visual plate graphic depicts the portions of certain food that should be consumed during each
meal and provides examples of the types of food Canadians should eat. According to the plate
graphic, fruit and vegetables should account for one half of the food consumed at each meal,
while protein and grains should each account for one quarter of food consumed (Health Canada,
2019b). The Food Guide also recommends choosing plant-based sources of protein, food with
healthy fats (i.e., unsaturated fats) as opposed to saturated fats, and limiting intake of processed
food (e.g., those that contain excess sugar, salt, or fat; Health Canada, 2019c). In addition, it is
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recommended that Canadians drink water more often, as sugar-sweetened beverages have been
shown to cause weight gain (Malik, Pan, Willett, & Hu, 2013) and dental caries (Armfield,
Spencer, Roberts-Thomson, & Plastow, 2013), especially in children. While the new Food Guide
does not explicitly outline children’s dietary recommendations, it does acknowledge that children
are vulnerable to lifestyle factors that impact food choice and consumption, such as parental
influence and the marketing of unhealthy food and beverages (Health Canada, 2019c).
Children’s Food Intake/Behaviours
There is limited data available regarding nutrient and food intakes in Canadian children
due to lack of consistency in food measures at the national level. However, the latest children’s
nutrition report from the 2015 Canadian Community Health Survey suggested that children’s
macronutrient intake is in line with the acceptable macronutrient distribution ranges (AMDRs)
for carbohydrates, fat, and protein set by the DRI’s (Statistics Canada, 2017a; Statistics Canada,
2017b; Statistics Canada, 2017c). According to the DRI’s (National Academies of Sciences,
Engineering, and Medicine, 2005), the recommended macronutrient intakes based on energy
requirements for children aged 4-13 years is 45-65% of energy from carbohydrates, 25-35% of
energy from fat, and 10-30% of energy from protein. Data from the 2015 Canadian Community
Health Survey indicated that Canadian children, on average, consumed 54.5% of energy from
carbohydrates (Statistics Canada, 2017a), 30.4% of energy from fat (Statistics Canada, 2017b),
and 15.1% of energy from protein (Statistics Canada, 2017c) and, therefore, met the
requirements for acceptable macronutrient distribution ranges. Data gathered from the previous
Canadian Community Health Survey in 2004 also indicated that Canadian children met
acceptable macronutrient distribution range requirements (Garriguet, 2006). However, despite
adequate macronutrient intakes, there is still mounting evidence that Canadian children may be
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making unhealthy food choices, and not following the recommendations outlined in Canada’s
Food Guide. In the 2004 Canadian Community Health Survey, results indicated that children did
not consume enough servings of Vegetables and Fruit (according to the 2007 Eating Well with
Canada’s Food Guide), and instead opted for fruit drinks (i.e., fruit beverages with less than
100% juice) which tended to be high in sugar and calories (Garriguet, 2006; Garriguet, 2008). In
addition, despite children’s fat intakes falling within the acceptable macronutrient distribution
ranges, the sources of fat were reported to be limited to a small number of highly processed food
that were high in saturated fats (Garriguet, 2006). Fast food consumption was also high among
Canadian children, with 27% of children reporting consuming fast food the day prior to the
survey (Garriguet, 2006).
Research in childhood nutrition has also reported that for children and adolescents the
frequency of calorie-dense, nutrient-poor food choices was higher than what was recommended
by Canada’s Food Guide. Hanning and colleagues (2007) explored the food consumption
patterns among Ontario students in grades 6-8 and found that the consumption of food from the
other food group (as per the 1992 Canada’s Food Guide to Healthy Eating) accounted for 25% of
total energy intakes, thus replacing nutrient-dense food from other food groups. Evers, Taylor,
Manske, and Midgett (2001) reported similar findings in grades 4-8 students in Ontario and
Prince Edward Island, where over one third of students self-reported consuming chocolate bars,
snack food (e.g., potato chips), and soft drinks every day. Veugelers, Fitzgerald, and Johnston
(2005) also found consistent results in Nova Scotia, where fifth grade children had high intakes
of dietary fat and sodium and low intakes of fruit and vegetables. In British Columbia, low fruit
and vegetable intake was also found to be prevalent among children and irrespective of
socioeconomic status, making it a population-wide concern, according to Attorp et al. (2014).
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This is especially concerning when you consider that according to Minaker and Hammond
(2016), only one in ten Canadian adolescent students met the recommended intakes for fruit and
vegetables (according to the 2007 Eating Well with Canada’s Food Guide).
Inadequate fruit and vegetable consumption in children’s diets may be attributed to
numerous factors, many of which have been discussed in the literature. For example, Blanchette
and Brug (2005) discussed that of all determinants, the availability and accessibility of fruit and
vegetables as well as taste preferences were most positively related to fruit and vegetable
consumption. For children, food choices are often governed by familiarity and taste, particularly
sweet taste (Drewnowski, Mennella, Johnson, & Bellisle, 2012). It has been suggested that
children live in a different flavour world than adults, with a more pronounced preference for food
high in salt, sugar, and fat and rejection for food that taste bitter (Mennella, 2014; Mennella &
Ventura, 2010). Basic biology does not predispose children to vegetable-rich diets, because
many vegetables often taste bitter (Mennella, 2014). This may explain why children had a
reported preference for fruit as snacks over vegetables (Domel et al., 1993; Sandeno, Wolf,
Drake, & Reicks, 2000), since many fruit often taste sweet while some vegetables (e.g.,
cruciferous vegetables such as broccoli and kale; Higdon, Delage, Williams, & Dashwood, 2007)
may taste bitter. It is also likely due to children’s innate flavour preferences that they are
suggested to be especially vulnerable to the current North American food environment which is
high in processed food with added salt and refined sugars (Mennella, 2014).
Despite innate flavour preferences for the taste of salt, sugar, and fat, and rejection for
bitter tasting vegetables, children’s taste perceptions have been shown to be modified by
experience. Birch and Marlin (1982) reported that repeated exposure to new food increased
children’s preference for those food, with an increased preference exhibited after only 5 to 10
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exposures, among a sample of two-year old children. In 5-7 year old children, Wardle, Herrera,
Cooke, and Gibson (2003) reported that repeated exposure to unfamiliar vegetables over a 2week period increased both children’s liking and consumption of those vegetables. Lakkakula et
al. (2011) found similar success in a study of elementary school children and reported that over
an 8-week period, children who disliked particular fruit and vegetables increased their liking of
those fruit and vegetables, even after 4- and 10-month follow-up assessments. Lastly, Woodruff
(2019) recently reported that children’s fruit and vegetable preferences increased each year (over
a span of three years) during participation in the Northern Fruit and Vegetable Program (i.e.,
students received 2 fruit/vegetables each week for 20 weeks per year), with greater increases in
preferences for fruit and vegetables offered by the program compared to those fruit and
vegetables not offered.
Media influences on dietary intake in children. While biology predisposes children to
prefer certain food over others, environmental influences also contribute to children’s food
preferences and behaviours. In particular, the role of media in influencing children’s dietary
knowledge, preferences, and behaviours has gained attention due to the prevalence of children’s
food advertising in both traditional and newer media forms (e.g., social media). In both
traditional media (e.g., television commercial advertisements) and social media (e.g., gaming
websites, social networking sites), children encounter an abundance of food advertising which is
often promoting calorie-dense snacks and sugar-sweetened beverages (Potvin Kent, 2011;
Wiecha et al., 2006). A financial majority of food marketing directed at children is in the form of
commercial advertisements during television programs (Wiecha et al., 2006), where Kelly et al.
(2010) demonstrated that Canadian children viewed 4-6 food and beverage advertisements per
hour. However, food and beverage marketing has been shown to have an increased presence on
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websites that children frequently visit (Potvin Kent & Pauzé, 2018). Potvin Kent and Pauzé
(2018) reported that on the top 10 adolescent-preferred websites in Canada, 14.4 million banner
and pop-up advertisements for food and beverages appeared between June 2015 and May 2016
alone.
Exposure to food and beverage advertising has been shown to affect children’s food
knowledge in certain areas of nutrition. For example, the greater exposure to television
advertisements, the lower the accuracy of judgment of whether advertised fruit products
contained real fruit (Ross, Campbell, Huston-Stein, & Wright, 1981). In addition, advertising
was reported to affect children’s food and beverage preferences, with studies suggesting that
food and beverage advertisement exposure increased the frequency of children’s purchase
requests for the advertised food (Chamberlain, Wang, & Robinson, 2006; Galst & White, 1976;
Taras, Sallis, Patterson, Nader, & Nelson, 1989), a phenomenon referred to in the literature as
pester power (McDermott, O’Sullivan, Stead, & Hastings, 2006). Pester power is the reason that
marketers target children, as children have been shown to have influence over family food
purchases (Poulton, 2008), even causing parents to buy less healthy food products (McDermott
et al., 2006). Furthermore, involvement in advergames (i.e., online games with embedded
commercial advertising) has been shown to positively affect brand attitudes in children aged 712 years (Van Reijmersdal, Rozendaal, & Buijzen, 2012). More importantly, food and beverage
advertising has been demonstrated to influence children’s food and beverage consumption,
particularly consumption of calorie-dense food and sugar-sweetened beverages. In a study of
children aged 4-12 years, Buijzen, Schuurman, and Bomhof (2008) demonstrated that children’s
exposure to food advertising was significantly associated with their consumption of advertised
brands and energy-dense food and beverage products. These findings support previous research
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by Gorn and Goldberg (1982), who found that children who viewed candy commercials were
significantly more likely to choose candy as snacks over fruit, while eliminating candy
commercials encouraged the selection of fruit over candy. Therefore, it appears evident that
media influences, namely the marketing of unhealthy food products, affects children’s dietary
intakes by lowering consumption of fruit and vegetables and increasing consumption of caloriedense snacks and sugar-sweetened beverages.
Home influences on dietary intake in children. Children choose to eat the food that
they are served most often and tend to prefer to eat food that are readily available in the family
home (Birch & Marlin, 1982; Patrick & Nicklas, 2005). However, research has shown that the
accessibility of food may be just as important as the availability of food in affecting children’s
food choices (Baranowski, Cullen, & Baranowski, 1999; Patrick & Nicklas, 2005). Baranowski
and colleagues (1999) found that fruit and vegetable intake was higher among school-aged
children when these foods were not only available, but provided in accessible locations (i.e.,
within reach of the child) and accessible sizes (i.e., apple wedges, carrot sticks; Patrick &
Nicklas, 2005). These findings have implications for children’s dietary choices at home, where
children may be more likely to eat food that are readily available to them and do not require
preparation (e.g., premade cookies, chips), and likely to refrain from food that are not as
accessible (e.g., vegetables that require washing or chopping into smaller pieces before
consumption; Patrick & Nicklas, 2005). Numerous studies have explored the availability and
accessibility of fruit and vegetables at home and found that both availability and accessibility
were positively associated with fruit and vegetable consumption in children (Hanson, NeumarkSztainer, Eisenberg, Story, & Wall, 2005; Hearn et al., 1998). Since children’s taste preferences
are governed largely by the food they eat most often (Birch & Marlin, 1982), availability and
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accessibility of fresh fruit and vegetables at home, as opposed to calorie-dense, high-fat snack
food, may have implications for the formation of healthy dietary behaviours in children.
Parents and caregivers not only influence the food available in the family home, they also
influence children’s food choices by family eating behaviours and eating behaviours they model
(Hanson et al., 2005; Woodruff & Hanning, 2008). Hanson et al. (2005) studied parent and
adolescent fruit and vegetable consumption and found that adolescents’ intakes of fruit,
vegetables, and dairy products mirrored their parents’ intakes, and that parents’ intakes did not
meet the recommended number of servings per day. In 9-11 year old children, Gibson, Wardle,
and Watts (1998) reported that children’s fruit, vegetable, and confectionary consumption was
predicted by various psychosocial factors relating to the mothers’ own diet and nutritional
beliefs, including beliefs about disease prevention, food intake, and preference for certain food.
An important time during which parents model food and eating behaviours is during the
family meal. There is a growing body of evidence that family meals contribute to more healthful
diets in children (Gillman et al., 2000; Veugelers et al., 2005; Woodruff & Hanning, 2008). For
example, Gillman et al. (2000) found that the higher the frequency of children’s family dinners,
the higher their intakes of fruit and vegetables and the lower their intakes of fried food, soda, and
saturated and trans fats. Neumark-Sztainer, Hannan, Story, Croll, and Perry (2003) replicated
these findings, and reported that family meal frequency was positively associated with intakes of
fruit, vegetables, grains, and calcium-rich food and negatively associated with soft drink
consumption. In Southern Ontario, Woodruff, Hanning, McGoldrick, and Brown (2010) found
that an increased frequency of family dinners was associated with higher scores of diet quality
(i.e., an overall measure of how closely a person’s food intake matches their recommendations)
and a lower incidence of meal skipping. Family meals are opportunities for parents and
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caregivers to model and teach positive food behaviours to children, as children learn about eating
both through their own consumption behaviours and through observing the behaviours of others
(Patrick & Nicklas, 2005).
Socio-economic status and immigrant status. While children’s dietary intakes have
shown to be positively correlated with availability and accessibility of fruit and vegetables in the
family home, as well as parental modelling of healthful eating behaviours, it is unfortunately not
the case that all children nor parents possess the capacity to consume nutrient-dense food or
closely follow Canada’s Food Guide recommendations. In reality, those of lower socioeconomic
status (SES) often have the most difficulty in making healthful dietary choices, largely due to the
lack of financial resources required to purchase fresh and nutrient-dense food (Fuller et al.,
2017). SES is a key determinant of overall health (Ahmadi, Black, Valazquez, Chapman, &
Veenstra, 2015), but more importantly, SES has also been consistently found in the literature to
be positively associated with scores of diet quality in school-aged children (Ahmadi et al., 2015;
Hanson & Chen, 2007; Tarasuk, Fitzpatrick, & Ward, 2010) and adults (Tarasuk et al., 2010). In
Vancouver, Ahmadi et al. (2015) reported significant associations between SES and school-day
vegetable intake in students in grades 5-8, with parental norms mediating the relationship
between parental education and vegetable intake. Furthermore, in Toronto, Fuller et al. (2017)
reported associations between parental reports of difficulty buying food and healthy eating habits
in children, citing low fruit and vegetable consumption and increased fast food consumption in
children whose parents reported difficulty buying food. Finally, Sylvestre, O’Loughlin, GrayDonald, Hanley, and Paradis (2007) reported that in low-income neighbourhoods in Montreal,
each unit increase in mothers’ consumption of fruit and vegetables was associated with a 10-20%
increase in fruit and vegetable consumption in children. This research by Sylvestre et al. (2007)
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suggests that the degree to which parents are able to model positive dietary behaviours and
encourage consumption of fruit and vegetables may contribute to children’s ability and
motivation to consume nutrient-rich diets.
In addition to SES, immigrant status has also been cited as a determinant of Canadian
children’s dietary intakes. Although recent immigrants to Canada are often healthier and have
fewer chronic diseases compared to the native-born population (i.e., the Healthy Immigrant
Effect), they tend to experience a decline in health status which is largely attributed to lifestyle
changes including dietary habits (Sanou et al., 2014). Immigrants often attempt to maintain their
traditional diet, which is believed to be healthier (Sanou et al., 2014). However, for many
immigrants at least some degree of dietary transition is largely inevitable, according to Pillarella
(2007). The SES of immigrants has been cited as a key determinant of dietary transition (Sanou
et al., 2014), with previous research suggesting an association between low SES and a transition
to a Western diet in Haitian immigrants in Montréal (Désilets, Rivard, Shatenstein, & Delisle,
2007; Sanou et al., 2014). In a study of health disparities in refugee and immigrant children in
Canada, qualitative data revealed that parents struggled with living on a low income, and that
factors including previous food deprivation failed to support the formation of healthy eating
behaviours (Lane, Farag, White, Nisbet, & Vatanparast, 2018). Consequently, lack of knowledge
surrounding North American food and healthy eating influenced dietary transition and led to
weight gain in refugee and immigrant children (Lane et al., 2018).
It has been suggested that while media influences (e.g., food and beverage advertising),
home influences (e.g., fruit and vegetable availability, parental modelling, family meals), and
sociodemographic influences (e.g., SES, immigrant status) predict fruit and vegetable
consumption in children, habit was reported as the strongest predictor of children’s fruit and
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vegetable consumption in a study of 4-12 year old children by Reinaerts, de Nooijer, Candel, and
de Vries (2007). This suggests that while home influences such as parental modelling and food
availability may play a substantial role in the food children choose to eat at home, influences
outside the home (e.g., at school) may also contribute to the formation of habits that affect
children’s dietary choices.
School Nutrition
Children spend a large portion of their waking hours at school and it is, therefore, critical
to consider the impact of school influences on children’s food consumption when evaluating the
formation of dietary habits in childhood. Research has suggested that children consumed one
third of their daily energy intake from food at school (Tugault-Lafleur, Black, & Barr, 2017;
Woodruff, Hanning, & McGoldrick, 2010) and, therefore, nutrition in the school environment is
believed to have an enormous impact on the diet quality of children. Research supports the
importance of the school food environment in facilitating children’s healthy lunch choices
(Woodruff, Hanning, & McGoldrick, 2010) and dietary behaviours (Kubik, Lytle, Hannan,
Perry, & Story, 2003; Minaker et al., 2011; Rovner, Nansel, Wang, & Iannotti, 2011).
Nutrition education in schools. For children in Canada, food literacy is embedded
within the school curriculum and is based on Canada’s Food Guide. Beginning with the 2007
Eating Well with Canada’s Food Guide, multiple additional resources for educators were
released to integrate Canada’s Food Guide into the school curriculum (Health Canada, 2019a),
with specific food knowledge skills being introduced at different grade levels. Based on the 2019
Canada’s Food Guide, the Ontario Health and Physical Education elementary curriculum states
its intent to equip students with the knowledge and skills required to make the healthiest eating
choices they can (Ontario Ministry of Education, 2019). Furthermore, the curriculum challenges
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students to reflect upon their eating choices and patterns and set goals for healthy eating within a
context of factors that they can control, as it is acknowledged that students have varying amounts
of control over the food available in the family home or food brought to school (Ontario Ministry
of Education, 2019). For this reason, the curriculum emphasizes teacher sensitivity to issues such
as poverty, food insecurity, social and cultural practices, food allergies or sensitivities, and
unhealthy relationships with food (Ontario Ministry of Education, 2019). Within a context of
these potential factors, students are encouraged to develop a sense of personal responsibility for
taking care of themselves and making healthy food decisions and, therefore, the curriculum
emphasizes student involvement in making food choices and preparing meals and snacks
(Ontario Ministry of Education, 2019). The curriculum aims to bridge the gap between
classroom learning and real-life experiences by providing hands-on learning opportunities that
students may bring home and share with their families (Ontario Ministry of Education, 2019).
The Ontario Ministry of Education has laid out nutrition-related learning expectations for
every grade level, with more general curriculum objectives outlined for primary, intermediate,
and senior elementary grades. For example, in grades 1-3, students learn to understand and apply
basic concepts related to healthy food choices (Ontario Ministry of Education, 2019). Lessons at
grades 1-3 include explanations of how food provides the energy and nutrients required for
healthy growth, how Canada’s Food Guide may be utilized to develop healthy eating habits,
foods of different cultures, and the significance of the origins of food (Ontario Ministry of
Education, 2019). While students in grades 1-3 also learn about how numerous factors influence
the capacity to make healthy food choices, decision-making behaviour in the context of healthy
eating is further discussed in grades 4-6, when children learn about setting healthy eating goals
(Ontario Ministry of Education, 2019). Lessons at grades 4-6 also include nutrition labelling,

59
detection of hunger cues, and discussions on how food marketing, media, and other factors may
affect food choices (Ontario Ministry of Education, 2019). In grades 7-8, children add to their
knowledge of healthy eating by exploring the relationship between nutrition and disease, discuss
approaches to manage their own food intake, further acknowledge the different factors that can
influence food choices, and learn how to promote healthy eating to others (Ontario Ministry of
Education, 2019). Lessons at grades 7-8 include building an understanding of both personal (e.g.,
likes and dislikes) and external (e.g., food availability in the home) factors which influence
individuals’ food choices and eating habits, in addition to identifying strategies for promoting
healthy eating within the school, home, and community (Ontario Ministry of Education, 2019).
While previous Canada Food Guides have been cited as difficult to comprehend for
school-age children (Gust, Gutsche, & Lohnes, 1995), the intent of the 2019 Canada’s Food
Guide has been mentioned to help children become thoughtful eaters, giving them awareness of
both what and how they eat (Rosenbloom, 2019). As such, the nutrition education delivered
through the updated Ontario Health and Physical Education curriculum may aid in the continual
development of healthy eating perceptions and behaviours into young adulthood. Furthermore,
beyond government publications, other health promotion efforts (e.g., gardens, cooking classes,
etc.) have been implemented across the country in an attempt to increase food literacy among
school-aged children.
School lunch breaks. One important aspect of the school food environment is the time
allocated for students to eat during lunch breaks. In Canada, students’ eating and recess breaks
either follow the traditional elementary school schedule (i.e., two 15-minute recess breaks and
one lunch hour) or the balanced school day schedule (i.e., two 45-minute eating/recess breaks;
Dworatzek, Macaskill, Wu, & Salvadori, 2013). Children still receive the same 90 minutes of
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break time on both schedules, however, the balanced school day schedule provides students with
two 20-minute opportunities to eat during each 45-minute break while the traditional elementary
school schedule only provides students with one 20-minute break to eat before students go
outside for recess (Dworatzek et al., 2013). The impacts of the balanced school day schedule on
the school food environment has been argued in the literature, however, it is not known whether
one school schedule proves to be more beneficial than the other (Wu, Macaskill, Salvadori, &
Dworatzek, 2015). Regardless, the 20-minute allocation of time for children to eat their lunch is
not suggested to be sufficient (Wilson, 2019), primarily because children are not assumed to be
eating for the entire duration of the lunch period. Often, a child’s lunch period is divided between
time spent in food consumption (i.e., eating) and non-consumption activities (e.g., talking with
friends, organizing the eating area, playing with food; Bergman, Buergel, Joseph, & Sanchez,
2000). For this reason, children may prioritize using their lunch period to socialize with friends
and eat their lunches quickly as a result.
In British Columbia, one elementary school mother made news headlines for starting a
petition asking the provincial government to mandate longer lunch breaks for schools in the
province (Wilson, 2019). The mother noted that numerous parents had reported that their
children came home from school hungry with only partially-eaten lunches because they were not
provided enough time to eat during their lunch break at school (Wilson, 2019). Research on food
consumption during lunch time supports concerns of parents, finding that children who had <20
minutes to eat lunch ate less food and were significantly less likely to eat fruit compared to
children who had 25 minutes to eat lunch (Cohen et al., 2016). Studies have also found
associations between the length of school lunch periods and children’s dietary intakes, citing that
longer lunch periods allowed for greater food and nutrient consumptions (Bergman, Buergel,
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Englund, & Femrite, 2004) and greater consumption of fruit and vegetables (Gosliner, 2014). For
children, having enough time to eat enough food during the lunch period is critical for nutritional
adequacy and is an important contributor for children’s energy levels, mood, and cognitive
performance throughout the day.
Children’s school lunches. In schools, students have a variety of eating options for
lunch. Students may bring their own lunch from home, purchase food and beverage items from a
school snack bar or vending machine, or leave the school grounds for lunch (if permitted;
Woodruff, Hanning, & McGoldrick, 2010). Students may also trade food with classmates
(Woodruff, Hanning, McGoldrick, & Brown, 2010). In Southern Ontario, Woodruff, Hanning,
and McGoldrick (2010) reported that the majority of children’s school lunches were prepared by
students, with ingredients originally purchased from a grocery store, and eaten at school. On the
other hand, children consumed more calories when lunch items were exchanged with classmates
or when lunch was eaten outside of school grounds (i.e., at a restaurant or fast food outlet),
excluding instances where children left school to eat lunch at home (Woodruff, Hanning, &
McGoldrick, 2010). However, regardless of the frequency of packed school lunches, research
investigating the content of children’s packed lunches suggests that they were largely made up of
sandwiches (Hubbard, Must, Eliasziw, Folta, & Goldberg, 2014) with ingredients high in fat
(Conway et al., 2002), snack food (Conway et al., 2002; Hubbard et al., 2014; Neilson et al.,
2016), and sugar-sweetened beverages (Hubbard et al., 2014; Neilson et al., 2016). In addition,
school lunches contained adequate amounts of fruit but greatly lacked in servings of vegetables
(Conway et al., 2002; Hubbard et al., 2014; Neilson et al., 2016).
Food and beverages available for purchase. In Canada, most children bring prepared
lunches from home to consume during the school lunch period, since there is currently no
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publicly funded national school food program that provides lunch to students (Neilson et al.,
2016). However, many schools offer food and beverages for purchase at snack bars, in vending
machines, and during school events. Often, food available for purchase at school are caloriedense (Pasch et al., 2011) and provided by external sources, including fast-food outlets (Neilson
et al., 2016). In British Columbia, Rideout, Levy-Milne, Martin, and Ostry (2007) found that the
majority of elementary, middle, and secondary schools in their sample had a permanent food
sales outlet, with snack bars in elementary schools serving the same food and beverages
commonly found in vending machines in secondary schools. Due to the low prevalence of
healthy food and beverages stocked in school vending machines (Pasch et al., 2011; Rovner et
al., 2011), and the association between the availability of food and beverages in vending
machines and students’ dietary intakes (Minaker et al., 2011; Park, Sappenfield, Huang, Sherry,
& Bensyl, 2010; Rovner et al., 2011), the presence of snack bars in elementary schools may
serve as a barrier to children’s healthy eating in the school setting. Rideout et al. (2007) also
reported that food-based fundraisers were common in elementary schools, with the most popular
food items sold at school fundraisers being chocolate, candy, and high-fat snacks (Kubik, Lytle,
Farbakhsh, Moe, & Samuelson, 2009; O’Toole, Anderson, Miller, & Guthrie, 2007), which also
contributes to a potentially unhealthy school food environment.
The availability of purchasable food and beverages appears to be a concern to children’s
dietary intakes. Kubik et al. (2003) have found evidence that the availability of purchasable food
and beverages in schools was negatively associated with fruit and vegetable consumption in
elementary school children, in addition to being positively associated with saturated fat intake.
However, it has also been suggested that overall prevalence of school food practices present in
schools also contributes to children’s dietary intake. Evidence has suggested that the greater
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number of food practices present in schools (e.g., the use of food for school fundraising or as
rewards/incentives for students), the greater the body mass index of students due to support for
frequent snacking and the consumption of calorie-dense, nutrient-poor food and beverages
(Kubik, Lytle, & Story, 2005). For this reason, school food policies (Minaker et al., 2011;
Rideout et al., 2007) have been suggested as plausible solutions to address aspects of the school
food environment that do not support children’s healthy eating.
School Nutrition Policy
In Canada, the term comprehensive school health is widely used to refer to a framework
for supporting children’s educational outcomes within the context of health and well-being (Joint
Consortium for School Health, 2016). Using a holistic approach, comprehensive school health
acknowledges the importance of health education for students, but also emphasizes the
importance of policy, partnerships, and the social and physical environments that affect
children’s health (Joint Consortium for School Health, 2016). Comprehensive school health
enhances the linkage between health and educational outcomes, encouraging healthy behaviours
that persist into adulthood (Joint Consortium for School Health, 2016). Synonymous with the
terms Health Promoting Schools (commonly used in Europe and Australia) and Coordinated
School Health (used in the United States; Veugelers & Schwartz, 2010), comprehensive school
health shares its basis with other national frameworks which are founded on the World Health
Organization’s Ottawa Charter for Health Promotion (Joint Consortium for School Health,
2016). Comprehensive school health includes school nutrition policy, offering strategies for
healthy eating in schools that reduce the risk of chronic disease, contribute to healthy weights,
and support academic success (McKenna, 2010). School nutrition policies are essential to the
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enhancement of school health because they provide schools with the framework required to plan,
implement and evaluate nutrition-based programs (McKenna, 2010).
The Canadian government is committed to the fostering of healthy learning environments
for its students and uses the comprehensive school health framework to implement policies,
programs, and initiatives targeted at improving students’ health and well-being. Major areas
involved in the nutrition component of the comprehensive school health framework include
school nutrition policies, school food programs, and nutrition education.
Ontario School Food and Beverage Policy (2010). The standards that determine the
types of food available in schools (i.e., nutrition standards) are central to nutrition policies
(McKenna, 2010). In 2011, following the implementation of school nutrition policies in several
Canadian provinces and territories, the Ontario government mandated the School Food and
Beverage Policy in order to set nutrition standards for food and beverages sold in publicly
funded elementary and secondary schools in Ontario (Ontario Ministry of Education, 2010).
Derived from the nutrition standards outlined in the 2007 Eating Well with Canada’s Food
Guide, nutrition criteria for food and beverages govern the availability of certain food and
beverages sold within schools (Ontario Ministry of Education, 2010). According to the policy,
the healthiest food and beverage options (i.e., those with higher levels of essential nutrients and
lower amounts of fat, sugar, and/or sodium) must make up at least 80% of all food choices
available for sale (Ontario Ministry of Education, 2010). In contrast, food and beverage options
with slightly higher amounts of fat, sugar, and/or sodium must make up no more than 20% of
food choices available for sale (Ontario Ministry of Education, 2010). Finally, those food and
beverage options that contain either few or no essential nutrients, as well as high amounts of fat,
sugar, and/or sodium (e.g., candy, fried food, soft drinks) are not permitted for sale in schools
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(Ontario Ministry of Education, 2010). While schools are responsible for the implementation and
monitoring of the nutrition policy, school principals may designate up to ten exemption days
during the school year during which food and beverages sold are exempt from nutrition standards
(Ontario Ministry of Education, 2010).
Early studies of the Ontario School Food and Beverage Policy revealed difficulties in
implementation which were thought to be due to mandating the policy without a corresponding
comprehensive implementation strategy (Orava, Manske, & Hanning, 2017). For this reason,
Orava and colleagues (2017) evaluated the Ontario School Food and Beverage Policy to
understand its support for healthy eating in schools during its implementation. Using the
comprehensive school health framework, Orava and colleagues (2017) reported that while the
physical environment was supportive of healthy eating in Ontario schools (e.g., clean spaces to
eat, healthy eating posters), in the social environment healthy eating was not often highly valued
and was in need of supplemental activities to promote healthy eating both at school and at home.
Moreover, Vine and Elliott (2014a) reported that while regionally schools prioritized availability
of nutritious food following the food and beverage policy implementation, a major barrier to
accessibility was the cost of healthy food. The high cost of healthy food choices has often been
cited as a barrier to healthy eating at school in studies investigating implementation of the food
and beverage policy in secondary schools (Vine & Elliott, 2014b; Vine, Elliott, & Raine, 2014),
where the availability of purchasable food is higher and more prevalent. In addition, nutrition
education was prioritized more at the federal and provincial levels than at the regional level,
meaning that while nutrition education was embedded into the provincial curriculum, the
absence of noncurricular initiatives in local schools and school boards did not provide practical
learning opportunities for students (Vine & Elliott, 2014a).
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School nutrition policies have also experienced issues with implementation and
compliance in other Canadian provinces. For example, in Newfoundland and Labrador, Mullaley
(2019) reported that food and beverages offered in schools did not meet the requirements of the
2009 School Food Guidelines. In particular, items from the Serve Most category (i.e., healthiest
food and beverages) were not adequately represented in lunch offerings and vending machines,
while food and beverage items not permitted for sale under the School Food Guidelines were
more readily available for purchase (Mullaley, 2019). Moreover, purchasing data revealed that
only 8% of food and beverage items were sold from the Serve Most category and 36% of items
sold were those that were not permitted for sale under the guidelines (Mullaley, 2019). Noncompliance with School Food Guidelines was believed to be due to numerous factors, including
a lack of understanding by schools of their roles and responsibilities to ensure compliance with
policies and lack of monitoring of compliance in schools by the school district (Mullaley, 2019).
Similarly, in Nova Scotia, McIsaac, Kontak, and Kirk (2018) reported that in the 2014-2015
school year, few schools were adhering to the policy standard related to the sale of unhealthy
foods that was implemented in 2006. McIsaac, Penney, Mâsse, and Kirk (2019) reported that
lack of adherence was likely due to lack of available resources, such as funding and school
facilities, as schools with well-equipped facilities were more likely to adhere to the school
nutrition policy.
School Food Programs
Previous studies have revealed that while school food policies seek to regulate the types
of food and beverages available for purchase in schools, they do not always ensure that children
have access to the food that provide adequate nutrition. A large reason for the dissonance
between policy and action when it comes to school food policies is largely due to the lack of
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accompanying funding strategies. For this reason, school food programs often exist to provide
nutritious food to students during the school year. According to the World Health Organization,
school food programs are interventions aimed at increasing food availability while promoting
healthy eating (Aldinger & Jones, 1998). Although several countries have supported national
school food programs for years (Harper, Wood & Mitchell, 2008), Canada is the only G7 country
without a national school nutrition policy and/or program. However, the Canadian government
has just recently announced its intention to work towards a national school nutrition program
with its provinces and territories as a part of a new national food policy (Government of Canada,
2019). Currently, provinces and territories are responsible for the implementation of their own
school food programs, and many school food programs are already well-developed and provide
breakfast, snacks, and/or lunch to students (Godin, Kirkpatrick, Hanning, Stapleton, &
Leatherdale, 2017). However, the type of program and quality of food varies greatly across the
country (Godin et al., 2017) and even within each province.
In provinces across Canada, school food programs have been shown to be effective in
supporting children’s healthy eating habits (Fung et al., 2012; He et al., 2012; Storey, Spitters,
Cunningham, Schwartz, & Veugelers, 2011). A recent systematic review of literature
investigated the impact of school food programs in Canada and reported that school food
programs positively influenced children’s nutritional knowledge, dietary behaviours, and food
intakes (Colley, Myer, Seabrook, & Gilliland, 2018). Specifically, school food programs were
cited to have increased children’s preference for high-nutrient foods, encouraged positive
attitudes and willingness to try new foods, contributed to enhanced likeability and shifts in
dietary self-efficacy, and improved eating habits (Colley et al., 2018). In Alberta, Fung et al.
(2012) evaluated the effectiveness of a comprehensive school health program adopted in schools
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(i.e., Alberta Project Promoting active Living and healthy Eating (APPLE) Schools) which
included a school food program and found that over a 2-year period, fifth-grade children
attending APPLE Schools increased their consumption of fruit and vegetables and consumed
fewer calories, while children in other schools in the province decreased their consumption of
fruit and vegetables. Furthermore, teachers in APPLE Schools reported that after implementation
of the program, students exhibited an increased excitement to try new food and eat healthy and
showed pride in eating healthier food (Storey et al., 2011). In British Columbia, Action Schools!
BC also utilized a comprehensive school health framework in order to develop a whole-school
intervention aimed at promoting healthy eating behaviours in elementary school children, which
included fruit and vegetable tastings as well as two weekly classroom activities (Day, Strange,
McKay, & Naylor, 2008). Day et al. (2008) reported that for children in grades four and five,
implementation of the intervention program increased children’s number of fruit and vegetable
servings/day, variety of fruit and vegetables consumed, and willingness to try new fruit and
vegetables.
In Ontario, implementation of the Northern Fruit and Vegetable Program increased both
children’s consumption of fruit and vegetables at school (He et al., 2009; He et al., 2012) and
children’s preferences for certain fruit and vegetables (He et al., 2009; He et al., 2012; Woodruff,
2019). Furthermore, He et al. (2012) explored children’s perceptions of the fruit and vegetable
program and found that children enjoyed the program and appreciated the opportunity to try new
fruit and vegetables. In addition, children self-reported changes in their eating habits, particularly
in consuming more fruit and vegetables at school and at home and discussed that they influenced
their parents to purchase fruit and vegetables (He et al., 2012). Finally, children reported feeling
healthier and having more energy during their participation in the program (He et al., 2012). The
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only suggestion offered by children for the fruit and vegetable program was to increase its
frequency of offering fresh fruit and vegetables, indicating that the program was well-received
and impactful on children’s food choices (He et al., 2012).
Ontario Student Nutrition Program (OSNP). Student Nutrition Ontario administers
provincial grants to school food programs across the province in order to support the
development and implementation of healthy breakfasts, lunches, and/or snacks for students
(Ontario Student Nutrition Program, n.d.-a). In Southwestern Ontario, the Ontario Student
Nutrition Program operates as a part of Student Nutrition Ontario and provides both funding and
program support for schools involved in the program (Ontario Student Nutrition Program, n.d.a). The Ontario Student Nutrition Program is committed to ensuring that all children attending
school are well-nourished and ready to learn, citing that various factors other than household
food insecurity may impact children’s ability to eat a nutritious breakfast before school (e.g.,
lack of appetite in the morning, long commute to school, early morning extracurricular activities,
etc.; Ontario Student Nutrition Program, n.d.-a). The Ontario Student Nutrition Program
facilitates a fruit and vegetable delivery program in elementary schools, whereby children
receive servings of fresh fruit and vegetables once per day for 8 consecutive weeks (Ontario
Student Nutrition Program, n.d.-b). Additionally, the Ontario Student Nutrition Program strives
to deliver local fruit and vegetable produce to schools, thus ensuring that at least 20% of the
produce is delivered from a local Ontario farm (Ontario Student Nutrition Program, n.d.-b). The
Ontario Student Nutrition Program delivers fruit and vegetables to over 150 schools across
Southwestern Ontario, making it the largest fruit and vegetable delivery program currently
operating in Canada (Ontario Student Nutrition Program, n.d.-b).
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Schools participating in the Ontario Student Nutrition Program’s fruit and vegetable
delivery program receive pre-planned menus of the produce that they will be receiving each
week, in order for staff to plan complementary snacks as part of the school’s own breakfast or
lunch program (Ontario Student Nutrition Program, n.d.-b). In addition, pre-planned menus also
allow teachers to potentially prepare lesson plans to teach students food literacy based on the
fresh fruit and vegetables they are scheduled to receive each week. To assist with food literacy,
Woodruff, Beckford, and Segave (submitted) developed a grade five curriculum to incorporate
food literacy into each subject area. To assess the effectiveness of the Ontario Student Nutrition
Program’s school food program and accompanying lesson plans, Woodruff et al. (submitted)
conducted surveys of both students and teachers to evaluate differences in fruit and vegetable
intake, preferences, and knowledge between schools receiving the curriculum supports and
schools only receiving the fresh produce (i.e., control schools). Students at intervention schools
self-reported greater fruit and vegetable intakes, and also exhibited a greater knowledge of the
number of fruit and vegetable servings recommended by the (then) 2007 Eating Well with
Canada’s Food Guide (Woodruff et al., submitted). However, there was no significant effect of
the Ontario Student Nutrition Program’s intervention on knowledge of food groups, or fruit and
vegetable preferences or attitudes (Woodruff et al., submitted). A possible reason for the lack of
significant improvements in knowledge of food groups or fruit and vegetable preferences and
attitudes in intervention schools is that it was the choice of teachers as to whether to incorporate
the provided food literacy curriculum into daily lesson plans and thus, teachers may not have
utilized the provided educational supports. To continue expanding and trying new delivery
options, the Ontario Student Nutrition Program partnered with researchers from the University of
Windsor, Western University, and Brescia University College to assess a centrally-procured
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school food program in 30 schools in the Thames Valley region of Southwestern Ontario over
two school years (2016-2017 and 2017-2018), whereby every student in each of the schools
received one serving of a fresh fruit or vegetable every day for 10 weeks. The goal of the
program was to improve the nutritional quality of food being offered through the Ontario Student
Nutrition Program’s existing school snack programs, as well as establish local food procurement
strategies in order to source a greater proportion of program food from local farmers.
Take-Home Effects of School-Based Interventions
The family home as well as school environment have been established as significant
settings which impact children’s dietary behaviours, both through availability of food for
consumption as well as education surrounding food and food practices. While factors within the
family home (e.g., availability of fruit and vegetables) influence children’s dietary intake at
school (e.g., fruit and vegetables packed in school lunch), the impact of school influences on the
food environment at home is less understood. Previous literature has suggested that food-related
interventions in a school setting may have the potential to impact nutrition in the family home
through take-home effects, in which the child receiving an intervention at school acts as an agent
of change within the family household (Ensaff, Canayon, Crawford, & Barker, 2015). Children
have previously been cited to have influence over family food purchases (Poulton, 2008) and
request food that they are exposed to (i.e., pester power; McDermott et al., 2006). However,
children may also exert influence over household food consumption both directly (e.g.,
suggesting a family meal) and indirectly (e.g., parent cooking food that is preferred by the child;
Pettersson, Olsson, & Fjellström, 2004). In this way, children influence not only their own food
consumption, but the food that other members of their family consume as well. Children may
also introduce their siblings or adult family members to food products or dishes that they may
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not have ever considered trying or have never had the opportunity to try (Pettersson et al., 2004).
Due to children’s significant influence over the home food environment, interventions aimed at
promoting increased nutrient/food consumption (e.g., fruit and vegetable consumption) or dietary
behaviours in children may produce favourable effects for the whole family.
Some studies have sought to modify the home food environment directly through parental
involvement in a school-based nutrition intervention. For example, Gimme 5, a school-based
fruit and vegetable intervention for fourth- and fifth-grade students, included both classroom
learning and parental engagement in order to increase children’s fruit and vegetable consumption
at home (Baranowski et al., 2000). The Gimme 5 intervention encouraged children to implement
change in the family home by teaching them how to ask their parents for more fruit and
vegetables and, thus, also aimed to increase both home availability and accessibility of fruit and
vegetables (Baranowski et al., 2000). In the Gimme 5 study, small changes were observed in fruit
and vegetable consumption in children, whereby the intervention mitigated an age-related
decline in fruit and vegetable consumption (Baranowski et al., 2000). The intervention also
increased children’s asking behaviours for fruit and vegetables at home, and social norms
relating to fruit and vegetable attitudes at home (Baranowski et al., 2000). Finally, parents
reported significant differences in fruit and vegetable availability and accessibility in the family
home following the intervention (Baranowski et al., 2000). Kinect-Ed, a motivational nutrition
presentation delivered in schools in Southwestern Ontario, aimed to produce changes in the
home food environment by encouraging children in grades 6-8 to help with meal preparation and
improve family dinner frequency (Santarossa, Ciccone, & Woodruff, 2015). Results of the
Kinect-Ed intervention indicated that family meal frequency increased in the family home, as did
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children’s food preparation techniques, food preparation frequency, and self-efficacy for cooking
(Santarossa et al., 2015).
Take-home effects have also been observed in studies of school-based interventions that
did not directly seek to modify the home environment. In a qualitative study of elementary
school students, Ensaff et al. (2015) reported that a school-based cooking intervention produced
take-home effects that reached beyond the school environment. Specifically, parents in the study
described that children exhibited greater enthusiasm for cooking at home and requests for food
items that were not previously purchased during family grocery shopping (Ensaff et al., 2015).
For this reason, authors reasoned that children acted as agents of change by translating
knowledge gained through the school intervention to influence cooking and food choice at home
(Ensaff et al., 2015). Similarly, Lukas and Cunningham-Sabo (2011) qualitatively investigated
the effects of the Cooking with Kids program (i.e., school food education program that included
cooking lessons and fruit and vegetable tastings) in grade 4 children. Teachers in the study
reported that children described that they taught other family members concepts that they had
learned during the program and that parents were inspired to make recipes from the intervention
at home (Lukas & Cunningham-Sabo, 2011). Furthermore, parents discussed their children’s
increased willingness to try new food and requests for food items from the grocery store (Lukas
& Cunningham-Sabo, 2011), similar to findings from Ensaff et al. (2015). In evaluating the
effectiveness of a school-based intervention to increase whole-grain consumption in children,
Burgess-Champoux, Chan, Rosen, Marquart, and Reicks (2008) reported that there was a
significant increase in whole-grain consumption by children in the intervention school compared
to the control school, as well as a significant increase in parental modelling of whole-grain
consumption at home. In addition, both children and parents in the intervention school decreased
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their consumption of refined grains (Burgess-Champoux et al., 2008). Finally, implementation of
a garden-based fruit and vegetable intervention in elementary school children produced changes
in children’s home food environment, according to Heim, Bauer, Stand, and Ireland (2011).
Parental surveys indicated that children increased their frequency of requests for fruit and
vegetables which consequently, increased fruit and vegetable availability, parental fruit and
vegetable consumption, and parental encouragement of fruit and vegetable consumption in the
family home (Heim et al., 2011). Furthermore, children shared their positive gardening
experiences at home which contributed to the formation of a home food environment that was
supportive of fruit and vegetable consumption (Heim et al., 2011).
Theoretical Framework
The literature review identified the home setting as the first opportunity to influence
children’s food consumption, with variables such as fruit and vegetable availability and
accessibility, as well as parental dietary habits contributing to the formation of children’s early
relationships with food. However, media influences were also cited as determinants of healthy
eating in children and discussed as a barrier to healthy eating due to the promotion of caloriedense snacks and sugar-sweetened beverages. Furthermore, the school setting was introduced as
one where there is significant opportunity to influence children’s dietary habits and
consequently, children’s growth, development, and lifelong health. The school has been
described as a valuable setting for health promotion due to the significant amount of time
children spend in school as well as the important social relationships formed during school hours
(e.g., student-teacher, student-peer; Parcel, Kelder, & Basen-Engquist, 2000). The physical and
social environments of schools have been suggested to play an important role in shaping
children’s dietary habits through the availability of food items for purchase, time allocated for
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lunch consumption, and physical characteristics such as eating spaces and food-related signage,
among various other factors. Teachers and other staff employed within the school setting also
play an influential role in food choice through nutrition education and possibly the provision of
food within the school or during school-related activities. Furthermore, practices and policies
(e.g., Ontario School Food and Beverage Policy), often determined by legislation, and
government programs (e.g., Ontario Student Nutrition program) are also influential.
Socio-ecological health promotion framework. Due to the numerous interrelated
influences on children’s dietary habits and food choice, a multi-faceted approach is required to
address the outcome of an intervention among multiple levels. For this reason, the socioecological health promotion framework, proposed by McLeroy, Bibeau, Steckler, and Glanz
(1988) and adapted from Bronfenbrenner (1977, 1979), is appropriate for an intervention that
acknowledges that the formation of dietary habits is based on multiple determinants. In the
socio-ecological health promotion model, patterned behaviour is the outcome of interest and the
result of five levels of determinants (McLeroy et al., 1988). First, intrapersonal factors including
(but not limited to) the developmental history of the individual, and knowledge, attitudes, and
behaviours influence the effectiveness of a health promotion intervention (McLeroy et al., 1988).
For example, a child with pre-existing fruit and vegetable knowledge and/or high baseline fruit
and vegetable intakes may respond differently to a fruit and vegetable intervention than a child
with limited fruit and vegetable knowledge and/or low baseline fruit and vegetable intakes.
Secondly, interpersonal processes and primary groups including formal and informal social
network/social support systems (e.g., family, friendship, and peer networks) are important
influences on health-related behaviours (McLeroy et al., 1988). As an example,
parents/caregivers often directly influence the food that their children eat through preparation of
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family meals or packing children’s school lunches. Parents/caregivers also indirectly influence
the food that their children eat through modelling of food behaviours. Thirdly, institutional
factors including school and work settings are proposed to have a substantial impact on the
health and health behaviours of individuals due to the amount of time spent within these
organizations (McLeroy et al., 1988). For children attending school, social norms and values are
learned from peers, teachers, and staff and these norms and values define the school’s culture.
Therefore, schools which place a greater emphasis on health and healthy eating may influence
children’s social norms and values to also place greater value on healthy dietary behaviours.
Furthermore, since changing the culture of a school (e.g., by implementing a school food
program) consequently changes its social norms and values, interventions that implement
changes in classroom or whole-school culture may be effective in influencing changes in
children’s social norms and values. The fourth level of determinants of health promotion is
community factors, which describes the relationships between organizations, institutions, and
informal networks (McLeroy et al., 1988). McLeroy et al. (1988) describes community as having
three distinct meanings. First, community refers to mediating structures or face-to-face primary
groups to which individuals belong (i.e., families, personal friendship networks,
neighbourhoods) and is analogous to Bronfenbrenner’s definition of a mesosystem
(Bronfenbrenner, 1979; McLeroy et al., 1988). Second, community is also relationships among
groups and organizations within a defined area, such as local schools (McLeroy et al., 1988).
Third, community is defined in geographical and political terms by power structures (e.g., cities,
counties, provinces; McLeroy et al., 1988). School boards are an example of communities which
impact the health of students, as decisions made within school boards collectively affect
individual school environments and consequently influence children’s health behaviours. Finally,
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the fifth level of determinants of health promotion is public policy, which includes local,
provincial, and national laws and policies determined by government organizations (McLeroy et
al., 1988). The use of regulatory policies regarding food and beverages in schools (e.g., Ontario
School Food and Beverage Policy) affects the choices of food and beverages available for
children to purchase, thereby affecting the dietary quality and health of children attending
school.
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