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Abstract
Objective: To estimate the impact of family eating behaviours on children’s academic
performance as well as the role of children’s nutrition intake.
Methods: A total of 2,113 students from grade six in the District School Board of Niagara
(DSBN) were recruited. Academic performance was assessed through students’
Education Quality and Accountability Office (EQAO) grades, extracurricular activity,
leadership and overall academic performance; and family eating behaviours (FEBs)
were assessed from both general and specific aspects.
Results: The less optimal general eating behaviours of child, mother and overall family
were statistically significantly associated with child’s more extracurricular activity rather
than child’s EQAO grades. The less optimal child’s specific eating behaviours were
associated with child’s stronger leadership, more extracurricular activity and better
overall academic performance; the less optimal mother’s specific eating behaviours were
associated with child’s poorer EQAO grades on math and overall but stronger leadership
and more extracurricular activity; and the less optimal father’s specific eating behaviours
were associated with child’s less extracurricular activity and worse overall academic
performance. In addition, “frequently” eating breakfast with parents was associated with
child’s higher EQAO grades on math, reading, writing, and overall; “sometimes” eating
lunch with parents was associated with child’s better EQAO math grade; and “frequently”
eating snacks with parents was associated with child’s better EQAO reading grade but
poorer writing and overall grades. Moreover, children’s intake of junk foods affected the
relationship between overall family general eating behaviours and child’s extracurricular
activity; children’s intake of junk foods also affected the relationship between the child’s
specific eating behaviours and child’s extracurricular activity and overall academic
performance; and children’s intake of macronutrients, healthy foods or junk foods
iii

affected the relationship between the mother’s specific eating behaviours and child’s
EQAO math grade.
Conclusions: These findings suggest that FEBs have an impact on children’s academic
performance with children’s nutrition intake acting as an intermediary, thus, the
importance of family meals and children’s nutrition intake should be emphasized publicly,
and family-based interventions should be designed to educate family members as to
promote students’ educational success.
Key words: family eating behaviours, academic performance, nutrition intake
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Chapter 1 – Introduction

1.1. Context & Background
Adolescence is the most active developmental period in a person’s life. During
this period, numerous nutrients are required for children’s physical growth and
evolution. Although many factors impact a child’s dietary patterns and eating
habits, his/her eating behavior is most effectively influenced by cultural and
familial environments (Neumark-Sztainer, 2006). Particularly within the family
context, parenting influences on eating behaviours in children are very strong
(Savage, Fisher, & Birch, 2007). Firstly, parents serve as providers who shape
their child’s food preference. Indeed, a child’s preference for healthy foods vs.
junk meals is highly attributable to the availability and accessibility of those foods
at home. In addition, the parents’ own eating attitudes and behaviours set an
example for children’s eating habits. Parents’ food preference such as choosing
vegetables, fruits, and milk over fast foods, instant noodles, soft drinks, and
confections and regularity of meal times for breakfast, lunch and dinner set
examples for children to follow. The use of food to control negative emotion,
comfort food, or using food as a reward or punishment strategy contribute to the
perception of the role that food plays in a child’s life. Moreover, parents can apply
consistent parameters and supervisions to help their children develop
appropriate eating behaviours, such as setting rules and limits for food choices,
monitoring meal and snack routines, encouraging and praising children’s
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involvement in food preparation and providing nutrition education. All of these
would form families own eating behaviour patterns, which impact children’s
perception as well as access to healthy food choices; thus, consequently
affecting the dietary quality the children have and their health over the long term
(Florence, Asbridge, & Veugelers, 2008; Kim, et al., 2016; Parnet, et al., 2016;
Vaughn, et al., 2016).
Defined by Oxford Bibliographies, “academic achievement should be
considered to be a multifaceted construct that comprises different domains of
learning”. In fact, a student’s academic success is defined by the combination of
several factors, including grades, test scores, extracurricular activities, and
leadership. Grades and test scores may refer to course marks or standardized
testing/college entrance exams (e.g., Law School Admission Test (LSAT) and
Medical College Admission Test (MCAT)). Literature suggests that those factors
from three perspectives may be associated with school children’s academic
performance, i.e., parents and family environment, school environment, and
children themselves. Indeed, parental education level, marital status, how often
eating meals with their children, and the status of household income have been
found to be associated with their children’s school academic performance
(Brooks-Gunn & Duncan, 1997; Hair, Hanson, Wolfe, & Pollak, 2015; Hanson, et
al., 2013; Sun & Li, 2009; Eisenberg, Olson, Neumark-Sztainer, Story, &
Bearinger, 2004; Fulkerson, et al., 2006; Miller, Waldfogel, & Han, 2012; Sen,
2010)). While some studies found that school children in urban areas perform
better academically compared to their counterparts in rural areas (Ezeudu, 2014;
2

Osokoya, 2012; Owoeye, 2011). This may reflect the differences of school
environment regarding teacher quality, teacher-child ratio and accessibility of
new technology (Heydari, Yaghoubinia, & Roudsari, 2013; Liu, Li, Chen, & Qu,
2015; Maulana, Opdenakker, & Bosker, 2014; Murnane & Steele, 2007). In terms
of children factors, previous findings demonstrated that children’s physical
activity and health, age, and sex play important roles in their school achievement
(Cabaj, McDonald, & Tough, 2014; Dunn, et al., 2010; Mulkey, et al., 2014;
Polanska, Jurewicz, & Hanke, 2015; Reilly, et al., 2014; Sagatun, Heyerdahl,
Wentzel-Larsen, & Lien, 2014; Sarant, Harris, & Bennet, 2015; Zuccolo, et al.,
2013). In addition, children’s nutritional intake may also have an impact on their
academic performance (Chung, et al., 2012; de Moura, et al., 2013; Florence, et
al., 2008; Kim, et al., 2016; Taras, 2005; Vassiloudis, et al., 2014). Nutritional diet,
such as frequent intakes of vegetables, fruits, milk, grains and other products,
plays a crucial role in children’s growth and health (Wendy & Maria 2015;
Koletzko, et al., 2014; Susan, 2014); consequently they are able to actively
engage in school activities to improve cognitive functioning, enhance intellectual
development, and perform advantageously in their academic lives (Chung, et al.,
2012; de Moura, et al., 2013; Florence, et al., 2008; Kim, et al., 2016; Taras,
2005; Vassiloudis, Yiannakouris, Panagiotakos, Apostolopoulos, & Costarelli,
2014).
1.2. Study Objectives
Although there were some findings regarding the impact of family eating
behaviours,

such

as

family

meals

frequency,
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on

children’s

academic

performance (Eisenberg, Olson, Neumark-Sztainer, Story, & Bearinger, 2004;
Fulkerson, et al., 2006; Miller, Waldfogel, & Han, 2012; Sen, 2010), very few of
them have investigated the associations between family members specific eating
behaviours (e.g., emotional eating, unregulated eating, the frequency of eating in
front of TV, the amounts of sweet beverages and snacks consumed) and
children’s academic performance. Therefore, the goals of this study are to
expand on previous research by 1) examining whether or not family eating
behaviours affect academic performance of school children; 2) examining family
eating behaviours from a more comprehensive aspect; that is, incorporating the
frequency of family meals with family members’ specific eating behaviours (e.g.,
emotional eating, unregulated eating, uncontrolled eating); and 3) examining if
children’s nutrition intake plays an intermediate role in the relationship between
family eating behaviours and children’s academic performance.
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Chapter 2 - Literature Review
2.1. Definition of Family Eating Behaviours and Academic Performance
2.1.1. Family Eating Behaviours
“Eating behavior is a complex interplay of physiologic, psychological, social, and
genetic factors that influence meal timing, quantity of food intake, and food
preference” (Grimm & Steinle, 2011). Children experience rapid physical growth
and psychological change in the first five years of their lives. During these early
years, children are learning what, when, and how much to eat based on cultural
differences, familial beliefs, attitudes, and practices surrounding food and eating.
Specifically, in a familial context, parents or caregivers serve as providers and
models to shape children’s early eating experiences. Parents select and prepare
foods for the entire family and set food behaviour models for children to follow.
Furthermore, parenting styles have a significant impact on developing children’s
food preferences, dietary patterns, and eating habits, and building up a
foundation for a child’s future growth and health (Savage, et al., 2007).
2.1.1.a. Parents as Providers and Models
Although raising children is parents’ responsibility, through food preparation and
practice, parents may help their children develop appropriate food preferences
and dietary patterns based on the availability and accessibility of foods in the
home. Particularly, children, in the first five years of their lives, not only physically
grow quickly, but also establish their attitudes towards foods (Baranowski, 2002;
Fisher, Mitchell, Smiciklas-Wright, Mannino, & Birch, 2004; Savage, et al., 2007).
5

Previous researches have indicated the level of consumption of certain foods in
children such as fruits, vegetables, and milk, is attributable to the extent that
those particular foods are prepared and readily accessible at home. Moreover,
the amount of certain foods served at family meals affects children’s intake of
those foods; the more provided, the more consumed.
Parents practicing healthy foods sets a positive example for their children.
Children are more willing to eat healthier foods like fruits, vegetables, and whole
grains as they observe their parents enjoying these foods with favourable
comments. Parents who limit their consumptions highly containing fat, sugar and
salt from foods such as cakes, chocolates, cookies, potato chips, energy drinks
and sweetened beverages may be more likely to help their children develop
healthy eating habits. Furthermore, when parents serve meals or snacks at
regular times, and eat meals with their children together at table, it will contribute
to a long term beneficial impact on children’s health (Coon, Goldberg, Rogers, &
Tucker, 2001; Feldman, Eisenberg, Neumark-Sztainer, & Story, 2007).
2.1.1. b. Parenting Styles on Children Eating Behaviours
Parenting styles affect their children’s eating behaviours. During feeding
practices, three parenting styles can be identified based on the degree of
autonomy

in

children’s

food

choices,

including

authoritative

parenting,

authoritarian parenting and permissive parenting (Burgess-Champoux, Larson,
Neumark-Sztainer, Hannan, & Story, 2009; Feldman, et al., 2007; Fink, Racine,
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Mueffelmann, Dean, & Herman-Smith, 2014; Hammons & Fiese, 2011; NeumarkSztainer, Hannan, Story, Croll, & Perry, 2003; Videon & Manning, 2003).
Authoritative Parenting
Authoritative parenting is characterized by parents setting clear limits and high
expectations for their children to follow during feeding while considering
children’s needs. In an authoritative parenting home, parents may offer a wide
range of foods, such as fruits, vegetables, milk and other nutrient-rich products,
and children are expected to consume those foods with some degree of
autonomy in food choices. During feeding practices, parents regulate their own
eating behaviours to set a positive example for their children. Parents eat meals
and snacks regularly and have meals together as a family instead of eating in
front of TV or eating in bedroom/study alone. Additionally, parents apply
consistent disciplines and supervisions to help their children develop appropriate
eating habits. Overall, authoritative parenting in feeding promotes children’s
nutrition and growth, favorably impacting their future development (BurgessChampoux, et al., 2009; Feldman, et al., 2007; Savage, et al., 2007; Videon &
Manning, 2003).
Authoritarian Parenting
Compared to authoritative parenting, authoritarian parents place greater
restrictions and higher pressure on their children without considering children’s
feelings during feeding practices, and these children have the least degree of
autonomy in food choices. In an authoritarian parenting home, parents often
press children to eat when they do not feel hungry at meal times or force them to
7

take certain foods that they dislike, which adversely influences a child’s attitude
towards food. In addition, authoritarian parents often restrict children’s
consumption of certain foods (i.e., chocolates, cookies), which weakens the
child’s ability of self-control. Consequently, authoritarian parenting style
negatively affects nutrition intake in school children (Burgess-Champoux, et al.,
2009; Feldman, et al., 2007; Savage, et al., 2007; Videon & Manning, 2003).
Permissive Parenting
Unlike the two styles discussed above, permissive parents place no restrictions
on their children, and their children have the highest degree of autonomy in food
choices. Children with permissive parents are allowed to eat as much as they
want, and take whatever they like; consequently, these children are more likely to
exhibit over nutrition or imbalanced nutrition, with a greater risk of developing
childhood obesity (Savage, et al., 2007).
2.1.2. Academic Performance
Defined

by

Oxford

“Academic

Bibliographies,

achievement

represents

performance outcomes that indicate the extent to which a person has
accomplished specific goals that were the focus of activities in instructional
environments, specifically in school, college, and university. School systems
mostly define cognitive goals that either apply across multiple subject areas (e.g.,
critical thinking) or include the acquisition of knowledge and understanding in a
specific intellectual domain (e.g., numeracy, literacy, science, history). Therefore,
academic achievement should be considered to be a multi-faceted construct that
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comprises different domains of learning” (www.oxfordbibliographies.com/view).
Typically, a person’s Grade Point Average (GPA) is considered a marker for
academic performance. However, a student’s academic success is a result of the
combination of several factors, such as grades, test scores, extracurricular
activities and leadership.
2.1.2.a. Grades/Test Scores
A student’s GPA is calculated using students’ grades and the credit point value of
the courses they have completed. Universities and colleges also start by
checking GPA to recruit students.
In province of Ontario, students of elementary schools often take a
mandatory test created by the Education Quality and Accountability Office
(EQAO), which comprises of math, reading and writing. The Education Quality
and Accountability Office (EQAO) is an arm’s-length crown agency of the
government of Ontario in Canada. The purpose of EQAO tests is to ensure that
there is accountability between school boards and schools in the publicly funded
system in Ontario. By providing these yearly standardized tests on math, reading
and writing skills, the Ministry of Education hopes to improve the quality of
education in Ontario, while also using the tests to make plans for future
improvement (Volante, 2007). Mathematics teaches children logic and order as
well as concepts, skills and thinking strategies that are essential in everyday life,
and supports learning across the curriculum, which offers children a powerful
way of communicating. They learn how to explore and explain their ideas using
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symbols, diagrams, and spoken and written language. Studying mathematics
stimulates curiosity, fosters creativity and equips children with the skills they
need in life beyond school. A person’s ability to read and write reflects his or her
literacy. For children, reading and writing skills are two of the most important
developmental skills as they learn to understand and use language to express
their ideas, thoughts, feelings, and to communicate with others (Dunn, et al.,
2010; Evens, et al., 2015; Kaiser, et al., 2015; Kramer, et al., 2008; Nyaradi, et
al., 2015; Reilly, et al., 2014; Wu, et al., 2013).
On another hand, a person’s knowledge or intelligence cannot be
determined by grades only. Some students may not achieve very high marks at
school, but they are very intelligent and perform very well on standardized testing
or college entrance exams, such as the Law School Admission Test (LSAT) and
the Medical College Admission Test (MCAT) (Migliaretti, et al., 2017; Puddey &
Mercer, 2014). Universities always place significant importance on these test
scores to determine if a student is admitted into Law school or Medical school.
As do some employers, law firms and medical facilities also consider these test
scores along with other measurements especially when hiring recent graduates.
2.1.2.b. Extracurricular Activities
Some students may not earn very high marks in a classroom setting but are
extremely successful in a variety of extracurricular activities, from music to
athletics (Jones, Rush, Elmore, & White, 2014; Schwartz, Cappella, & Seidman,
2015). Today, many colleges and universities are admitting and even awarding
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scholarships to those students who have average grades but demonstrate a
diverse set of skills validating intelligence, curiosity, creativity and commitment
developed through extracurricular activities. These students are also attractive to
employers, and many businesses expect that these candidates will continue to
display a pattern of achievement by consistently learning new skills to contribute
to company success.
The information of students’ extracurricular activities is usually collected
through a questionnaire. For instance, in the studies by Jones, et al (2014) and
Schwartz, et al (2015), they surveyed students’ participation in extracurricular
activities. In PHAST (Physical Health Activity Study Team) study, which data is
used for this analysis, students’ participation in extracurricular activities has been
assessed for both intramural activities and out-of-school activities through
Participation Questionnaire (PQ), which evaluates students’ motor proficiency
and physical activity through 63 questions based on 7 sections, i.e., free time
activities, intramural or house league games, school sports teams. Each question
is scored from 0 to a specific point (i.e., how many times a week on average a
child went to practice or games? 0, 1, 2, 3, 4, or >=5) and the overall PQ index
score is the sum of the 63 questions with a higher index score indicating more
active participation in activities (Hay, 1992).
2.1.2.c. Leadership
A person’s academic performance may also be reflected in his/her leadership
style, the ability to lead or guide other individuals, teams or organizations (Di
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Fabio, Bucci, & Gori, 2016; Marques-Quinteiro & Curral, 2012). Students’
leadership can be assessed from seven aspects, which is the similar concept
used by McGuinness & McElroy (2010) in psychological research. A study
conducted in the province of Albert assessed students’ leadership in the following
seven items, i.e., the ability to take initiative and make the right choices, the
ability to set goals and plans ahead, the ability to prioritize tasks based on
importance, the ability to make mutually beneficial decisions, the ability to listen
to other viewpoints, the ability to work well as a team, and the ability to make
healthy lifestyle choices (Ferland, et al., 2015). Some students develop their
leadership skills by participating in on-campus or off-campus activities. Some of
them get involved in student unions or organizations to initiate and organize
student events, such as workshops, conferences, and exhibitions. Others serve
as volunteers in community organizations, coordinating and managing charity
events, like fundraising. Universities and employers look favorably on these
students as demonstrating their competence through leadership activities,
anticipating that these students will invoke a positive impact on their classmates
or colleagues.
In PHAST study, students’ leadership potentials have been evaluated for
their communication skills, self-confidence, positive attitudes, and intuition
through Harter Scale (HS), which collects the information of students’ selfperceptions through 36 questions, such as the kids feel that they are good at
school work, the kids feel like they are smart. Each question has a four-point
scale score with 1 as the minimum while 4 as the maximum score, and the
12

overall HS index score is the sum of the 36 questions with a higher index score
indicating stronger leadership (Rob, et al., 2008).
2.2. Family Eating Behaviours and School Children Academic Performance
2.2.1. The Factors Related to Family Eating Behaviors
2.2.1.a. Factors Influencing Family Eating Behaviours
Family members’ eating behaviours, especially children’s eating behaviours, are
the complex interplay of three aspects: individual factors, environmental factors,
and societal factors.
Individual Factors
Concerns about Body Image
Nowadays most females, particularly girls, consider “thin” to be ideal body image
whereby society considers “thin” to be healthy (Banna, Buchthal, Delormier,
Creed-Kanashiro, & Penny, 2016; Jodhun, Pem, & Jeewon, 2016). These
attitudes lead to body image distortion and overall body dissatisfaction among
adolescents, and eventually lead to disordered eating behaviours such as
anorexia nervosa or bulimia. Previous studies have indicated female bulimics
had significantly higher intakes of calories and macronutrients while anorectic
restrictors had significantly higher intake of energy to gain weight (Pike & Dunne,
2015; Raymond, Neumeyer, Warren, Lee, & Peterson, 2003; Sunday & Halmi,
2003).
Nutrition-related Knowledge
13

Lack of nutritional knowledge is an actual barrier to healthy eating; contrarily,
having adequate knowledge about good nutrition may advantageously influence
eating behaviours to prevent diet-related conditions and maintain body health
(Lotrean, Stan, Codruta, & Laza, 2018; Spronk, Kullen, Burdon, & O'Connor,
2014). In fact, majority of adolescents are not fully aware of the concepts of
healthy eating and good nutrition, including information on the types of foods that
they should consume, recommended servings of specific foods, nutritional
requirements in adolescence, eating a balanced diet. Previous studies have
reported school-aged children were more likely to behave unhealthy eating (i.e.,
eating processed or canned food instead of natural food, eating a large amount
of sweets, fat, starch instead of fruits, vegetables, and grains) due to having
inadequate nutritional knowledge (Croll, Neumark-Sztainer, & Story, 2001; Silva,
Frazao Ida, Osorio, & Vasconcelos, 2015).
Environmental Factors
Socioeconomic Status (SES)
Literatures have found that higher socio-economically family background was
positively associated with healthy dietary patterns (Aranceta, Perez-Rodrigo,
Ribas, & Serra-Majem, 2003). Some articles reported children from middle/high
SES had higher energy intake than their peers from low SES. This is due to high
SES families affording expensive and energy-dense products such as meats
than low class families. Moreover, school adolescents with high SES were found
to consume more fruits, vegetables, wholegrain cereals, milk and dairy products
while their counterparts with low SES consumed more sweets, high-fat bakery
14

products as well as sugary and salty snacks. This can be because high income
families have better access to healthy foods to eat properly while low income
families have limited access due to poverty (Datar & Nicosia, 2012; Kaur,
Sachdev, Dwivedi, Lakshmy, & Kapil, 2008; Ward, et al., 2013).
Influences of Parents
As aforementioned, parents have strong influences on their children’s eating
habits. Firstly, parents select and prepare foods for the entire family to help their
children make healthy food choices. In addition, parents regulate their own eating
to set a positive example for children’s dietary patterns. For example, parents
choose fresh and healthy foods (i.e., vegetables, fruits, and milk) over junk foods
(i.e., pizza, hotdog, and French fries); parents eat meals regularly every day
rather than eating late at night; parents eat meals in the presence of family
members rather than eating in front of TV, or eating in bedroom/study alone.
Moreover, parental supervision has played an important role in developing
appropriate eating behaviours among children, such as setting rules and limits for
food choices; monitoring meal and snack routines; encouraging and praising
children’s involvement in food preparation; providing nutrition education.
(Florence, et al., 2008; Kim, et al., 2016; Parnet, et al., 2016; Vaughn, et al.,
2016)
Culture
Culture is one of the factors that impacts children’s eating habits. Differences in
cultural or religious beliefs, moral or environmental concerns and health beliefs
15

among families demonstrated differences in the types and amounts of foods
consumed. One example of cultural food preferences is vegetarianism towards
the concern of not killing animals (Johnston, Fanzo, & Cogill, 2014; Story, 2012).
Researchers have found vegetarian adolescents had healthier eating attitudes
than their omnivore peers. Vegetarian adolescents were more likely to consume
fruits and vegetables while less likely to have sweets and salty snacks. However,
children who followed certain vegetarian diets were found to have inadequate
energy intake (Perry, McGuire, Neumark-Sztainer, & Story, 2001, 2002).
Societal Factors
Media
The mass media, mainly the television strongly influences eating behaviours of
school children. Previous studies revealed that excessive TV viewing was
positively related to overweight and obesity among school-aged children. Long
times of TV watching decrease the amount of physical activity and hence
reduces energy expenditure; meanwhile, watching TV increases concurrent
consumption of energy-dense foods (i.e., fried foods, snacks, and soft drinks)
and thereby increases energy intake (Campagnolo, Vitolo, Gama, & Stein, 2008;
Utter, Neumark-Sztainer, Jeffery, & Story, 2003). In addition, fast foods and
energy-dense drinks are often among the most advertised products on TV and
children are vulnerable to those advertised foods. Exposure to food advertising
misleads children to have higher intakes of fat, sugar and energy than their daily
needs (French, Story, Neumark-Sztainer, Fulkerson, & Hannan, 2001; Matheson,
Killen, Wang, Varady, & Robinson, 2004).
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2.2.1.b. Factors Influenced by Family Eating Behaviours
Children’s Nutrition Intake
The process that parents prepare fresh and healthy foods for the entire family will
shape their children’s healthful eating habits. In addition, parental supervision
has a strong influence in developing appropriate eating behaviours among
children (Florence, et al., 2008; Kim, et al., 2016; Parnet, et al., 2016; Vaughn, et
al., 2016). All of those eating behaviours from parents impact children’s
perception as well as access to healthy food choices, consequently affecting the
overall diet quality of school children. Previous studies have confirmed the
optimal family eating behaviours were significantly associated with better overall
diet quality among school-aged children. For example, parents prepare a broad
range of heathy foods and beverages at home; share home-made foods with
their children frequently; recommend appropriate portion size of foods to their
children; and limit TV viewing time during family meals (Dallacker, Hertwig, &
Mata, 2018; Fulkerson, et al., 2018).
Children’s Physiological and Psychological Health
Appropriate family eating behaviours are associated with better diet quality of
school children. Numerous studies have revealed adequate nutrients fuel human
body tissues and organs for growing, repairing, maintenance and regulating
body’s functions like digestion, protection and immunization; consequently
reducing the risk of developing childhood overweight/obesity, improving
children’s cognitive function, preventing a variety of diseases and conditions, and
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eventually keeping students stay physiologically healthy (Barona, et al., 2017;
Rose, Birch, & Savage, 2017).
Moreover, a few researchers have reported positive relations between
family eating behaviours and school children developmental assets (i.e.,
commitment to learning, positive values, self-esteem, social competencies) while
negative associations between family dietary patterns and school children risk
behaviours (i.e., depression/suicide, substance use, sexual activity, physical
violence, school problems). The regular mealtimes could ease the stress of daily
life for fast-paced families in today’s society, involvement in food preparation
enhances family connectedness, and food-time talking strengthens family
members’ interaction. Within this desirable eating environment, children may be
more willing to communicate and exchange opinions with their parents regarding
personal issues, ask for suggestions and supports in terms of school activities,
and consequently students are more likely to be away from problematic
behaviours and stay psychologically well-being (Fulkerson, et al., 2006; Sen,
2010).
2.2.2. The Factors Influencing School Children Academic Performance
The factors influencing academic performance of school children are
summarized from three perspectives: children factors, parents and family
environment factors, and school environment factors.
2.2.2.a. Children Factors
Children’s Nutrition Intake
18

Nutritional contents of diet, derived from frequent intakes of vegetables, fruits,
milk, grains and other products, have been identified to advantageously affect
children’s health and school performance (Chung, et al., 2012; de Moura, et al.,
2013; Florence, et al., 2008; Kim, et al., 2016; Taras, 2005; Vassiloudis, et al.,
2014). Especially, previous studies have found children consuming foods with
balanced macronutrients (i.e., carbohydrates, proteins and fats) are at an
advantage academically, and more likely to achieve higher scores on
standardized tests than their peers (Brew, et al., 2015; Chung, et al., 2012; Singh,
2005). In addition, students eating foods containing adequate amounts of
micronutrients or supplementations (i.e., vitamins and minerals) were reported to
improve their cognitive functioning and perform better academically at school
(Annweiler, et al., 2016; de Moura, et al., 2013; Eilander, et al., 2010;
Schoenthaler, Bier, Young, Nichols, & Jansenns, 2000; Venkatramanan, Armata,
Strupp, & Finkelstein, 2016).
Children’s Physical Health and Physical Activity
Physical Health
Previous researches have indicated a variety of adverse health conditions,
resulting from the interaction between genetic and environmental factors before
and/or after birth, adversely affected academic performance in school children
(Carey, Singh, Brown, & Wilkinson, 2015; Dunn, et al., 2010; Haapala, et al.,
2014; Hooper, et al., 2011; Kaiser, et al., 2015; Lin, Northam, Werther, &
Cameron, 2015; Mulkey, et al., 2014; Paula, et al., 2016; Reilly, et al., 2014;
Sarant, et al., 2015; Seirawan, Faust, & Mulligan, 2012; Tsakiris, et al., 2013).
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For example, some children exhibiting certain health problems, like active
epilepsy, childhood obesity, oral health problems, or asthma, are more likely to
miss school days and to repeat a grade; as a result, they face more challenges
with school engagement and dealing with peers, resulting in poor school
achievement. Others born with severe seizures, heart disease, hypoglycaemia
syndrome, or kidney disease, have impaired neurodevelopment causing mental
retardation or even multiple disabilities; therefore, they have difficulties with
attention regulation and executive functioning, exhibiting decreased probability of
performing well at school.
Physical Activity
Unlike those adverse health conditions which produce negative effects on
children’s educational achievement, appropriate physical activity has been
identified relating to better academic performance of school-aged children
(Burrows, et al., 2014; Oriel, George, Peckus, & Semon, 2011; Resaland, et al.,
2015). Studies have stated that doing physical activity regularly has numerous
benefits for children’s growth and development, such as losing weight, lowering
blood pressure, strengthening bones and muscles, improving immunity against a
host of non-communicable diseases as well as developing motor skills,
enhancing psychological well-being and promoting social competency. Therefore,
children will have a lower rate of school absence, and decreased probability of
repeating a grade and are more likely to get involved in school activities, leading
to better academic achievement.
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Children’s Sex
Researchers have found that sex difference is associated with cognitive
performance and academic achievement among school children. Boys perform
better in mathematics than girls, whereas girls have higher test scores in English.
Even among opposite-sex twins, they behave significantly different in educational
outcomes (Ahrenfeldt, Petersen, Johnson, & Christensen, 2015; Borgonovi, 2016;
Moon & Hofferth, 2016; Ruffing, Wach, Spinath, Brunken, & Karbach, 2015; Weis,
Heikamp, & Trommsdorff, 2013).
Children’s Age
In general, school organizations categorize students into the same academic
year according to their date of birth. Older students exhibiting different
experiences and maturation sooner often perform better when compared to
younger students in academic settings; this phenomenon is called the relative
age effect (RAE) (Navarro, Garcia-Rubio, & Olivares, 2015; Silberg, et al., 2016)
2.2.2.b. Parents and Family Environment Factors
Parental Education Level
Researchers have revealed parental educational level is positively associated
with academic performance for school-aged children, which means students
cared by parents with higher levels of education perform more successfully in
school settings (Dunn, et al., 2010; Kloosterman, Ruiter, de Graaf, & Kraaykamp,
2009; Tsakiris, et al., 2013). Relatively, highly educated parents are found to
aspire for their children’s school achievement, and these parents are more likely
to get involved in their children’s school life. They spend more time listening to
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and communicating with their children; and they are more willing to offer
guidance and support when their children are in need. Additionally, these parents
keep close contacts with their children’s teachers to monitor how well their
children perform at school. Consequently, students are encouraged and
motivated by their highly educated parents to achieve better performance at
school.
Parental Marital Status
Recent studies have noted some students experienced a remarkable decrease in
their school performance following their parents’ marital dissolution (Bisnaire,
Firestone, & Rynard, 1990; Mulholland, Watt, Philpott, & Sarlin, 1991). The
decline in children’s academic performance may not be triggered by the divorce
itself, but rather by other risk factors related to it. Researchers found that
inconsistency in parenting styles, co-parenting conflict, parental financial
problems, and low level of social support can induce problems in a child’s
physical and mental health, damage their self-esteem, worsen student’s
psychophysiological responses to stress, and weaken their immune system to
eventually delay their academic development at school (Bisnaire, Firestone, &
Rynard, 1990; Mulholland, Watt, Philpott, & Sarlin, 1991; Sun & Li, 2009).
Family Financial Condition
Some findings have reported children living in poverty have structural differences
in several regions of the brain, exhibiting lower volumes of total grey matter of the
brain, and lower percentages of frontal lobes and temporal lobes, which are
associated with brain development in adolescents (Hair, et al., 2015; Hanson, et
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al., 2013). These brain developmental differences result in diverse academic
achievement in the children’s later school life. On average, students from lowincome familial environments perform worse academically in school, with lower
standardized test scores and poorer educational attainment (Brooks-Gunn &
Duncan, 1997; Hair, et al., 2015; Hanson, et al., 2013; Roy & Raver, 2014;
Serbin, Stack, & Kingdon, 2013).
2.2.2.c. School Environment Factors
School Location
Previous studies have stated school children in urban areas perform better
academically compared to their counterparts in rural areas. Investigations
showed that schools located in urban areas are often equipped with better
utilities. In those schools, advanced equipment is installed; higher level of
technology is utilized to facilitate teaching-learning outcomes; materials related to
study are readily accessible to students on campus; as well, a variety of
convenient infrastructures and amenities are provided to enhance children’s
school engagement. Therefore, children from those schools are strongly
encouraged and motivated to do their best at school (Ezeudu, 2014; Osokoya,
2012; Owoeye, 2011).
Teacher Quality and Teacher-Student Relationship
Richard Murnane and Jennifer Steele (2007) pointed out teachers with the least
preparation and the weakest academic background have a negative impact on
children’s school achievement; in other words, high–quality teachers effectively
influence students’ success at school (Murnane & Steele, 2007). Moreover, it is
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well documented that the positive teacher-student relation serves as a protective
factor for students’ educational, emotional and behavioural problems, enhancing
their self-esteem while weakening their depression. Indeed, a desired teacherstudent relationship can positively affect children’s school engagement and
academic motivation, and play a valuable role in educational attainment for
school-aged children (Heydari, et al., 2013; Liu, et al., 2015; Maulana, et al.,
2014).
2.3. Family Meals Frequency, Family Members Specific Eating Behaviours
and School Children Academic Performance
This section will summarize literatures regarding the impacts of family meals
frequency and family members specific eating behaviours on school children
academic performance.
2.3.1. Family Meals Frequency and School Children Academic Performance
A number of studies investigated the relationship between how often family
members eat a meal together and children’s academic achievement at school
(Eisenberg, Olson, Neumark-Sztainer, Story, & Bearinger, 2004; Fulkerson, et al.,
2006; Miller, Waldfogel, & Han, 2012; Sen, 2010).
It has been confirmed that children of elementary schools who ate meals
more frequently with family members often had a broader vocabulary size and
better reading scores as well as higher GPA (Eisenberg, et al. 2004, Fulkerson,
et al. 2006; Larson, Branscomb, & Wiley, 2006). Family meals engage family
members into a variety of collaborated activities, such as shopping for food
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materials, food preparation, praying before eating in some religious beliefs,
conversation, and cleaning up; and those family activities provide opportunities
for children to expose frequently to narrative and “explanatory talk” regarding
objects, concepts and events. For example, the concept of “social insurance
number” may be explained and new vocabulary may be introduced to children by
their parents during family mealtime. Besides, mealtimes in many families also
involve the telling of narratives, such as catching up on the day’s events,
discussing news of the world, and telling stories; and parents may use family
mealtimes as good opportunities to encourage their children on thinking of
vocabulary and planning language in the extended dialogues, leading children to
more varied and novel words, and facilitating children’s literacy.
Additionally, food-time talking between children and adults in a familial
context promotes school children’s social and emotional development (Eisenberg,
et al., 2004; Fulkerson, et al., 2006; Larson, Branscomb, & Wiley, 2006). Family
meals provide opportunities for children to be apprentices through observing,
listening to and thinking of their parents’ activities; meanwhile, parents may use
mealtimes as opportunities to model, coach, monitor and control their children’s
behaviours. For example, children may observe whether adults carry out and
adhere to tasks, listen to family members’ expression of concerns about other
people’s feelings, and think of how parents communicate with others; meantime,
parents may monitor children’s attitudes or inclinations to engage in high-risk
behaviours, and coach children on challenging situations such as plans-making,
roles assignment, events review and problems-solving. Evidences showed that
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children who frequently ate meals with families were less likely to have emotional
problems and engage in risk behaviours, such as having low self-esteem,
experiencing depression/anxiety, and using alcohol and drugs. Moreover, school
children who frequently interacted with families at mealtime were more willing to
build up interpersonal trust when participating in extracurricular activities, and
more likely to manifest high self-confidence, positive attitudes as well as efficient
communication skills when leading other individuals, teams or organizations
(Eisenberg, et al., 2004; Fulkerson, et al., 2006; Larson, Branscomb, & Wiley,
2006).
2.3.2. Family Members Specific Eating Behaviours and School Children
Academic Performance
Family members specific eating behaviours are summarized here, which include
emotional eating, unregulated eating, eating in front of the TV or eating in the
bedroom/study, sweet beverages and snacks consumed, and so on.
A few studies have investigated the relationship between children’s
specific eating behaviours and their school performance. Some findings revealed
that children who ate breakfast regularly and had higher intakes of fruits,
vegetables and milk often performed academically better at school than those
who usually skipped breakfast and had lower intakes of fruits, vegetables and
milk (Gajre, Fernandez, Balakrishna, & Vazir, 2008; Kim, et al., 2016). In contrast,
other scholars reported unhealthy snacking and disordered eating were
associated with poor academic performance among school children (Correa-
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Burrows, Burrows, Orellana, & Ivanovic, 2015; Tam, Ng, Yu, & Young, 2007). For
example, students eating unhealthy foods high in fat, sugar, salt and energy at
snack time were found to be associated with lower test scores in language and
mathematics compared to their peers with healthy snacking. Moreover, school
children behaving disordered eating such as purging (self-induced vomiting,
misuse of laxatives, diuretics or enemas to control weight) were more likely to
perform disadvantageously in an educational setting.
As aforementioned, parents have strong influences on their children’s
eating habits, especially, the similarities in parent-child eating behaviours. For
example, some studies reported that mothers’ snacking was positively
associated with their child’s snacking, which means more often did mothers
snack energy-dense foods (i.e., chips, cheeses, sausages, cakes, chocolates),
more often did their children do as well (van den Broek, et al., 2018; Wang,
Beydoun, Li, Liu, & Moreno, 2011). Adolescents whose fathers had milk regularly
were more likely to have milk regularly, thus, having higher intake of calcium
compared to their peers whose fathers consumed no milk (Lee & Reicks, 2003;
Savage, et al., 2007). A study conducted by Hajna, et al (2014) revealed that
family members’ some special eating behaviours were associated with children’s
body composition. These eating behaviours included seven child’s eating
behaviours (i.e., eating meals with parents, emotional eating, sweet beverage
consumption/snacking, eating by the TV, unregulated eating, eating in the
bedroom, and eating ‘on-the-go’.), five mother’s eating behaviours (i.e.,
emotional/uncontrolled eating, eating by the TV, eating ‘on-the-go’, eating in the
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bedroom/study, and unregulated eating), and four father’s eating behaviours (i.e.,
eating by the TV/late-night eating, eating ‘on-the-go’, emotional eating, and
unregulated eating). However, very limited studies have been conducted to
examine whether mothers’ or fathers’-specific eating behaviours affect their
children’s academic performance.
2.4. Gaps Identified and Hypotheses Generated
After a thorough review of the literature, two gaps pertaining to the relationship
between family eating behaviours and school children academic performance
have been identified.
Gap 1
Previous studies have indicated that there is a relationship between family eating
behaviours and the nutrition intake of school children (Berge, et al., 2017;
Dallacker, et al., 2018; Fulkerson, et al., 2006; Park, Park, Kwon, & Shim, 2017).
Moreover, the association between children’s nutrition intake and their academic
performance has also been identified (Chung, et al., 2012; de Moura, et al., 2013;
Florence, et al., 2008; Kim, et al., 2016; Taras, 2005; Vassiloudis, et al., 2014).
However, it is unknown if family eating behaviours are associated with children’s
academic performance.
Gap 2
The frequency of family meals was found positively associated with school
children’s academic performance (Gajre, Fernandez, Balakrishna, & Vazir, 2008;
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Kim, et al., 2016); moreover, family members, particularly children’s own specific
eating behaviours were reported playing a significant role on their educational
attainment (Correa-Burrows, Burrows, Orellana, & Ivanovic, 2015; Tam, Ng, Yu,
& Young, 2007). However, no study has examined family eating behaviours from
a comprehensive aspect; that is, incorporating the frequency of family meals with
each family member’s specific eating behaviours (e.g., emotional eating,
unregulated eating, uncontrolled eating).
Therefore, three hypotheses were generated accordingly.
Hypothesis 1, family eating behaviours measured as FEB scores, are associated
with students’ academic performance.
Hypothesis 2, appropriate family eating behaviours, such as having meals
together, will contribute to children’s better performance at school.
If the two hypotheses above confirm the relationship, we will further investigate if
family eating behaviours impact children’s academic performance with the
children’s nutrition intake acting as an intermediary.
Hypothesis 3, children’s nutrition intake, measured as quantity of nutrients in food,
may intermediately affect the relationship between family eating behaviours and
school children’s academic performance.
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Chapter 3 – Methods

3.1. Study Design
A cross-sectional study design was implemented using merged data collected
from the Physical Health Activity Study Team (PHAST), the Optimal Growth
Study (OGS), and the Provincial Standard Test. The PHAST was a longitudinal
study from 2004 to 2010. In 2004, 75 elementary schools in the District School
Board of Niagara (DSBN) were recruited, and 2,245 students (aged 11±2 years)
from grade four classes took part in fitness and body composition appraisals. The
OGS was an ancillary study that used the same students from the PHAST in
2007-2008. Two parts of information from the OGS, i.e., nutrition and family
eating behaviors, were merged with PHAST data for this study. The information
of nutrition was collected using a food frequency questionnaire (Harvard Medical
School Eating Survey (HMSES), C-02-1) filled by students in class; while the
information of family eating habits was obtained through a modified questionnaire
(Family Eating and Activity Habits questionnaire (FEAH)) filled by the parents at
home and then brought back by the students to teachers in school. The
information of math, reading and writing grades was derived from the provincially
standard test for grade 6. A total of 2,113 students were in the merged dataset at
the beginning. After cleaning those participants who missed information of all
EQAO grades and sex, finally 1,452 students were included into this study. The
comparison between included and excluded participants did not show significant
differences for children’s EQAO grades on math, reading, writing and overall
(Table 1). However, the sample size varied in different hypotheses testing due to
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all required information in modeling. The sample sizes were 354 for the first
hypothesis, 689 for part one and 354 for part two of the second hypothesis, and
160 for the third hypothesis. Both PHAST and OGS were approved by Brock
University's Research Ethics Board and the DSBN's Research Committee.
Figure

1

shows

a

summary
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of

data

preparation.

Figure 1. Data Preparation Summary
THE OPTIMAL GROWTH STUDY
Nutrition Data

THE PHAST STUDY
THE PROVINCIAL STANDARD TEST
Anthropometric and Secondary Data
Academic Data

FFQ Cluster 1
27 Observations

PHAST Dataset 1
1738 Observations
Combined
Nutrition Dataset
2341 Observations

FFQ Cluster 2
500 Observations
FFQ Cluster 3
500 Observations

Grade 6
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Math

Deleted Observations
with Missing Student
Identification Numbers
and Data for
Participants Identified
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Administrative
Personnel as Corrupt

Deleted
Duplicate
Data

FFQ Cluster 4
500 Observations

PHAST Dataset 2
1806 Observations

Reading
Writing

Duplicate Data Check

FFQ Cluster 5
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Cleaned PHAST
Dataset 1
1723 Observations

Final
Nutrition Dataset
2189 Observations

FFQ Cluster 6
146 Observations
FFQ Cluster 7
178 Observations
(32 Extra FFQ’S)

Cleaned PHAST
Dataset 2
1800 Observations

Final PHAST
Dataset
1807 Observations

Final Academic
Dataset
2113 Observations

Duplicate Data Check
(0 Duplicate Found)

Family Eating Environment Data
Sheet One
411 Observations

Sheet One
403 Observations

Sheet Two
411 Observations
Sheet three
379 Observations
Sheet Four
402 Observations
Sheet Five
433 Observations
Sheet Six
467 Observations
Sheet Seven
2483 Observations

Deleted
Duplicate
Data
and
Observations
with Missing
Student
Identification
Numbers

Combined FEE Dataset
4931 Observations

Sheet Two
404 Observations
Sheet Three
377 Observations
Sheet Four
398 Observations

Deleted Duplicate
Data
Merged Dataset
2522 Observations

Final FEE Dataset
2304 Observations

Deleted Observations
with Missing Student
Identification Numbers
and Duplicate Data
Check

Deleted Observations
with Missing Sex Data

Sheet Five
430 Observations
Sheet Six
461 Observations

Final Dataset
2414 Observations

2113 Observations

Sheet Seven
2458 Observations
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Final Dataset for
This Study
1452 Observations

Excluded observations
without all EQAO grades
and sex information

3.2. Measurement of Key Variables
3.2.1. Academic Performance
Since the merged dataset does not provide the information of students’ test
scores, therefore, the academic performance variables that were assessed in this
study just include the child’s Education Quality and Accountability Office (EQAO)
grades, extracurricular activity, leadership, and overall academic performance
(the sum of child’s standardized z score of overall EQAO grade, extracurricular
activity, and leadership index scores). The child’s EQAO tests are provincially
standardized tests, which are taken at grade 3, grade 6, and grade 9. The one
we used in this study was done at grade 6, which includes tests for math, reading
and writing separately. Each test has a five-point scale score with 0 as the
minimum while 5 as the maximum score. EQAO grades measure students’ math
skills and literacy (reading and writing). The child’s extracurricular activities were
assessed for both intramural activities and out-of-school activities through
Participation Questionnaire (PQ), which evaluates students’ motor proficiency
and physical activity through 63 questions based on 7 sections, such as free time
activities, intramural or house league games, school sports teams, and so on.
Each question is scored from 0 to a specific point (i.e., how many times a week
on average a child went to practice or games? 0, 1, 2, 3, 4, or >=5) and the
overall PQ index score is the sum of the 63 questions. Among the 63 questions,
four questions were extracted to assess students’ intramural and out-of-school
activities (i.e., How many different intramural activities the child had played this
year? How many hours each week the child spent playing intramural games at
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school? In the last year how many sport teams the child had played on? How
many hours a week on average the child spent at practices and playing games
for sport teams?), and the overall Extracurricular Activity index score (range: 1754) is the sum of the four questions, with a higher index score indicating more
active participation in activities. For the child’s leadership potentials, the
communication skills, self-confidence, positive attitudes, and intuition had been
evaluated through Harter Scale (HS), which collects the information of students’
self-perception through 36 questions, such as the kids feel that they are good at
school work, the kids feel like they are smart. Each question has a four-point
scale score with 1 as the minimum while 4 as the maximum score, and the
overall HS index score is the sum of the 36 questions. Four of 36 questions were
extracted to assess students’ leadership (i.e., the kids find it is pretty easy to
make friends; the kids do like the way they are leading their life; the kids feel that
most people their age do like them; the kids hardly ever do things they know they
shouldn’t do), and the overall Leadership index score (range: 4-16) is the sum of
the four questions, with a higher index score indicating stronger leadership while
a lower index scores indicating poorer leadership.
3.2.2. Family Eating Behaviours
Family eating behaviours data was collected using a revised version of the
Family Eating and Activity Habits questionnaire (FEAH) in the Optimal Growth
Study, which was filled by parents or guardians. The FEAH questionnaire was
used to assess both eating behaviours and activity habits for each family
member; especially, 33, 23, and 23 questions were used to evaluate the child’s,
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mother’s and father’s FEAH respectively. These questions were scored between
0 and 5. Approximately 40% of FEAH questionnaires were responded (n=922).
Among those respondents, 84% of them were the students’ mothers who filled in
questionnaires regarding eating behaviours and activity habits of themselves,
spouses, and children.
Four overall index scores were generated through the FEAH questionnaire
to reflect the child, mother, father and overall Family Eating Behaviours (FEBs).
The child FEB index scores (range: 3-79) are the sum of the 22 child-specific
questions (e.g., how many servings of sweet beverage are consumed by a child
in a typical day? <=1, 2, 3, 4 or >=5) (refer to Table A in the appendix about
questions summary and scores assignment). Similarly, the mother and father
FEB index scores (range: 1-43) are the sum of the 13 mother and father–specific
questions (e.g., when meal time you are not hungry, what do you do? not eat, eat
less, eat the same or never happens) (refer to Tables B and C in the appendix
about questions summary and scores assignment respectively). In addition, the
overall family FEB index scores (range: 5-165) are the sum of the child, mother
and father FEB index scores.
Moreover, the 22 child-specific questions were further categorized into
seven groups of questions based on the principle of factor analysis, such as
emotional eating, unregulated eating, eating by the TV, and so on (Hajna, et al.,
2014), and seven new index scores were then collected by adding the answering
to each group of questions to reflect the child’s specific eating behaviours (also
called as effective components of eating behaviours). Similarly, the 13 mother
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and father–specific questions were further categorized into five or four groups of
questions; and five new index scores reflect the mother’s and four new index
scores reflect the father’s specific eating behaviours, respectively. Higher index
scores indicate less optimal family members’ specific eating behaviours, while
lower index scores indicate more optimal family members’ specific eating
behaviours (refer to Tables D, E, and F in the appendix about questions
summary and scores assignment respectively).
3.2.3. Nutrients Intake
Nutrients intake was estimated by a validated food frequency questionnaire
(Harvard Medical School Eating Survey (HMSES), C-02-1), which has 147
questions based on 77 food items and was filled by students in class. Daily
nutrients intake, such as the quantity of macronutrients (carbohydrates, proteins,
fats) and micronutrients (vitamins, minerals) in food, was derived at Harvard
Medical School (Boston, MA) with the questionnaire being analyzed by the
Nutrition Quest Data-On-Demand System (Berkeley, CA).
3.2.4. Covariates
3.2.4.a. Physical Activity
Students’ Physical Activity (PA) was examined using a validated Participation
Questionnaire (PQ) in PHAST study, which has 63 questions based on 7
sections: free time activities, intramural or house league games, school sports
teams, and so on. The PA scores (also called as PQ scores) are the sum of the
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63 questions, and the higher scores indicate a more active level of PA while
lower scores represent a less active level of PA.
3.2.4.b. Measurements of Weight and Height
In PHAST study, students had their weight and height measured at school.
Weight was measured using a calibrated electronic scale to 0.1kg and standing
height was measured using a calibrated wall-mounted stadiometer to 0.1cm.
Body Mass Index (BMI) was then calculated as weight in kilograms divided by
standing height in metres squared. Trained research assistants took all
measurements and participants were required to wear light clothes and no shoes.
3.2.4.c. Parental Marital Status and Education
Parental marital status and education level were obtained via Parental
Questionnaire filled by parents or guardians (wave 7 school assessments).
Seven categories of marital status were in the original questionnaire, and
approximately 84% of parents were married, common-law or living with a partner
while the rest of them were single/never married, widowed, separated, or
divorced. Therefore, a dichotomous variable was created to indicate the parental
marital status in this study: single-parent versus two-parent.
Parental education level refers to the highest level of education that the
parents have attained. Eight categories of educational level were in the original
questionnaire, and approximately 79% of parents were in the category of college
or less, which includes less than high school, high school, some college, trade
certificated college, or college, and the rest of them had undergraduate degree
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(BA, BSc), professional degree (MD, LLB, BEng, MBA), or graduate degree (MA,
PhD). Therefore, a dichotomous variable was also created to indicate the
parental education level in this study: college or less versus university.
3.2.4.d. Family Income
The information of family income was obtained from Parental Questionnaire in
PHAST study (wave 7 school assessments). In this study, family income refers to
the total family income from all sources before taxes and deductions during the
past 12 months for students’ families when the questionnaire was filled.
According to the guideline of Statistics Canada, cut-offs based on 1992 Family
Expenditure Surveys for a family of four-person living in a community with a
population between 30,000 and 99,999 are the most commonly used. Therefore,
we used the 2007 cut-off point for a family of four-person living in a community
with a population between 30,000 and 99,999 when the data was collected at the
same year, $34,457, to categorize the family income into low income versus
non–low

income

(http://www.statcan.gc.ca/pub/75f0002m/2012002/tbl/tbl02-

eng.htm; http://www.statcan.gc.ca/pub/75f0002m/2012002/lico-sfr-eng.htm).
3.3. Statistical Analysis
Characteristics of the study sample were described by sex. Covariates were
compared between sex using student t-test for continuous variables and Chisquare test for categorical variables. Linear Correlation, Simple Linear
Regression (SLR), Multiple Linear Regression (MLR) and Analysis of Variance
(ANOVA) were used to examine the relationship between FEB scores and
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academic performance, which was measured as the child’s EQAO grades,
extracurricular activity, and leadership. SAS 9.4 was used for all analyses (SAS
Institute Inc., Cary, NC, USA). Level of statistical significance was set at a twotailed p-value <=0.05.
To test Hypothesis 1 students’ academic performance is associated with
family eating behaviours, 354 students with no missing values of academic
performance, family eating behaviours and sex information were included.
Multiple Linear Regression (MLR) models were used to examine the relationship
between family eating behaviours and academic performance. Dependent
variables in these models were the child’s EQAO grades, extracurricular activity,
leadership, and overall academic performance; and family eating behaviours
measured as FEB scores were the main predictive variables.
The EQAO grades include the grades for math, reading, and writing
separately, as well as the sum of three grades as the total EQAO grade. The
overall academic performance score was calculated as the sum of the child’s
standardized z score of total EQAO grade, extracurricular activity, and leadership
index scores. As the main independent variable, FEB scores for the child, mother,
father, and entire family were put into the models separately. Four models were
then used to adjust the impacts of other potential confounding variables. In Model
1, children’s age and sex were adjusted since they were found to be associated
with academic performance (Navarro, et al., 2015, Weis, et al., 2013). In Model 2,
children’s BMI and total PA scores were further adjusted since these two were
also documented in literature review for their associations with children’s
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academic achievements (Carey, et al., 2015, Oriel, et al., 2011). In Model 3,
parental education, marital status, and family income were further adjusted
because literatures indicated that they played roles in their child’s school
performance (Kloosterman, et al., 2009, Sun & Li 2009, Hanson, et al., 2013). In
Model 4, school location was added into the previous model since previous
findings reported that school children in urban areas performed better
academically compared to their counterparts in rural areas (Ezeudu, 2014;
Osokoya, 2012; Owoeye, 2011).
To examine Hypothesis 2 family meals frequency and family members’
specific eating behaviours contribute to children’s performance at school, 689
students without missing academic performance, family meals frequency and sex
information were included. Firstly, ANOVA models were performed to re-verify
the association between the frequency of family meals and school children
academic achievement confirmed in previous studies; subsequently, MLR
models were used to investigate the relationship between specific eating
behaviours of the child, mother and father and children’s school attainment.
Dependent variables in these models were the child’s EQAO grades,
extracurricular activity, leadership, and overall academic performance; and the
main predictive variables were family meals frequency measured as how often
family members eat the breakfast, lunch, snacks, or dinner together, and each
family member specific eating behaviours measured as the child, mother, or
father specific eating behaviours index scores. For both ANOVA and MLR
models, the covariates in Model 1 were children’s age and sex; in Model 2,
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children’s BMI and total PA scores were added in; in Model 3, parental education,
marital status, and family income were further added in; in Model 4, also added
school location.
For Hypothesis 3 children’s nutrition intake intermediately affects the
relationship between family eating behaviours and children’s academic
performance, 160 students (sample size may vary depended on different
analyses) with no missing values of academic performance, family eating
behaviours, children’s nutrition intake and sex information were included. MLR
models were proposed to examine the impacts of family eating behaviours on
school children’s academic performance with the child’s nutrition intake acting as
an intermediary, where the relationships between FEB scores, family members’
specific eating behaviours and children’s academic performance were confirmed
by the two hypotheses above. In these models, dependent variables were the
child’s EQAO grades, extracurricular activity, leadership, and overall academic
performance; and the main predictive variables were the FEB scores for the child,
mother, father, and entire family as well as specific eating behaviours of the child,
mother, and father separately. Four models were then used to adjust for the
impacts of the child’s nutrition intake as well as other potential confounders (i.e.,
children’s age, sex, BMI, PA, parental education, marital status, and family
income). In Model 1, macronutrients including carbohydrate, protein, and
docosahexaenoic acid (DHA) were adjusted because literatures reported their
associations with children’s school attainment (Brew, et al., 2015; Chung, et al.,
2012). In Model 2, I adjusted for micronutrients such as vitamin B12, vitamin D,
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folate acid and iron, which were found to be related to children’s school
performance (Eilander, et al., 2010, de Moura, et al., 2013). In Model 3, healthy
foods such as milk, vegetables and fruits were adjusted because previous
findings indicated these foods have influences on children’s school achievement
(Kim, Kim, & Kang, 2016; Kim, et al., 2016). In Model 4, I adjusted for junk foods
such as coke, ice tea, pizza, hotdog and French fries because they were
documented in literatures for their associations with children’s school
performance (Burrows, Goldman, Olson, Byrne, & Coventry, 2017; Kim, et al.,
2016). Refer to Figure 2 for data analytical strategies.
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Figure 2. Data Analytical Strategy
Method
1st
Hypothesis

2nd
Hypothesis

3rd
Hypothesis

Rationale

Model

Linear Correlation

examine if there is a linear correlation between
family eating behaviours and school children
academic performance

Simple Linear Regression
(SLR)

further examine whether a child’s school
achievement can be predicted by family eating
behaviours if a linear correlation is identified

Multiple Linear Regression
(MLR)

examine the relationship identified in SLR with
taking potential confounding variables into
account

Model 1: adjusting for child’s age, sex
Model 2: further adjusting for child’s Body Mass
Index (BMI), Physical Activity (PA)
Model 3: further adjusting for parental education,
marital status, family income
Model 4: further adjusting for school location

One-way Analysis of Variance
(One-way ANOVA)
&
Analysis of Covariance
(ANCOVA)

re-verify the association between the frequency
of family meals and children’s academic
achievement

Model 1: adjusting for child’s age, sex
Model 2: further adjusting for child’s Body Mass
Index (BMI), Physical Activity (PA)
Model 3: further adjusting for parental education,
marital status, family income
Model 4: further adjusting for school location

Multiple Linear Regression
(MLR)

investigate the relationship between specific
eating behaviours of the child, mother and
father and children’s school attainment

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s Body Mass
Index (BMI), Physical Activity (PA)
Model 3: further adjusting for parental education,
marital status, family income
Model 4: further adjusting for school location

Multiple Linear Regression
(MLR)

examine if a child’s nutrition intake
intermediately affects the relationship between
family eating behaviours and school children

Model 1: adjusting for carbohydrate, protein, and
Docosahexaenoic Acid (DHA)
Model 2: adjusting for vitamin B12, vitamin D, folate
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academic performance
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acid, and iron
Model 3: adjusting for milk, mixed vegetables, and
fruits
Model 4: adjusting for coke, ice tea, pizza, hotdog,
and French fries
Adjusting for the child’s age, sex, Physical Activity
(PA), Body Mass Index (BMI), parental education,
marital status, and family income with each model
simultaneously

Chapter 4 - Results
The results are initially presented as the description of demographical
characteristics of study participants. The findings of three hypotheses are
reported separately.
4.1. Demographical Characteristics
The demographical characteristics of the study sample by sex are presented in
Table 2. Of the 1,452 selected participants, 710 (48.86%) were girls and 743
(51.14%) were boys. Children’s age was similar between sexes. Overall, girls
achieved better EQAO grades than boys except for EQAO math grade, which
showed no difference between sexes; girls had higher level of means on reading,
writing and overall grades compared to boys (p<0.001). Additionally, girls showed
a stronger potential in leadership represented with a higher leadership index
score (13.47 vs. 12.97, p<0.001). For extracurricular activities, among 413
students (28.42%) who had such information, boys had higher means of
extracurricular activity index scores compared to girls (33.31 vs. 31.65, p<0.05).
The general FEB index scores were similar for both sexes. In terms of child’s
daily nutrients intake, with the exception of fruits consumption, there were
significant differences in nutrients intake by sex. Compared to girls, boys had
significantly higher intakes of macronutrients (carbohydrate: 320.12 vs. 290.05,
p<0.001; protein: 86.80 vs. 78.59, p<0.001; and Docosahexaenoic Acid (DHA):
0.05 vs. 0.04, p<0.001), micronutrients (vitamin B12, vitamin D, folate acid, and
iron), milk, junk foods (coke, ice tea, pizza, hotdog, and French fries) and total
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energy, but lower intake of vegetables (p<0.05). There were no differences in
other variables between sexes, such as children’s physical activity (PA) level,
body mass index (BMI), parental education level, marital status and family
financial conditions.
4.2. Family Eating Behaviours and School Children Academic Performance
The results of linear regression models are described below. A total of 354
students who did not have missing information on academic performance, family
eating behaviours and sex were included in the analyses.
4.2.1. Family Eating Behaviours and Children EQAO Grades
The impacts of FEB on the child’s EQAO grades are presented in Table 3 –
Table 6. Table 3 shows the relationship between the children’s eating behaviours
measured as FEB scores and EQAO grades of math, reading, writing, and
overall. The negative associations were observed, which means that when
children had worse eating behaviours (higher FEB scores), on average, their
math, reading, writing, and overall EQAO grades would decrease about 0.011,
0.002, 0.001, and 0.015 units respectively (Model 1). However, the changes did
not reach statistical significance regardless which model was used. The similar
associations had also been observed for the mother’s FEB scores (Table 4), the
father’s FEB scores (Table 5), and the overall family FEB scores (Table 6).
4.2.2. Family Eating Behaviours and Children Leadership
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The results of FEB scores on children’s leadership are shown in Table 7.
Negative associations were found in most models. However, none of them
reached statistical significance.
4.2.3. Family Eating Behaviours and Children Extracurricular Activity
Table 8 presents the results of FEB scores on the child’s extracurricular activity.
Although the father’s FEB scores were negatively associated with the child’s
extracurricular activity in all models, which means that when fathers had worse
eating behaviours (higher FEB scores), their children would have less
participation in extracurricular activity; however, none of them reached significant
level regardless which model was used. On the contrary, a positive relation was
observed between the child’s extracurricular activity and the child’s FEB score,
the mother’s FEB score as well as the overall family FEB score. On average,
there were 0.504 units increase in the child’s extracurricular activity index score
for one unit increase of child’s FEB score; 0.961 units increase for one unit
increase of mother’s FEB score; and 0.27 units increase for one unit increase of
overall family FEB score. However, the statistical significance was only observed
in Model 3, after adjusting for the child’s age, sex, PA, BMI, parental education,
marital status and family income.
4.2.4.

Family

Eating

Behaviours

and

Children

Overall

Academic

Performance
Table 9 reports the findings of FEB scores on school children overall academic
performance. Some models showed positive relations while others showed
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negative associations, however, none of them reached statistically significant
level.
4.3. Family Meals Frequency, Family Members Specific Eating Behaviours
and School Children Academic Performance
The results of whether there are relations between family meals frequency and
children’s academic performance, particularly, the relationships between family
member’s specific eating behaviours and children’s academic achievement are
summarized in Table 10 – Table 28.
4.3.1. Family Meals Frequency and School Children Academic Performance
4.3.1.a. Family Meals Frequency and Children EQAO Grades
The mean levels of the EQAO grades on math, reading, writing and overall by
family breakfast frequency are shown in Table 10. Compared to children who
“never” ate breakfast with parents, children who ate breakfast “frequent” or
“sometimes” with their parents had, in general, higher averages on math, reading,
writing, and overall EQAO grades regardless whether adjusting for covariates or
not. However, the significance disappeared on EQAO math grade after adjusting
for the child’s age, sex, PA, BMI, parental education, marital status and family
income (Model 3). Compared to children who reported “never” ate breakfast with
their parents, children who did “frequently” or “sometimes” had approximately 0.2
marks higher on average for the EQAO grades of math, reading and writing
(p<0.05). As noted, approximately only half of the sample size was in the model
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of adjustment in comparison to that of without adjustment. The results of all four
models are referred to Table G in the appendix.
The mean levels of school children EQAO grades on math, reading, writing
and overall by family lunch frequency are reported in Table 11. Students who
“sometimes” had lunch with their parents, obtained a higher average on EQAO
math grade compared to their peers who “frequently” or “never” had lunch with
parents regardless whether adjusting for covariates or not (p<0.05). However,
there was no more significance after adjusting for the child’s age, sex, PA, BMI,
parental education, marital status and family income (Model 3). Although the
differences did not reach significant level, children who “frequently” ate lunch with
parents, had higher mean levels of the EQAO grades on reading, writing and
overall in comparison to those who “sometimes” or “never” ate lunch with parents
after adjusting for the child’s age, sex, physical activity, BMI, parental education,
marital status and family income (Model 3). The further adjustment for school
location (Model 4) reached statistical significance for averages of the EQAO
grades on writing and overall (p<0.05). The results of all four models are referred
to Table H in the appendix.
Table 12 presents the mean levels of school children EQAO grades by
family snacks frequency. Regardless whether adjusting for covariates or not,
children who “frequently” had snacks with parents, obtained a higher average in
EQAO math grade compared to those who “sometimes” or “never” had snacks
with parents though they were not statistically significant. Similarly, students who
“frequently” had snacks with their parents, obtained a higher mean level of EQAO
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reading grade in comparison to those who “sometimes” or “never” did before
adjustment; and the observed difference remained significant after adjusting for
the child’s age and sex (Model 1) (p<0.05). On the contrary, those who “never”
ate snacks with parents, comparing to their peers who did “frequently” or
“sometimes”, had higher averages of the EQAO grades on writing and overall
before adjustment (p<0.05). Additionally, the mean levels of writing and overall
grades remained significant after adjusting for the child’s age and sex (Model 1),
and the further adjustment for the child’s PA and BMI kept the average of writing
grade significant (Model 2). The results of all four models are referred to Table I
in the appendix.
Table 13 shows the average levels of school children EQAO grades by
family dinner frequency. In general, students who “frequently” ate dinner with
parents, had higher mean levels of the EQAO grades on math, reading, writing
and overall, compared to those who “sometimes” or “never” ate dinner with
parents before adjusting for covariates. The adjustment of the child’s age, sex,
PA, BMI, parental education, marital status and family income (Model 3) did not
change the observed difference in the child’s math average, but changed the
differences in mean levels of reading, writing and overall grades. However, none
of them reached statistically significant level regardless whether or not adjusting
for covariates. The results of all four models are referred to Table J in the
appendix.
4.3.1.b. Family Meals Frequency and Children Leadership, Extracurricular
Activity, and Overall Academic Performance
50

The mean levels of school children leadership, extracurricular activity, and overall
academic performance index scores by family meals frequency are reported in
Tables 14, 15, and 16, respectively. Children who “frequently” ate breakfast,
lunch, snacks or dinner with parents in comparison to their peers who did
“sometimes” or “never”, in general, had no significant differences on average
index scores of leadership, extracurricular activity, or overall academic
achievements. It was grateful majority of children generally ate dinner with their
parents and only a few of them never had dinner with parents. Refer to Tables K,
L, and M about the results of all models in the appendix.
4.3.2. Family Members Specific Eating Behaviours and School Children
Academic Performance
Tables 17- 28 focus on the impacts of families’ specific eating behaviours on
children’s academic performance. A total of 354 students who had no missing
information for the analyses were included in this section.
4.3.2.a. The Child’s Specific Eating Behaviours and School Children Academic
Performance
There are seven specific eating behaviours or effective components of eating
behaviours among children, which were identified by previous researchers
(Hajna, et al., 2014). They are, eating meals with parents, emotional eating,
sweet beverage consumption/snacking, eating by the TV, unregulated eating,
eating in the bedroom, and eating ‘on-the-go’. The impacts of these specific
eating behaviours on the child’s EQAO grades are shown in Table 17. Some of
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them showed negative relations and some of them showed positive relations;
however, none of them reached statistical significance. This means the child’s
specific eating behaviours were not found to be associated with the child’s EQAO
grades on math, reading, writing or overall.
The impacts of effective components on the child’s leadership are shown in
Table 18. The child’s effective component index score in “eating in the
bedroom/study” was positively associated with the child’s leadership in Model 3.
On average, the child’s index score of “eating in the bedroom/study” increased in
one unit, the child’s leadership index score would increase 0.382 units (β=0.382,
95%CI: 0.054/0.709).
Table 19 reports the impacts of effective components on the child’s
extracurricular

activity.

The

child’s

behaviour

of

“sweet

beverage

consumption/snacking” was positively related to the child’s extracurricular activity,
with 1-unit increase of index score associated with 0.727 units increase in child’s
extracurricular activity index score (Model 1: β=0.727, 95%CI: 0.090/1.365). The
further adjusting for other covariates enhanced this positive association; the
slopes changed from Model 2 (β= 0.857) to Model 3 (β=1.632). However, the
significance disappeared after further adjusting for school location in Model 4. In
addition, the child’s behaviour of “unregulated eating” was also positively
associated with the child’s extracurricular activity, with the slopes shown as
β=1.510 in Model 3 and β=2.024 in Model 4.
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Table 20 represents the impacts of effective components on the child’s
overall academic performance. The child’s behaviour of “sweet beverage
consumption/snacking” was positively associated with the child’s overall
academic performance. On average, the child’s index score of “sweet beverage
consumption/snacking” increased in one unit, the child’s overall academic
performance index score would increase 0.378 units. However, only Model 3
reached statistical significance (β=0.378, 95%CI: 0.092/0.663).
4.3.2.b. The Mother’s Specific Eating Behaviours and School Children Academic
Performance
There are five specific eating behaviours or effective components of eating
behaviours

among

mothers

(Hajna,

et

al.,

2014).

They

are,

emotional/uncontrolled eating, eating by the TV, eating ‘on-the-go’, eating in the
bedroom/study, and unregulated eating. The impacts of these specific eating
behaviours on the child’s EQAO grades are shown in Table 21. The mother’s
index score in “eating by the television” was negatively associated with the child’s
EQAO math grade. On average, the mother’s index score of “eating by the
television” increased in one unit, the child’s EQAO math grade would decrease
by 0.061 units (95%CI: -0.115/-0.007, p=0.0275 in Model 1). The further
adjustment for other covariates did even strengthen this negative association; the
slopes changed from Model 2 (β= - 0.064) to Model 4 (β= - 0.133) with all
remaining statistically significant. In addition, the mother’s behaviour of “eating by
the television” score was also negatively related to the child’s EQAO overall
grade, with 1-unit increase associated with approximately 0.2 units decrease in
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overall grade. However, only Model 4 reached significant level (β= - 0.248,
95%CI: -0.489/-0.007).
The impacts of mother’s effective components on the child’s leadership are
shown in Table 22. The mother’s behaviour of “eating in the bedroom/study” was
found positively related to the child’s leadership in Model 3. On average, 1-unit
increase in the mother’s index score of “eating in the bedroom/study” was
associated with 0.52 units increase in the child’s leadership index score (β=0.520,
95%CI: 0.096/0.944).
Table 23 presents the impacts of mother’s effective components on the
child’s extracurricular activity. The mother’s effective component index score in
“emotional/uncontrolled eating” was positively associated with the child’s
extracurricular

activity.

On

average,

the

mother’s

index

score

of

“emotional/uncontrolled eating” increased in one unit, the child’s extracurricular
activity index score would increase 0.638 units (95%CI: 0.058/1.218, p=0.0314
in Model 1). The further adjustment for other covariates maintained this positive
association; the slopes changed from Model 2 (β=0.609) to Model 4 (β=1.630)
with all remaining statistically significant.
Table 24 presents the impacts of mother’s effective components on the
child’s overall academic performance. Regardless of which model was used,
results showed no significant associations between effective components of the
mother’s eating behaviours and the child’s overall academic performance.
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4.3.2.c. The Father’s Specific Eating Behaviours and School Children Academic
Performance
There are four specific eating behaviours or effective components of eating
behaviours among fathers (Hajna, et al., 2014). They are, eating by the TV/latenight eating, eating ‘on-the-go’, emotional eating, and unregulated eating. The
impacts of father’s eating behaviour components on the child’s EQAO grades are
presented in Table 25. Some of them showed negative relations and some of
them showed positive relations; however, no one was statistically significant. This
suggests that the father’s effective components index scores seemed not to be
associated with the child’s EQAO grade on math, reading, writing or overall.
The impacts of father’s eating behaviour components on the child’s
leadership are shown in Table 26. No significant association was observed
regardless of which model was used.
Table 27 reports the impacts of father’s eating behaviour components on
the child’s extracurricular activity. The father’s behaviour of “emotional eating”
was inversely associated with the child’s extracurricular activity, with 1-unit
increase related to approximately 2.7 units decrease in the child’s extracurricular
activity index score. However, only Model 4 reached significant level (β= - 2.713,
95%CI: -5.160/-0.266).
Table 28 presents the impacts of father’s eating behaviour components on
the child’s overall academic performance. The father’s effective component index
score in “eating on-the-go” was negatively related to the child’s overall academic
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performance. On average, the father’s behaviour of “eating on-the-go” index
score increased in one unit, the child’s overall academic performance index
score would decrease 0.438 units (Model 1: β= - 0.438, 95%CI: -0.797/-0.078);
the negative association was slightly attenuated after further adjusting for other
covariates, with the slope shown as β= - 0.385 in Model 2 (95%CI: -0.751/-0.019).
In addition, the father’s behaviour of “emotional eating” was also negatively
associated with the child’s overall school performance, with 1-unit increase
related to 0.733 units decrease in the child’s overall academic performance index
score. However, only Model 4 reached significant level (β= - 0.733, 95%CI: 1.378/0.088).
4.4. Daily Nutrients Intake and School Children Academic Performance
A total of 160 students, who did not have missing information on academic
performance, family eating behaviours, children’s nutrition intake and sex, were
included in this section for exploring whether children’s daily nutrients intake
plays an intermediate role in the relationship between family eating behaviours
and school children academic performance. The daily nutrients intake included
macronutrients intake (i.e., carbohydrate, protein, and docosahexaenoic Acid
(DHA)), and micronutrients intake (i.e., vitamin B12, vitamin D, folate acid, and
iron). Healthy foods consumption was referred as consumption of milk,
vegetables, and fruits; while junk foods consumption was referred as
consumption of coke, ice tea, pizza, hotdog, and French fries.
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4.4.1.

Family

Eating

Behaviours

and

School

Children

Academic

Performance after adjusting for Children’s Nutrients Intake
As aforementioned, the child’s, the mother’s as well as the overall family FEB
scores were observed to be positively associated with the child’s extracurricular
activity after adjusting for the child’s age, sex, PA, BMI, parental education,
marital status and family income (refer to Table 8). Therefore, we want to explore
whether children’s nutrients intake intermediately affects the relations between
FEB scores and children’s extracurricular activity, and the results are presented
in Table 29. After additionally adjusting for children’s intakes of macronutrients,
micronutrients, healthy foods and junk foods separately, the impacts of the child,
mother, and overall family eating behaviours on the child’s extracurricular activity
remained statistically significant. However, the observed positive association
between overall family FEB score and the child’s extracurricular activity was not
significant after adjusting for the child’s junk foods consumption (β=0.17, 95%CI:
-0.065/0.404).
4.4.2. Family Members Specific Eating Behaviours and School Children
Academic Performance after adjusting for Children’s Nutrients Intake
4.4.2.a. The Child’s Specific Eating Behaviours and School Children Academic
Performance after further adding Children’s Nutrients Intake
As the results showed in Table 18, the child’s behaviour of “eating in the
bedroom/study” was positively associated with the child’s leadership after
adjusting for the child’s age, sex, PA, BMI, parental education, marital status and
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family income. The results of further adding children’s daily nutrients intake are
shown in Table 30. The adding of children’s nutrients intake did not change the
positive associations between the child’s behaviour of “eating in the
bedroom/study” and leadership index score.
In

addition,

the

child’s

behaviours

of

“sweet

beverage

consumption/snacking” and “unregulated eating” were positively associated with
the child’s extracurricular activity after adjusting for demographic covariates (refer
to Table 19). The results of exploring whether children’s nutrients intake
intermediately affects the relations between the child’s specific eating behaviours
and extracurricular activity are listed in Table 31. The child’s index scores in
“sweet beverage consumption/snacking” and “unregulated eating” remained
positive associations with extracurricular activity after additionally adjusting for
the child’s intakes of macronutrients, micronutrients, healthy foods and junk
foods separately. However, the positive relation disappeared in the model of the
child’s behaviour of “sweet beverage consumption/snacking” and extracurricular
activity after adding child’s junk foods consumption (β=1.103, 95%CI: 0.151/2.358).
To examine if children’s nutrients intake impacts the observed positive
association

between

the

child’s

behaviour

of

“sweet

beverage

consumption/snacking” and the child’s overall academic performance (refer to
Table 20), Table 32 shows the results of adding nutrient variables. The positive
associations remained statistically significant for adding
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macronutrients,

micronutrients, and healthy foods, but not for adding junk foods consumption
(β=0.194, 95%CI: -0.135/0.523).
4.4.2.b. The Mother’s Specific Eating Behaviours and School Children Academic
Performance after further adding Children’s Nutrients Intake
As aforementioned in Table 21, the mother’s behaviour of “eating by the
television” was negatively associated with the child’s EQAO math grade after
adjusting for demographic covariates. The results of investigating whether adding
children’s daily nutrients intake affects the observed negative relationship are
shown in Table 33. The observed negative relation was not affected by adding
child’s micronutrients intake, but affected by adding macronutrients intake (β= 0.083, 95%CI: -0.170/0.003), healthy foods consumption (β= - 0.084, 95%CI: 0.169/0.000), or junk foods consumption (β= - 0.079, 95%CI: -0.169/0.011).
As seen in Table 22, the mother’s behaviour of “eating in the
bedroom/study” was positively associated with the child’s leadership index score
after adjusting for covariates. Table 34 are the results of checking if adding
children’s nutrients intake influences the observed positive relationship.
Regardless whatever nutrients were added into the model, the positive relation
between the mother’s behaviour of “eating in the bedroom/study” and the child’s
leadership index score was not affected.
From Table 23, the mother’s behaviour of “emotional/uncontrolled eating”
was also observed to be positively associated with the child’s extracurricular
activity. To examine whether children’s nutrients intake affects the observed
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positive relationship, the results of adding nutrients intake are represented in
Table 35. The positive relation stayed statistically significant regardless whatever
nutrients were added into the model.
To examine if there is a multi-collinearity among covariates adjusted in the
models, variance inflation factor (VIF) was calculated and no multi-collinearity
was found (VIF<10).
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Chapter 5 – Discussion

We examined the associations of school children academic performance with
general family eating behaviours, family member’s specific eating behaviours
including the frequency of family meals, and child’s daily nutrients intake. The
main findings of this study are:
1) The less optimal child eating behaviours, indicated as a higher child FEB index
score, were associated with children’s lower EQAO grades of math, reading,
writing and overall though they were not statistically significant (Table 3). The
similar associations were observed for mother FEB, father FEB and overall family
FEB index scores respectively (Tables 4-6). On the contrary, the less optimal
child eating behaviours were significantly associated with children’s more active
participation in extracurricular activity (Table 8). The similar relationships were
also observed in mother eating behaviours, and overall family eating behaviours
(Table 8).
2) “Frequently” eating breakfast with parents was associated with the child’s
higher EQAO grades on math, reading, writing, and overall (Table 10);
“sometimes” eating lunch with parents was also associated with the child’s better
EQAO math grade (Table 11). Interestingly, “frequently” eating snacks with
parents was associated with the child’s better EQAO reading grade but poorer
writing and overall grades (Table 12). Moreover, the less optimal child specific
eating behaviours, indicated as a higher child eating behaviour components
index score, were associated with the child’s better leadership, extracurricular
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activity, and overall academic performance, respectively (Tables 18-20). The less
optimal mother specific eating behaviours, indicated as a higher mother eating
behaviour components index score, were associated with the child’s poorer
EQAO grades on math and overall, but associated with child’s better leadership
and more extracurricular activity, respectively (Tables 21-23). The less optimal
father specific eating behaviours, indicated as a higher father eating behaviour
components index score, were associated with the child’s less extracurricular
activity and poorer overall academic performance (Tables 27-28).
3) When adding nutrients intake variables into those observed statistically
significant models, we found that a) the adding of child’s junk foods consumption
did affect the relationship between the less optimal overall family eating
behaviours and the children’s more extracurricular activity (Table 29); b) the
adding of child’s junk foods consumption affected the relations between the
child’s behaviour of “sweet beverage consumption/snacking” and the child’s more
extracurricular activity and better overall academic performance (Tables 31-32);
and c) the adding of child’s intakes of macronutrients, healthy foods and junk
foods separately affected the relationship between the mother’s behaviour of
“eating by the TV” and the child’s lower EQAO math grade (Table 33).
5.1. Associations between Family Eating Behaviours and School Children
Academic Performance
Previous studies have examined the relationship between family eating
behaviours and school children nutrition intake (Dallacker, et al., 2018; Fulkerson,
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et al., 2018; Park, et al., 2017), and between children’s nutrition intake and their
academic performance (Chung, et al., 2012; de Moura, et al., 2013; Florence, et
al., 2008; Kim, et al., 2016; Taras, 2005; Vassiloudis, et al., 2014). However, to
our knowledge, no study has directly investigated the association between family
eating behaviours and school children academic performance. The results of this
study have shown that there is no association between children’s EQAO grades
and children’s family eating behaviour index score, neither mother’s or father’s or
the entire families’. But children who were more actively participating in
extracurricular activity were more likely to have less optimal eating behaviours;
and the similar relationships were observed in their mother’s as well as in the
entire family’s eating behaviours. These findings are consistent with previous
studies on the association between unhealthy eating habits and adolescents’
physical activity. A number of studies have reported that participation in physical
activities was associated with more frequent eating at fast food restaurants
among children (Voracova, et al., 2018; Jonnalaqadda, et al., 2001; Larson, et al.,
2014). Adolescents engaging in physical activities consume massive energies
during exercise, and therefore are more likely to eat at fast food restaurants to
meet their high demands in terms of energy expenditure. For example, rugby
players tended to behave binge eating frequently (Compte, et al., 2018). In a
typical rugby match, players cover on average nine kilometers distance while
facing monstrous body collisions, and hence a larger body is considered to be a
player’s body armour against collisions, consequently enhancing his physical
performance and facilitating sport success. Other studies have also observed
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that sweet drinks/snacks were more likely to be consumed when children
participated in sport activities (Grenard, et al., 2013; Kelishadi, et al., 2007).
Young people may not be sufficiently hydrated during exercise, and thereby they
may be more impulsively to drink whatever energy-dense but good-tasting
beverages (i.e., soda, coke, ice-tea) later the same day.
Literatures revealed that depression, anxiety and stress are more
prevalent among mothers of young children in today’s fast-paced daily life
(Skouteris, et al., 2009; Rachel, et al., 2014). Furthermore, mothers with these
negative symptoms are more likely to engage in emotional eating, that is, eating
foods for the purpose of soothing and regulating their emotions (Spoor, et al.,
2007; Rachel, et al., 2014). In a family context, mothers’ emotional eating
behaviours can be directly observed and then imitated by their children. In
addition, during child-feeding practices, mothers themselves using eating as a
coping strategy are more prone to use these coping techniques for their children.
A typical example is that mothers use foods to regulate and soothe their
children’s emotions. As a result, children’s emotional eating habits and unhealthy
dietary patterns have been eventually established (Farrow, et al., 2005; Francis,
et al., 2001; Haycraft, et al., 2008; Rachel, et al., 2014). Moreover, as discussed
above, children’s unhealthy eating behaviours are more common among those
who actively participate in physical activities (Voracova, et al., 2018;
Jonnalaqadda, et al., 2001; Larson, et al., 2014; Compte, et al., 2018; Grenard,
et al., 2013; Kelishadi, et al., 2007). Thus, the observed positive association
between mothers’ emotional eating behaviours and their children’s engagement
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in extracurricular activity may reflect an indirect pathway, that is, mothers’
emotional eating behaviours influence their children’s emotional eating habits.
Their children are more likely to consume unhealthy diet, which is very common
when children are engaging in those extracurricular activities.
5.2. Impacts of Family Meals Frequency and Family Members Specific
Eating Behaviours
5.2.1. Family Meals Frequency
The results of this study have shown that having breakfast, lunch, or snacks with
families together was associated with school children’s EQAO grades.
Specifically, having breakfast with parents was associated with better grades on
math, reading, writing as well as better overall grade, having lunch with parents
was associated with better math grade, and having snacks with parents was
associated with better reading grade but poorer writing and overall grades.
However, family meals frequency seems not to be associated with children’s
leadership or extracurricular activity, the other two components of children’s
academic performance. Overall, the findings from this study are similar to that
from other studies regarding children’s school grades. For example, a number of
studies found that families eating meals together frequently, in general, was
associated with school children’s higher GPA (Eisenberg, et al., 2004; CorreaBurrows, et al., 2017). Some other studies found that having family meals
together more often was also related to adolescents’ better developmental assets
(i.e., commitment to learning, positive values, self-esteem, social competencies)
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and less high-risk behaviours (i.e., depression/suicide, substance use, sexual
activity, physical violence, school problems) (Fulkerson, et al., 2006; Sen, 2010;
Adolphus, et al., 2016). In summary, the impacts of family breakfast and dinner
frequency on childlren’s school performance have been fully investigated in those
studies, while the effects of family lunch or snacks frequency are undiscovered in
the past. Nevertheless, both present and previous studies have testified the
importance of family meals, and thereby parents should be educated about
adolescents’ nutrition needs and encouraged to spend time preparing and eating
healthy meals with their children.
5.2.2. Family Members Specific Eating Behaviours
Numerous studies have examined the relationship between children’s specific
eating behaviours and their academic performance (Gajre, Fernandez,
Balakrishna, & Vazir, 2008; Kim, et al., 2016; Correa-Burrows, Burrows, Orellana,
& Ivanovic, 2015; Tam, Ng, Yu, & Young, 2007). Very limited studies, however,
have been conducted to examine the association between parents’ specific
eating behaviours and their children’s school performance. Up to date, this
appears to be the first study to examine the impact of each parent’s specific
eating behaviours on children’s academic performance respectively.
The findings of this study have shown that 1) the child’s specific eating
behaviours were not associated with the child’s EQAO grades; 2) the child’s less
optimal eating behaviours, such as “sweet beverage consumption/snacking” and
“unregulated eating”, were associated with the child’s more engagement in
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extracurricular activity and better overall academic performance. This may reflect
the observed fact that adolescents’ unhealthy eating habits were associated with
their physical activity (Voracova, et al., 2018; Jonnalaqadda, et al., 2001; Larson,
et al., 2014; Compte, et al., 2018; Grenard, et al., 2013; Kelishadi, et al., 2007).
Surprisingly, this study also demonstrated that 3) the child’s behaviour of “eating
in the bedroom/study” was somehow related to the child’s stronger leadership.
This result is contradictory with previous findings that eating in the bedroom was
associated with a poorer diet quality among school children, which consequently
resulted in a poorer self-leadership. It was believed that the bedroom is a more
casual and relaxed setting and results in more consumption of foods high in
sugar and fat while low in fiber (Marquis & Wright 2007; Scaqliusi, et al., 2016). A
study conducted among 2,337 Grade five students from 143 elementary schools
in Alberta found that the poorer diet quality was related to the poorer selfleadership (Ferland, et al., 2015). In spite of similarities on sample size, age
range and study design between the PHAST study and the Alberta study, the
differences between these two studies include participants recruited and
measurement of leadership. Students in the Alberta study were province wide;
while students in the PHAST study resided only in the Niagara region.
Additionally, the students’ leadership skills in Alberta study were estimated using
nine questions on seven leadership traits (McGuinness & McEIroy, 2010); while
in PHAST study, we extracted four questions from Harter Scale to explore four
leadership potentials (Rob, et al., 2008). Thus, the observed contradictory results
may reflect these differences.
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This study has found the mother’s less optimal eating behaviours were
associated with the child’s poorer EQAO grades but stronger leadership and
more engagement in extracurricular activity. 1) the mother’s behaviour of
“emotional/uncontrolled eating” was associated with the child’s more active
participation in extracurricular activity. As discussed above, mothers’ emotional
eating behaviours have a strong influence on shaping their children’s emotional
eating habits, consequently resulting in adolescents’ unhealthy dietary patterns
(Farrow, et al., 2005; Francis, et al., 2001; Haycraft, et al., 2008; Rachel, et al.,
2014) and eventually being associated with children’s more active participation in
physical activities (Voracova, et al., 2018; Jonnalaqadda, et al., 2001; Larson, et
al., 2014; Compte, et al., 2018; Grenard, et al., 2013; Kelishadi, et al., 2007). 2)
the mother’s behaviour of “eating by the television” was found to be associated
with the child’s lower EQAO grades on math and overall. Parents, particularly
mothers participate in eating snacks while watching TV with their children due to
social and physical motivations (Rachel, et al., 2016; Lindsay, et al., 2009; Ford,
et al., 2012). Spending time as a family together such as eating snacks and
viewing TV can provide opportunities for social interactions among families. For
example, a mother and her child can sit down to watch a movie together while
talking and eating, which helps to form desirable memories for family bonding. In
addition, demanding or stressful jobs may lead tired working-mothers to seek
opportunities for relaxation or enjoyment; and thereby they may engage in their
child’s activity on watching TV episodes or comedies alongside with the
consumption of snacks and beverages. Watching TV is often paired with
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unhealthy snacking among children since energy-dense but low-nutrient foods
and drinks are on TV or on commercials, such as sweet or salty snacks, sugarsweetened beverages, and so on. Exposure to food advertising misleads children
to have higher intakes of fat, sugar and energy than their daily needs,
consequently resulting in a poorer dietary quality and eventually leading to
disadvantageous school performance (Van den Broek, et al., 2018; Feldman, et
al., 2007; Chung, et al., 2012; Florence, et al., 2008; Taras, 2005). 3) the
mother’s behaviour of “eating in the bedroom/study” was related to the child’s
stronger leadership. The table of the living room or the kitchen is the most formal
place for family meals, and it is the setting for family members’ reunion and
interaction as to help reinforcing family ties and bonding (Sobal & Hanson, 2014;
Visser, 2008; Fernanda, et al., 2016). Eating around the table is most commonly
combined with talking and watching television (Visser, 2008; Fulkerson, et al.,
2006; Fernanda, et al., 2016). However, eating in the bedroom was present in
some occasions among mothers and their children. For example, sometimes the
father is watching a soccer game or boxing match in the living room during family
meals, which is less attractive to mothers and children (especially daughters),
and thereby they are more prone to grab foods and go to the bedroom, watch the
soap opera and chat (Fernanda, et al., 2016). Besides, the bedroom is a
particular space encompassing relaxation, casualness and intimacy since it does
not require specific manners or attentions for eating foods, and hence mothers
and children can sit at the bed or on the floor, turn on the TV, eat, and exchange
ideas and thoughts by discussing adults’ jobs or children’s school routines
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(Marquis & Wright, 2007; Visser, 2008; Fernanda, et al., 2016). As previously
discussed, eating in the bedroom has been documented to be associated with
students’ poorer diet quality and consequently poorer self-leadership (Marquis &
Wright, 2007; Scaqliusi, et al., 2016; Ferland, et al., 2015). Since the outcome of
this study (the student’ stronger leadership) is opposite to the outcome from
previous studies, future researches may need to be conducted to validate this
relation and to explore its mechanism.
This study has observed the father’s less optimal eating behaviours were
associated with the child’s less participation in extracurricular activity and worse
overall academic performance. Especially, 1) the father’s behaviour of “emotional
eating” was associated with the child’s less engagement in extracurricular activity
and worse overall school attainment; in addition, 2) the father’s behaviour of
“eating on-the-go” was also associated with the child’s disadvantageously overall
school performance. In the studies by Cimino, et al (2016) (2018), fathers’ binge
eating disorder was associated with a poor father-child feeding practice due to
inappropriate interactions, lack of paternal sensitivity and negatively emotional
climate during feeding, and thus resulted in oppositional/defiant problem among
children. A study conducted by Blandine and colleagues (2009) revealed that
fathers’ cognitive restraint eating was positively associated with their sons’
uncontrolled eating and emotional eating. This father-son link may due to sexspecific genetic and psychological family transmission. Growing adolescent boys
may be more susceptible to hunger to behave uncontrolled/emotional eating
because of their higher energy needs compared to adolescent girls. The study by
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Erika, et al (2017) is the only one to indicate similar finding as the current study,
and they had found emotional dysregulation among adolescents was associated
with their parents’ emotional dysregulation, and disordered eating among
adolescent girls was associated with their parents’ disordered eating. And thus,
they speculated that a relationship between mothers’ and girls’ disordered eating,
as well as a parallel relation between fathers’ and sons’ disordered eating, could
be possible based on concurrence of eating disorders between parents and
offspring of the same sex (Blandine, et al., 2009; Elfhag & Linne., 2005).
However, no study had explored the correlation between the father’s emotional
eating and the child’s physical activity in the past, and therefore more works need
to be conducted to validate the observed association of the current study and to
explore its underlying mechanism.
5.3. Roles of Children Daily Nutrition Intake
This study showed that 1) the statistically significant association between the
worse overall family eating behaviours and children’s more engagement in
extracurricular activity disappeared after adding the child’s junk foods
consumption into the model, similar to the significances between the child’s
behaviour of “sweet beverage consumption/snacking” and the child’s more active
participation in extracurricular activity as well as better overall school attainment.
These findings imply a possibly intermediate role of junk foods consumption on
the associations between family eating behaviours and school children academic
performance. Junk foods refer to foods containing a large number of calories
from sugar or fat and high protein from saturated-fat prepared meat but little fiber,
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vitamins or minerals. Most of junk foods fall into categories of fast food, snack
food or soft drink, and as we discussed above, these unhealthy diets among
adolescents were associated with their more active participation in physical
activity (Voracova, et al., 2018; Jonnalaqadda, et al., 2001; Larson, et al., 2014;
Compte, et al., 2018; Grenard, et al., 2013; Kelishadi, et al., 2007). 2) the
significances between the mother’s behaviour of “eating by the TV” and the
child’s poorer EQAO math grade disappeared after adding the child’s
macronutrients intake, healthy foods and junk foods consumption separately into
the model. These results also imply a possibly intermediate impact of the child’s
nutrition intake on the association between the mother’s eating behaviour and the
child’s educational outcome. As testified by previous studies, the concurrent junk
foods consumption while watching TV between mothers and children was
associated with adolescents’ poor dietary quality and consequently led to their
worse school achievement (Rachel, et al., 2016; Lindsay, et al., 2009; Ford, et al.,
2012; Van den Broek, et al., 2018; Feldman, et al., 2007; Chung, et al., 2012;
Florence, et al., 2008; Taras, 2005). Surprisingly, our results also demonstrated a
possibly intermediate effect of macronutrients or healthy foods on the association
between the mother’s behaviour of “eating by the TV” and the child’s lower math
grade. Both macronutrients (including carbohydrate, protein and fat) and healthy
foods (containing carbohydrate, protein, fat, water, vitamins and minerals) have
nutritious components for maintaining human body’s health and functioning, and
these nutrient components have been found to be associated with children’s
better diet quality, and in turn advantageously affect students’ academic
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performance (Brew, et al., 2015; Chung, et al., 2012; Singh, 2005; Annweiler, et
al., 2016; de Moura, et al., 2013; Eilander, et al., 2010; Schoenthaler, Bier,
Young, Nichols, & Jansenns, 2000; Venkatramanan, Armata, Strupp, &
Finkelstein,

2016).

Therefore,

on

a

speculative

note,

the

concurrent

macronutrients or healthy foods consumption while watching TV between
mothers and children should be associated with adolescents’ higher dietary
quality and consequently lead to their better school achievement. However, the
underlying regulation pathway regarding these opposite effects of children’s
macronutrients intake or healthy foods consumption is not clear, and it may need
more future researches.
5.4. Strengths and Limitations
There are several strengths of this study. First, the combination of several
indicators, including EQAO grades, extracurricular activity and leadership,
examines school children academic performance from a more comprehensive
aspect; especially, looking at EQAO, the provincially standard test, can minimize
the variations and differences of tests between schools. Second, the use of
multiple predictors of children’s school performance, such as the child, mother,
father, and overall family eating behaviours as well as each family member’s
specific eating behaviours, allows for a thorough assessment regarding the roles
of family eating behaviours on the child’s educational attainment. Third, the large
sample size (a total of 354, 689, and 160 students were included in the data
analysis for hypothesis 1, 2, and 3 respectively) from schools in the District
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School Board of Niagara may reflect the characters of student population in this
region.
A few of study limitations must be acknowledged. First, the cross-sectional
study design of this study could not establish conclusions regarding causality.
Second, the information bias and recall bias may occur randomly when
respondents reported eating behaviours data on behalf of their spouses and
children. Third, the measurements for leadership and extracurricular activity may
not be accurate to reflect the two components of academic performance. Fourth,
the nutrient components of healthy foods and junk foods may be partially
overlapped based on their definitions in this study, which may affect the roles of
children’s nutrition intake. Fifth, the age range of participants in this study is
between 11 and 12 years old. During this period, young children experience the
transition from middle childhood into preadolescence, and many changes happen
from their physical growth into emotional development. Therefore, young children
may be more likely to hang out with friends, and their life style and eating
behaviours may be more influenced by peers. Thus, their eating behaviours data
reported by parents may not be accurate. Sixth, lack of information for parenting
styles may affect the roles of parents’ specific eating behaviours on their
children’s school performance. Seventh, multiple comparisons using the same
dependent variables may increase the risk of type 1 error.
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5.5. Conclusion
The results of this study indicate the child, the mother, and the father specific
eating behaviours are associated with certain components of children’s academic
performance; furthermore, children’s daily nutrition intake may intermediately
affect the relationship between family eating behaviours and children’s school
performance. These findings suggest that 1) family-based interventions should
be designed to educate family members on how to modify their own eating
behaviours as to achieve positive outcomes of children’s school performance,
like reducing the frequency of “eating by the television” among mothers, limiting
“emotional eating” among fathers, and optimizing the effects of “sweet beverage
consumption/snacking”, “uncontrolled eating” as well as “eating in the
bedroom/study” among mothers and children; 2) the importance of family meals
and children’s nutrition intake should be emphasized publicly through
conferences, workshops, posters, advertisements and so on. Eating nutritious
and healthy meals together with families should be encouraged to promote
school children’s dietary quality and consequently improve their academic
performance; and 3) future studies may need to be conducted to examine those
observed contradictory associations and explore mechanisms of them.
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Table 1. Characteristics of the Study Sample by Included and Excluded Participants

n

Included a
(n=1452)
Mean (SD) b
Median (IQR) c

n

Excluded a
(n=661)
Mean (SD) Median (IQR)

Pd

Child EQAO Grades e
Math [range: 0-5]

1452

3.05 (0.81)

3.10 (0.80)

585

2.94 (0.84)

3.10 (1.00)

NA

Read [range: 0-5]

1452

3.08 (0.77)

3.30 (0.80)

585

3.00 (0.83)

3.10 (0.80)

NA

Writing [range: 0-5]

1452

3.09 (0.70)

3.10 (0.80)

585

3.04 (0.77)

3.10 (0.80)

NA

Overall [range: 0-15] f

1452

9.23 (2.08)

9.50 (2.20)

585

8.98 (2.24)

9.10 (2.20)

NA

a. Participants missing all grades, and sex data were excluded from the study. All others were included.
b. Mean (Standard Deviation)
c. Median (Interquartile Range)
d. P<0.05 is considered as significant
e. EQAO grades: the abbreviation of Education Quality and Accountability Office grades, including math, read, and writing grades
f. Child Overall Grades: the sum of Math, Read and Writing grades
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Table 2. Characteristics of the Study Sample by Sex

n

Female
(n=710)
Mean (SD) a
Median (IQR) b

n

Male
(n=742)
Mean (SD)
Median (IQR)

Pc

Basic Characteristics
Child Age (month)

652

144.33(3.81)

144.12 (6.18)

675

144.70 (4.00)

144.49 (5.75)

NS

Child Academic Performance (AP)
EQAO Grades d
Math [range: 0-5]
Read [range: 0-5]
Writing [range: 0-5]
Overall [range: 0-15] e
Leadership [range: 4-16]
Extracurricular Activity [range: 17-54]
Overall AP [range: -8-4] f

710
710
710
710
681
172
172

3.05 (0.76)
3.20 (0.71)
3.26 (0.63)
9.50 (1.89)
13.47 (2.24)
31.65 (7.48)
0.11 (1.93)

3.10 (0.80)
3.30 (0.80)
3.30 (0.80)
9.70 (2.20)
14.00 (3.00)
32.00 (10.00)
0.37 (2.70)

742
742
742
742
721
241
241

3.06 (0.80)
2.97 (0.82)
2.93 (0.72)
8.97 (2.21)
12.97 (2.43)
33.31(7.32)
-0.08 (2.01)

3.10 (1.00)
3.10 (0.80)
2.90 (0.60)
9.30 (2.20)
13.00 (3.00)
33.00 (10.00)
0.17 (2.46)

NS
<0.001
<0.001
<0.001
<0.001
<0.05
NS

Family Eating Behaviour (FEB)
Index Scores
Child FEB Index Score [range: 3-79]
Mother FEB Index Score [range: 1-43]
Father FEB Index Score [range: 1-43]
Overall FEB Index Score [range: 5-165] g

235
245
209
184

26.87 (5.72)
11.12 (3.65)
12.67 (4.24)
50.12 (10.28)

26.00 (8.00)
11.00 (4.00)
12.00 (5.00)
49.00 (16.00)

226
242
197
171

27.91 (6.61)
11.00 (3.56)
12.54 (3.87)
51.87 (11.52)

27.00 (9.00)
11.00 (5.00)
12.00 (5.00)
51.00 (17.00)

NS
NS
NS
NS

Nutrients Intake Variables
Macronutrients
Carbohydrate (g/day)

641

260.09
(156.46)
71.14 (40.12)
0.03 (0.05)

668
667
669

320.12
(156.89)
86.80 (41.68)
0.05 (0.06)

279.74
(190.57)
79.11 (52.40)
0.04 (0.06)

<0.001

643
644

290.05
(135.37)
78.59 (36.59)
0.04 (0.05)

644

8.74 (5.17)

7.60 (6.47)

669

9.71 (5.85)

8.45 (6.85)

<0.01

Protein (g/day)
DHA (g/day) h
Micronutrients
Vitamin B12 (mcg/day)

90

<0.001
<0.001

Vitamin D (IU/day)

644

Folate acid (mcg/day)

644

Iron (mg/day)
Healthy Foods
Milk (glass/day)
Vegetable (time/week)
Fruit (pack/week)
Junk Foods
Coke (can/day)
Ice Tea (glass/day)
Pizza (slice/week)
Hotdog (number/week)
French Fries (large order/week)
Total Energy Intake (kcal)

301.07
(287.00)
443.77
(308.64)
14.36 (9.83)

669

643

331.96
(208.86)
497.13
(261.93)
16.29 (8.58)

338.37
(344.06)
472.08
(360.51)
15.83 (13.03)

<0.001

668

373.07
(228.81)
531.58
(284.09)
17.91 (9.76)

642
637
644

3.95 (1.40)
2.55 (1.18)
1.60 (0.77)

4.00 (2.00)
2.00 (1.00)
1.00 (1.00)

667
667
667

4.13 (1.47)
2.26 (1.17)
1.66 (0.76)

4.00 (2.00)
2.00 (2.00)
2.00 (1.00)

<0.05
<0.001
NS

643
644
644
644
644
642

2.15 (1.16)
1.90 (1.06)
2.41 (0.79)
1.69 (0.77)
1.91 (0.84)
2058.37
(935.61)

2.00 (2.00)
2.00 (1.00)
2.00 (1.00)
2.00 (1.00)
2.00 (1.00)
1849.81
(1020.00)

669
669
665
669
669
668

2.69 (1.40)
2.06 (1.14)
2.56 (0.89)
2.05 (0.93)
2.16 (0.95)
2302.18
(1100.41)

2.00 (3.00)
2.00 (2.00)
2.00 (1.00)
2.00 (1.00)
2.00 (1.00)
2039.18
(1320.00)

<0.001
<0.01
<0.01
<0.001
<0.001
<0.001

669

<0.05
<0.01

Covariates

Child Physical Activity (PA)
[range:1276-37779]
Child Body Mass Index (BMI) (kg/m2)
Parental Education
College or less
University
Parental Marital Status
Two-parent household
Single-parent household
Family Income i

n
681
685

Female
(n=710)
Mean (SD)
Median (IQR)
17878.84
18955.00
(9498.49)
(16561.00)
20.40 (4.27)
19.34 (4.80)

n
721
710

Male
(n=743)
Mean (SD)
Median (IQR)
18309.65
19078.00
(9279.60)
(15616.00)
20.28 (4.06)
19.19 (4.77)

P
NS
NS

n
372
103

%
78.32%
21.68%

n
395
100

%
79.80%
20.20%

P
NS

387
74

83.95%
16.05%

418
74

84.96%
15.04%

NS
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Low-income
Non-low-income

42
268

13.55%
86.45%

46
279

14.15%
85.85%

NS

a. Mean (Standard Deviation)
b. Median (Interquartile Range)
c. P values are calculated for continuous variables using the Student t-test and for dichotomous variables using Chi-square test, and P<0.05 is
considered as significant
d. EQAO grades: the abbreviation of Education Quality and Accountability Office grades, including math, read, and writing scores
e. Child Overall Grades: the sum of Math, Read and Writing grades
f. Child Overall Academic Performance (AP) Index Scores: the sum of child standardized overall EQAO, Extracurricular Activity, and Leadership
scores
g. Overall Family Eating Behaviour (FEB) Index Scores: the sum of Child, Mother, and Father FEB Index Scores
h. DHA: the abbreviation of Docosahexaenoic Acid
i. Family income: using $34,457 as cut-off point to categorize family income into low-income and non-low-income groups based on guideline of
Statistics Canada
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Table 3. Adjusted Regression Slopes (95% CI) of the Child Family Eating Behaviour (FEB) Index Scores on the Child
Education Quality and Accountability Office (EQAO) grades
Child EQAO Grades
Math

Read

Writing

Overall

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

Model 1

354

-0.011

-0.024/0.002

-0.002

-0.014/0.009

-0.001

-0.011/0.008

-0.015

-0.045/0.016

Model 2

340

-0.008

-0.022/0.006

-0.001

-0.013/0.011

-0.001

-0.011/0.009

-0.010

-0.043/0.022

Model 3

167

-0.012

-0.033/0.010

-0.004

-0.023/0.016

-0.002

-0.018/0.013

-0.017

-0.068/0.033

Model 4

167

-0.015

-0.039/0.009

-0.012

-0.034/0.010

-0.006

-0.024/0.012

-0.033

-0.090/0.024

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

Child Overall Grades: the sum of Math, Read and Writing grades
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Table 4. Adjusted Regression Slopes (95% CI) of the Mother Family Eating Behaviour (FEB) Index Scores on the Child
Education Quality and Accountability Office (EQAO) grades
Child EQAO Grades
Math

Read

Writing

Overall

n

β

95% CI

β

95% CI

β

95% CI

β

95% CI

Model 1

354

-0.007

-0.029/0.014

0.009

-0.010/0.028

0.007

-0.009/0.023

0.008

-0.042/0.059

Model 2

340

-0.006

-0.028/0.017

0.012

-0.008/0.031

0.008

-0.008/0.025

0.014

-0.038/0.066

Model 3

167

-0.024

-0.059/0.011

-0.000

-0.032/0.031

-0.009

-0.035/0.017

-0.033

-0.117/0.050

Model 4

167

-0.025

-0.066/0.016

-0.005

-0.040/0.030

-0.012

-0.043/0.019

-0.041

-0.137/0.055

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

Child Overall Grades: the sum of Math, Read and Writing grades
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Table 5. Adjusted Regression Slopes (95% CI) of the Father Family Eating Behaviour (FEB) Index Scores on the Child
Education Quality and Accountability Office (EQAO) grades
Child EQAO Grades
Math

Read

Writing

Overall

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

Model 1

354

-0.009

-0.029/0.011

-0.003

-0.020/0.014

-0.002

-0.016/0.013

-0.014

-0.059/0.032

Model 2

340

-0.009

-0.029/0.012

-0.003

-0.021/0.015

-0.003

-0.018/0.012

-0.014

-0.062/0.034

Model 3

167

-0.019

-0.050/0.011

-0.005

-0.033/0.022

-0.007

-0.029/0.015

-0.032

-0.104/0.040

Model 4

167

-0.034

-0.071/0.003

-0.012

-0.045/0.021

-0.012

-0.039/0.015

-0.058

-0.146/0.030

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

Child Overall Grades: the sum of Math, Read and Writing grades
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Table 6. Adjusted Regression Slopes (95% CI) of the Overall Family Eating Behaviour (FEB) Index Scores on the Child
Education Quality and Accountability Office (EQAO) grades
Child EQAO Grades
Math

Read

Writing

Overall

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

Model 1

354

-0.006

-0.013/0.002

-0.000

-0.007/0.006

0.000

-0.005/0.006

-0.006

-0.023/0.012

Model 2

340

-0.005

-0.013/0.003

0.001

-0.006/0.008

0.000

-0.005/0.006

-0.004

-0.022/0.015

Model 3

167

-0.010

-0.022/0.002

-0.002

-0.013/0.009

-0.003

-0.012/0.006

-0.015

-0.043/0.014

Model 4

167

-0.013

-0.027/0.001

-0.007

-0.019/0.005

-0.005

-0.015/0.005

-0.025

-0.058/0.008

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

Overall Family Eating Behaviour (FEB) Index Scores: the sum of Child, Mother, and Father FEB Index Scores
Child Overall Grades: the sum of Math, Read and Writing grades
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Table 7. Adjusted Regression Slopes (95% CI) of the Child, Mother, Father and Overall Family Eating Behaviour (FEB)
Index Scores on the Child Leadership Index Scores
Child Leadership Index Scores
Child FEB

Mother FEB

Father FEB

Overall FEB

n

β

95%CI

n

β

95%CI

n

β

95%CI

n

β

95%CI

Model 1

347

-0.038

-0.080/0.004

347

-0.024

-0.094/0.046

347

-0.032

-0.096/0.032

347

-0.020

-0.044/0.004

Model 2

341

-0.012

-0.054/0.030

341

-0.003

-0.072/0.065

341

-0.017

-0.079/0.045

341

-0.007

-0.031/0.017

Model 3

167

-0.007

-0.071/0.057

167

0.047

-0.058/0.152

167

-0.001

-0.092/0.090

167

0.003

-0.033/0.040

Model 4

167

-0.039

-0.104/0.026

167

0.016

-0.094/0.126

167

-0.027

-0.127/0.073

167

-0.016

-0.408/0.376

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval
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Table 8. Adjusted Regression Slopes (95% CI) of the Child, Mother, Father and Overall Family Eating Behaviour (FEB)
Index Scores on the Child Extracurricular Activity Index Scores
Child Extracurricular Activity Index Scores
Child FEB

Mother FEB

Father FEB

Overall FEB

n

β

95%CI

n

β

95%CI

n

β

95%CI

n

β

95%CI

Model 1

113

0.147

-0.067/0.362

113

0.285

-0.080/0.650

113

-0.123

-0.431/0.185

113

0.066

-0.063/0.195

Model 2

111

0.178

-0.033/0.389

111

0.315

-0.044/0.674

111

-0.118

-0.421/0.184

111

0.081

-0.046/0.207

Model 3

55

0.504*

0.178/0.830

55

0.961*

0.408/1.513

55

-0.128

-0.670/0.414

55

0.270*

0.072/0.468

Model 4

55

0.438

-0.183/1.059

55

0.739

-0.061/1.539

55

-0.415

-1.227/0.397

55

0.188

-0.167/0.543

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

*: p<0.05
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Table 9. Adjusted Regression Slopes (95% CI) of the Child, Mother, Father and Overall Family Eating Behaviour (FEB)
Index Scores on the Child Overall Academic Performance (AP) Index Scores
Child Overall AP Index Scores
Child FEB

Mother FEB

Father FEB

Overall FEB

n

β

95%CI

n

β

95%CI

n

β

95%CI

n

β

95%CI

Model 1

113

0.018

-0.044/0.080

113

-0.008

-0.114/0.098

113

-0.049

-0.138/0.039

113

-0.003

-0.040/0.034

Model 2

111

0.028

-0.034/0.091

111

0.003

-0.103/0.110

111

-0.044

-0.132/0.044

111

0.003

-0.035/0.040

Model 3

55

0.083

-0.010/0.177

55

0.124

-0.040/0.289

55

-0.096

-0.238/0.047

55

0.029

-0.028/0.086

Model 4

55

-0.008

-0.180/0.164

55

0.019

-0.211/0.249

55

-0.199

-0.399/0.001

55

-0.037

-0.131/0.057

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

Child Overall AP Index Scores: the sum of child standardized overall EQAO, Extracurricular Activity, and Leadership scores
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Table 10. ANOVA results of the Child Education Quality and Accountability Office (EQAO) grades by the Family Breakfast
Frequency before and after adjustments
Child EQAO Grades

Without
adjustment

Math

Read

Writing

Overall

n

Mean

Mean

Mean

Mean

Frequent

186

3.22*

3.24*

3.21*

9.68*

Sometimes

274

3.16*

3.18*

3.17*

9.51*

Never

229

3.00*

3.03*

3.04*

9.07*

Frequent

86

3.32

3.34*

3.33*

9.99*

Sometimes

136

3.24

3.21*

3.21*

9.66*

Never

107

3.09

3.04*

3.03*

9.16*

After
adjustment

Model 3

Child Overall Grades: the sum of Math, Read and Writing grades
Model 3: Adjusting for the child’s age, sex, physical activity, body mass index, parental education, marital status, and family income

*: p<0.05 for Frequent vs. Sometimes; Frequent vs. Never; Sometimes vs. Never
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Table 11. ANOVA results of the Child Education Quality and Accountability Office (EQAO) grades by the Family Lunch
Frequency before and after adjustments
Child EQAO Grades

Without
adjustment

Math

Read

Writing

Overall

n

Mean

Mean

Mean

Mean

Frequent

55

3.12*

3.17

3.11

9.41

Sometimes

299

3.22*

3.17

3.21

9.60

Never

335

3.04*

3.12

3.08

9.25

Frequent

23

3.25

3.35

3.28

9.88

Sometimes

148

3.32

3.20

3.27

9.79

Never

158

3.10

3.16

3.09

9.35

After
adjustment

Model 3

Child Overall Grades: the sum of Math, Read and Writing grades
Model 3: Adjusting for the child’s age, sex, physical activity, body mass index, parental education, marital status, and family income

*: p<0.05 for Frequent vs. Sometimes; Frequent vs. Never; Sometimes vs. Never
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Table 12. ANOVA results of the Child Education Quality and Accountability Office (EQAO) grades by the Family Snacks
Frequency before and after adjustments
Child EQAO Grades

Without
adjustment

Math

Read

Writing

Overall

n

Mean

Mean

Mean

Mean

Frequent

33

3.16

3.18*

3.13*

9.47*

Sometimes

121

3.01

2.99*

2.97*

8.98*

Never

535

3.15

3.18*

3.18*

9.51*

Frequent

19

3.37

3.35

3.25

9.97

Sometimes

57

3.10

3.03

3.11

9.24

Never

253

3.23

3.21

3.19

9.64

After
adjustment

Model 3

Child Overall Grades: the sum of Math, Read and Writing grades
Model 3: Adjusting for the child’s age, sex, physical activity, body mass index, parental education, marital status, and family income

*: p<0.05 for Frequent vs. Sometimes; Frequent vs. Never; Sometimes vs. Never
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Table 13. ANOVA results of the Child Education Quality and Accountability Office (EQAO) grades by the Family Dinner
Frequency before and after adjustments
Child EQAO Grades

Without
adjustment

Math

Read

Writing

Overall

n

Mean

Mean

Mean

Mean

Frequent

636

3.13

3.15

3.15

9.43

Sometimes

45

3.09

3.14

3.08

9.30

Never

8

2.53

2.90

2.83

8.25

Frequent

300

3.22

3.18

3.18

9.59

Sometimes

26

3.14

3.21

3.15

9.50

Never

3

3.13

3.58

3.41

10.11

After
adjustment

Model 3

Child Overall Grades: the sum of Math, Read and Writing grades
Model 3: Adjusting for the child’s age, sex, physical activity, body mass index, parental education, marital status, and family income

*: p<0.05 for Frequent vs. Sometimes; Frequent vs. Never; Sometimes vs. Never

103

Table 14. ANOVA results of the Child Leadership Index Scores by the Family Breakfast, Lunch, Snacks, and Dinner
Frequency before and after adjustments
Child Leadership Index Scores
Breakfast

Without
adjustment

Lunch

Snacks

Dinner

n

Mean

n

Mean

n

Mean

n

Mean

Frequent

181

13.40

53

13.43

33

13.61

623

13.35

Sometimes

269

13.31

292

13.36

116

13.06

40

13.13

Never

221

13.25

326

13.26

522

13.35

8

11.63

Frequent

84

13.24

23

13.26

119

13.28

293

13.33

Sometimes

133

13.42

144

13.42

56

13.01

22

13.41

Never

101

13.34

151

13.29

243

13.43

3

14.70

After
adjustment

Model 3

Child Overall Grades: the sum of Math, Read and Writing grades
Model 3: Adjusting for the child’s age, sex, physical activity, body mass index, parental education, marital status, and family income

*: p<0.05 for Frequent vs. Sometimes; Frequent vs. Never; Sometimes vs. Never

104

Table 15. ANOVA results of the Child Extracurricular Activity Index Scores by the Family Breakfast, Lunch, Snacks, and
Dinner Frequency before and after adjustments
Child Extracurricular Activity Index Scores
Breakfast

Without
adjustment

Lunch

Snacks

Dinner

n

Mean

n

Mean

n

Mean

n

Mean

Frequent

53

32.74

22

33.82

12

33.33

192

32.24

Sometimes

91

32.22

86

31.99

32

31.16

13

30.85

Never

62

31.61

98

31.96

162

32.28

1

36.00

Frequent

18

32.59

7

34.32

6

33.95

88

31.89

Sometimes

46

32.68

42

32.85

14

34.11

5

38.31

Never

29

31.36

44

31.32

73

31.73

-

-

After
adjustment

Model 3

Child Overall Grades: the sum of Math, Read and Writing grades
Model 3: Adjusting for the child’s age, sex, physical activity, body mass index, parental education, marital status, and family income

*: p<0.05 for Frequent vs. Sometimes; Frequent vs. Never; Sometimes vs. Never
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Table 16. ANOVA results of the Child Overall Academic Performance (AP) Index Scores by the Family Breakfast, Lunch,
Snacks, and Dinner Frequency before and after adjustments
Child Overall AP Index Scores
Breakfast

Without
adjustment

Lunch

Snacks

Dinner

n

Mean

n

Mean

n

Mean

n

Mean

Frequent

53

0.21

22

0.47

12

0.42

192

0.03

Sometimes

91

0.02

86

-0.06

32

-0.59

13

-0.24

Never

62

-0.21

98

-0.05

162

0.08

1

-2.98

Frequent

18

-0.10

7

0.35

6

0.10

88

0.06

Sometimes

46

0.51

42

0.33

14

0.06

5

1.44

Never

29

-0.29

44

-0.08

73

0.16

-

-

After
adjustment

Model 3

Child Overall Grades: the sum of Math, Read and Writing grades
Model 3: Adjusting for the child’s age, sex, physical activity, body mass index, parental education, marital status, and family income

*: p<0.05 for Frequent vs. Sometimes; Frequent vs. Never; Sometimes vs. Never
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Table 17. Adjusted Regression Slopes (95% CI) of Effective Components of the Child Family Eating Behaviour (FEB)
Index Scores on the Child Education Quality and Accountability Office (EQAO) grades
Child EQAO Grades
Components
1

2

3

4

5

Eating meals with
parents
Model 1
Model 2
Model 3
Model 4
Emotional eating
Model 1
Model 2
Model 3
Model 4
Sweet beverage
consumption and
snacking
Model 1
Model 2
Model 3
Model 4
Eating by the television
Model 1
Model 2
Model 3
Model 4
Unregulated eating
Model 1
Model 2
Model 3
Model 4

Math

Read

Writing

Overall

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

354
340
167
167

-0.021
-0.017
-0.008
-0.010

-0.054/0.011
-0.050/0.017
-0.063/0.046
-0.075/0.055

-0.019
-0.018
-0.009
-0.024

-0.047/0.010
-0.047/0.012
-0.058/0.039
-0.079/0.031

-0.014
-0.014
-0.018
-0.024

-0.037/0.010
-0.038/0.011
-0.057/0.022
-0.071/0.023

-0.054
-0.048
-0.035
-0.057

-0.129/0.021
-0.126/0.030
-0.163/0.092
-0.206/0.092

354
340
167
167

-0.016
0.007
-0.014
-0.036

-0.079/0.048
-0.062/0.075
-0.117/0.089
-0.167/0.095

0.029
0.044
0.017
-0.015

-0.027/0.084
-0.015/0.104
-0.076/0.109
-0.129/0.099

0.015
0.023
-0.004
-0.018

-0.031/0.061
-0.027/0.073
-0.078/0.071
-0.114/0.078

0.028
0.074
-0.001
-0.069

-0.118/0.175
-0.084/0.232
-0.243/0.242
-0.377/0.239

354
340
167
167

-0.013
-0.004
0.006
-0.011

-0.053/0.027
-0.046/0.038
-0.059/0.070
-0.085/0.063

-0.016
-0.012
-0.026
-0.041

-0.052/0.019
-0.049/0.024
-0.084/0.031
-0.106/0.024

-0.001
0.003
-0.001
-0.008

-0.031/0.028
-0.028/0.033
-0.048/0.046
-0.063/0.047

-0.031
-0.013
-0.022
-0.061

-0.124/0.063
-0.110/0.083
-0.173/0.129
-0.233/0.111

354
340
167
167

-0.030
-0.030
-0.030
-0.056

-0.088/0.029
-0.092/0.032
-0.123/0.063
-0.164/0.052

0.011
0.011
0.018
-0.013

-0.040/0.063
-0.043/0.065
-0.066/0.102
-0.107/0.081

0.009
0.007
-0.007
-0.024

-0.034/0.052
-0.038/0.052
-0.075/0.061
-0.104/0.056

-0.010
-0.012
-0.019
-0.092

-0.146/0.127
-0.156/0.131
-0.239/0.200
-0.345/0.161

354
340
167
167

0.001
0.008
-0.022
-0.021

-0.045/0.046
-0.039/0.055
-0.092/0.048
-0.103/0.061

0.015
0.014
-0.001
-0.030

-0.025/0.055
-0.027/0.055
-0.064/0.062
-0.103/0.043

0.016
0.017
0.021
0.011

-0.017/0.049
-0.018/0.051
-0.030/0.072
-0.050/0.072

0.031
0.039
-0.002
-0.040

-0.074/0.136
-0.070/0.147
-0.166/0.163
-0.232/0.152
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6

7

Eating in the
bedroom/study
Model 1
Model 2
Model 3
Model 4
Eating ‘on- the- go’
Model 1
Model 2
Model 3
Model 4

354
340
167
167

-0.032
-0.034
-0.081
-0.074

-0.105/0.041
-0.108/0.041
-0.192/0.030
-0.209/0.061

-0.025
-0.022
-0.043
-0.028

-0.089/0.039
-0.087/0.043
-0.144/0.057
-0.146/0.090

-0.024
-0.027
-0.015
-0.009

-0.077/0.029
-0.081/0.027
-0.096/0.067
-0.109/0.091

-0.081
-0.082
-0.139
-0.111

-0.250/0.088
-0.254/0.090
-0.401/0.123
-0.427/0.205

354
340
167
167

-0.036
-0.039
-0.076
-0.027

-0.154/0.083
-0.162/0.085
-0.252/0.100
-0.227/0.173

0.044
0.039
-0.030
0.025

-0.060/0.148
-0.070/0.147
-0.188/0.129
-0.147/0.197

-0.005
-0.007
-0.061
-0.029

-0.091/0.082
-0.097/0.084
-0.189/0.067
-0.176/0.118

0.004
-0.007
-0.167
-0.031

-0.271/0.279
-0.294/0.280
-0.580/0.246
-0.496/0.434

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

Child Overall Grades: the sum of Math, Read and Writing grades
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Table 18. Adjusted Regression Slopes (95% CI) of Effective Components of the Child Family Eating Behaviour (FEB)
Index Scores on the Child Leadership Index Scores
Child Leadership Index Scores
Component
One
Eating meals with
parents

n

β

95%CI

β

95%CI

Component
Three
Sweet
beverage
consumption
and snacking
β
95%CI

Model 1

347

-0.071

-0.176/
0.033

-0.114

-0.317/
0.089

-0.028

Model 2

341

-0.054

-0.155/
0.047

0.045

-0.161/
0.250

Model 3

167

-0.059

-0.219/
0.102

0.020

-0.286/
0.327

Model 4

167

-0.099

-0.266/
0.068

Component
Two
Emotional
eating

-0.106

-0.453/
0.241

Component
Four
Eating by the
television

Component
Seven
Eating ‘on- thego’

95%CI

β

95%CI

β

95%CI

β

95%CI

-0.158/
0.101

-0.157

-0.345/
0.031

-0.098

-0.242/
0.047

0.148

-0.085/
0.381

-0.025

-0.407/
0.357

0.031

-0.094/
0.157

-0.078

-0.264/
0.107

-0.060

-0.201/
0.081

0.148

-0.075/
0.371

0.050

-0.322/
0.423

0.043

-0.148/
0.234

-0.072

-0.350/
0.205

-0.125

-0.332/
0.082

0.382*

0.054/
0.709

0.071

-0.453/
0.595

0.027

-0.169/
0.223

-0.104

Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location

β: regression slope

Component
Six
Eating in the
bedroom/study

β

Model 1: adjusting for child’s age and sex

n: sample size

Component
Five
Unregulated
eating

95%CI: 95% confidence interval

*: p<0.05
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-0.390/
0.182

-0.189

-0.405/
0.027

0.155

-0.200/
0.200

-0.033

-0.560/
0.494

Table 19. Adjusted Regression Slopes (95% CI) of Effective Components of the Child Family Eating Behaviour (FEB)
Index Scores on the Child Extracurricular Activity Index Scores
Child Extracurricular Activity Index Scores
Component
One
Eating meals with
parents

Component
Two
Emotional
eating

n

β

95%CI

β

95%CI

Model 1

113

0.086

-0.438/
0.610

-0.229

-1.328/
0.870

Model 2

111

0.021

-0.490/
0.533

-0.225

-1.320/
0.870

Model 3

55

0.198

-0.853/
1.249

1.379

-0.616/
3.375

Model 4

55

-0.617

-2.385/
1.151

0.119

-3.204/
3.442

Component
Three
Sweet beverage
consumption
and snacking
β

0.727*

0.857*

1.632*
1.445

Component
Four
Eating by the
television

Component
Seven
Eating ‘onthe- go’

β

95%CI

β

95%CI

β

95%CI

β

95%CI

0.090/
1.365

-0.195

-1.176/
0.787

0.434

-0.325/
1.194

0.095

-1.003/
1.193

0.608

-1.563/
2.780

0.210/
1.503

0.264

-0.746/
1.274

0.405

-0.338/
1.147

0.306

-0.773/
1.385

0.762

-1.361/
2.885

0.601/
2.663

0.968

-0.667/
2.602

0.370/
2.651

0.791

-0.877/
2.460

1.388

-1.841/
4.618

-0.369/
3.259

0.764

Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location

β: regression slope

Component
Six
Eating in the
bedroom/stud
y

95%CI

Model 1: adjusting for child’s age and sex

n: sample size

Component
Five
Unregulated
eating

95%CI: 95% confidence interval

*: p<0.05
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-2.002/
3.530

1.510*

2.024*

0.479/
3.569

0.315

-2.102/
2.732

1.605

-3.175/
6.385

Table 20. Adjusted Regression Slopes (95% CI) of Effective Components of the Child Family Eating Behaviour (FEB)
Index Scores on the Child Overall Academic Performance (AP) Index Scores
Child Overall AP Index Scores
Component
One
Eating meals with
parents

Component
Two
Emotional
eating

Component
Three
Sweet beverage
consumption
and snacking

Component
Four
Eating by the
television

Component
Five
Unregulated
eating

Component
Six
Eating in the
bedroom/study

Component
Seven
Eating ‘on- thego’

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

β

95%CI

β

95%CI

β

95%CI

Model 1

113

-0.009

-0.160/
0.142

-0.173

-0.488/
0.142

0.136

-0.050/
0.322

-0.029

-0.311/
0.254

0.000

-0.219/
0.220

0.045

-0.270/
0.361

0.438

-0.182/
1.058

Model 2

111

-0.021

-0.170/
0.129

-0.125

-0.444/
0.195

0.186

-0.006/
0.378

0.073

-0.222/
0.369

0.007

-0.212/
0.225

0.063

-0.253/
0.379

0.454

-0.162/
1.070

Model 3

55

-0.006

-0.288/
0.277

0.070

-0.478/
0.618

0.378*

0.092/
0.663

0.219

-0.222/
0.660

0.204

-0.122/
0.529

0.090

-0.362/
0.542

0.174

-0.699/
1.047

Model 4

55

-0.166

-0.635/
0.303

-0.359

-1.225/
0.507

0.301

-0.192/
0.794

-0.094

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

*: p<0.05

111

-0.831/
0.643

0.109

-0.366/
0.584

-0.140

-0.779/
0.499

0.074

-1.209/
1.357

Child Overall AP Index Scores: the sum of child standardized overall EQAO, Extracurricular Activity, and Leadership scores
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Table 21. Adjusted Regression Slopes (95% CI) of Effective Components of the Mother Family Eating Behaviour (FEB)
Index Scores on the Child Education Quality and Accountability Office (EQAO) grades
Child EQAO Grades
Components
1

2

3

4

5

Emotional and
uncontrolled eating
Model 1
Model 2
Model 3
Model 4
Eating by the television
Model 1
Model 2
Model 3
Model 4
Eating ‘on- the- go’
Model 1
Model 2
Model 3
Model 4
Eating in the
bedroom/study
Model 1
Model 2
Model 3
Model 4
Unregulated eating
Model 1
Model 2
Model 3
Model 4

Math

Read

Writing

Overall

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

354
340
167
167

-0.012
-0.007
-0.005
0.009

-0.048/0.024
-0.045/0.031
-0.063/0.054
-0.064/0.082

0.013
0.016
0.006
-0.001

-0.019/0.044
-0.017/0.049
-0.046/0.059
-0.064/0.062

0.015
0.017
-0.001
-0.000

-0.011/0.041
-0.011/0.044
-0.044/0.042
-0.053/0.053

0.016
0.026
0.000
0.008

-0.067/0.099
-0.061/0.113
-0.137/0.138
-0.163/0.179

354
340
167
167

-0.061*
-0.064*
-0.099*
-0.133*

-0.115/-0.007
-0.120/-0.008
-0.183/-0.015
-0.235/-0.031

-0.028
-0.026
-0.024
-0.043

-0.076/0.020
-0.075/0.024
-0.101/0.052
-0.133/0.047

-0.034
-0.034
-0.056
-0.073

-0.074/0.005
-0.075/0.007
-0.117/0.006
-0.149/0.003

-0.123
-0.124
-0.179

-0.248*

-0.249/0.002
-0.253/0.006
-0.378//0.019
-0.489/-0.007

354
340
167
167

0.030
0.047
0.018
0.010

-0.063/0.122
-0.049/0.142
-0.130/0.166
-0.162/0.182

0.016
0.025
-0.020
-0.005

-0.065/0.098
-0.059/0.109
-0.153/0.113
-0.154/0.144

0.053
0.060
0.021
0.013

-0.015/0.121
-0.010/0.129
-0.087/0.128
-0.112/0.138

0.099
0.131
0.019
0.018

-0.116/0.314
-0.091/0.353
-0.329/0.367
-0.382/0.418

354
340
167
167

0.015
0.012
-0.083
-0.096

-0.080/0.109
-0.085/0.109
-0.227/0.062
-0.263/0.071

0.067
0.069
0.030
0.043

-0.016/0.150
-0.016/0.154
-0.101/0.160
-0.104/0.170

0.057
0.054
-0.005
0.005

-0.012/0.125
-0.017/0.125
-0.110/0.101
-0.128/0.118

0.139
0.135
-0.058
-0.048

-0.080/0.357
-0.090/0.360
-0.399/0.283
-0.442/0.346

354
340
167
167

0.060
0.057
-0.019
-0.021

-0.022/0.142
-0.029/0.142
-0.160/0.121
-0.192/0.150

0.058
0.068
0.013
-0.002

-0.014/0.130
-0.007/0.142
-0.114/0.139
-0.151/0.147

0.016
0.019
-0.000
-0.019

-0.044/0.077
-0.043/0.082
-0.102/0.102
-0.144/0.106

0.134
0.144
-0.007
-0.042

-0.057/0.325
-0.054/0.342
-0.337/0.324
--0.442/0.358
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Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

*: p<0.05

Child Overall Grades: the sum of Math, Read and Writing grades
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Table 22. Adjusted Regression Slopes (95% CI) of Effective Components of the Mother Family Eating Behaviour (FEB)
Index Scores on the Child Leadership Index Scores
Child Leadership Index Scores
Component
One
Emotional and
uncontrolled eating

Component
Two
Eating by the
television

Component
Three
Eating ‘on- the- go’

Component
Four
Eating in the
bedroom/study

Component
Five
Unregulated eating

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

β

95%CI

Model 1

347

-0.081

-0.197/0.034

-0.102

-0.277/0.072

-0.007

-0.306/0.292

0.235

-0.068/0.538

0.152

-0.114/0.418

Model 2

341

-0.051

-0.164/0.062

-0.063

-0.232/0.105

0.044

-0.244/0.333

0.275

-0.016/0.565

0.114

-0.144/0.371

Model 3

167

0.050

-0.124/0.224

0.008

-0.246/0.262

-0.046

-0.486/0.395

0.520*

0.096/0.944

-0.013

-0.431/0.405

Model 4

167

0.038

-0.154/0.230

0.026

-0.250/0.302

-0.335

-0.784/0.114

0.402

-0.035/0.839

-0.098

-0.549/0.353

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

*: p<0.05
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Table 23. Adjusted Regression Slopes (95% CI) of Effective Components of the Mother Family Eating Behaviour (FEB)
Index Scores on the Child Extracurricular Activity Index Scores
Child Extracurricular Activity Index Scores
Component
One
Emotional and
uncontrolled eating

Component
Two
Eating by the
television

Component
Three
Eating ‘on- the- go’

Component
Four
Eating in the
bedroom/study

Component
Five
Unregulated eating

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

β

95%CI

Model 1

113

0.638*

0.058/1.218

0.587

-0.314/1.487

-0.067

-1.711/1.577

-0.181

-1.813/1.452

-0.764

-2.249/0.722

Model 2

111

0.609*

0.035/1.183

0.684

-0.199/1.568

0.201

-1.419/1.821

0.173

-1.439/1.786

-0.884

-2.359/0.590

Model 3

55

1.537*

0.664/2.409

1.109

-0.282/2.499

1.005

-1.664/3.673

1.842

-1.147/4.831

-0.000

-2.797/2.796

Model 4

55

1.630*

0.237/3.023

0.920

-1.341/3.181

0.895

-2.704/4.494

1.441

-3.329/6.211

0.485

-3.950/4.920

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

*: p<0.05
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Table 24. Adjusted Regression Slopes (95% CI) of Effective Components of the Mother Family Eating Behaviour (FEB)
Index Scores on the Child Overall Academic Performance (AP) Index Scores
Child Overall AP Index Scores
Component
One
Emotional and
uncontrolled eating

Component
Two
Eating by the
television

Component
Three
Eating ‘on- the- go’

Component
Four
Eating in the
bedroom/study

Component
Five
Unregulated eating

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

β

95%CI

Model 1

113

-0.028

-0.198/0.142

0.042

-0.219/0.303

-0.022

-0.495/0.451

0.238

-0.229/0.706

-0.245

-0.672/0.182

Model 2

111

-0.022

-0.193/0.149

0.080

-0.181/0.341

0.038

-0.436/0.512

0.278

-0.190/0.747

-0.296

-0.726/0.135

Model 3

55

0.210

-0.049/0.470

0.193

-0.187/0.573

0.087

-0.634/0.808

0.498

-0.305/1.300

-0.452

-1.189/0.285

Model 4

55

0.191

-0.220/0.602

-0.027

-0.636/0.582

-0.190

-1.146/0.766

-0.071

-1.348/1.206

-0.552

-1.702/0.598

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval
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Child Overall AP Index Scores: the sum of child standardized overall EQAO, Extracurricular Activity, and Leadership scores
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Table 25. Adjusted Regression Slopes (95% CI) of Effective Components of the Father Family Eating Behaviour (FEB)
Index Scores on the Child Education Quality and Accountability Office (EQAO) grades
Child EQAO Grades

Components
1

Eating by the
television and latenight eating
Model 1
Model 2
Model 3
Model 4

2

Overall

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

354
340
167
167

-0.028
-0.026
-0.046
-0.071

-0.070/0.014
-0.069/0.017
-0.109/0.016
-0.145/0.003

-0.025
-0.022
-0.009
-0.024

-0.061/0.012
-0.060/0.015
-0.066/0.047
-0.091/0.043

-0.021
-0.019
-0.021
-0.028

-0.051/0.010
-0.051/0.012
-0.067/0.024
-0.083/0.027

-0.074
-0.068
-0.077
-0.122

-0.171/0.024
-0.168/0.032
-0.224/0.070
-0.299/0.054

354
340
167
167

-0.033
-0.030
0.005
-0.020

-0.111/0.045
-0.112/0.051
-0.124/0.134
-0.173/0.133

0.005
0.008
0.011
0.001

-0.064/0.073
-0.064/0.079
-0.105/0.127
-0.1130/0.132

0.005
0.002
0.017
-0.002

-0.052/0.062
-0.058/0.061
-0.077/0.111
-0.114/0.110

-0.023
-0.021
0.033
-0.020

-0.204/0.158
-0.210/0.168
-0.271/0.336
-0.375/0.335

354
340
167
167

-0.014
-0.013
-0.008
-0.028

-0.073/0.045
-0.075/0.048
-0.100/0.085
-0.150/0.094

0.004
0.003
-0.011
-0.014

-0.048/0.056
-0.051/0.057
-0.094/0.072
-0.120/0.092

0.014
0.009
-0.021
-0.003

-0.029/0.057
-0.036/0.054
-0.088/0.046
-0.091/0.085

0.004
-0.002
-0.039
-0.045

-0.133/0.141
-0.145/0.141
-0.256/0.178
-0.327/0.237

354
340
167
167

0.008
0.007
-0.046
-0.083

-0.047/0.064
-0.050/0.065
-0.143/0.051
-0.197/0.031

0.010
0.011
0.012
-0.010

-0.039/0.059
-0.039/0.061
-0.075/0.099
-0.110/0.090

-0.006
-0.008
-0.001
-0.027

-0.047/0.034
-0.050/0.033
-0.071/0.070
-0.111/0.057

0.012
0.010
-0.035
-0.120

-0.117/0.141
-0.122/0.142
-0.263/0.194
-0.387/0.147

Emotional eating
Model 1
Model 2
Model 3
Model 4

4

Writing

Eating ‘on- the- go’
Model 1
Model 2
Model 3
Model 4

3

Read

Math

Unregulated eating
Model 1
Model 2
Model 3
Model 4

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
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Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

Child Overall Grades: the sum of Math, Read and Writing grades
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Table 26. Adjusted Regression Slopes (95% CI) of Effective Components of the Father Family Eating Behaviour (FEB)
Index Scores on the Child Leadership Index Scores
Child Leadership Index Scores
Component
One
Eating by the television and
late-night eating

Component
Two
Eating ‘on- the- go’

Component
Three
Emotional eating

Component
Four
Unregulated eating

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

Model 1

347

-0.099

-0.233/0.035

-0.180

-0.432/0.072

-0.050

-0.241/0.141

0.034

-0.144/0.212

Model 2

341

-0.057

-0.186/0.073

-0.124

-0.368/0.121

-0.001

-0.186/0.185

0.003

-0.169/0.175

Model 3

167

-0.092

-0.279/0.094

0.011

-0.373/0.395

0.073

-0.202/0.347

0.080

-0.209/0.369

Model 4

167

-0.159

-0.359/0.041

-0.102

-0.504/0.300

0.015

-0.304/0.334

0.164

-0.136/0.464

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval
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Table 27. Adjusted Regression Slopes (95% CI) of Effective Components of the Father Family Eating Behaviour (FEB)
Index Scores on the Child Extracurricular Activity Index Scores
Child Extracurricular Activity Index Scores
Component
One
Eating by the television
and late-night eating

Component
Two
Eating ‘on- the- go’

Component
Three
Emotional eating

Component
Four
Unregulated eating

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

Model 1

113

0.305

-0.371/0.981

-0.848

-2.121/0.424

-0.458

-1.419/0.503

-0.651

-1.465/0.163

Model 2

111

0.246

-0.418/0.909

-0.693

-1.962/0.576

-0.492

-1.446/0.461

-0.534

-1.338/0.271

Model 3

55

0.298

-0.769/1.364

-0.602

-3.173/1.968

-0.146

-1.937/1.646

-1.037

-2.602/0.528

Model 4

55

0.023

-1.658/1.704

-0.489

-4.387/3.409

-2.713*

-5.160/-0.266

-0.795

-3.478/1.888

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

*: p<0.05
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Table 28. Adjusted Regression Slopes (95% CI) of Effective Components of the Father Family Eating Behaviour (FEB)
Index Scores on the Child Overall Academic Performance (AP) Index Scores
Child Overall AP Index Scores
Component
One
Eating by the television and
late-night eating

Component
Two
Eating ‘on- the- go’

Component
Three
Emotional eating

Component
Four
Unregulated eating

n

β

95%CI

β

95%CI

β

95%CI

β

95%CI

Model 1

113

-0.017

-0.212/0.178

-0.438*

-0.797/-0.078

-0.060

-0.337/0.217

-0.126

-0.362/0.110

Model 2

111

-0.011

-0.205/0.184

-0.385*

-0.751/-0.019

-0.057

-0.337/0.223

-0.028

-0.287/0.232

Model 3

55

-0.032

-0.320/0.255

-0.485

-1.160/0.190

-0.202

-0.679/0.275

-0.254

-0.676/0.168

Model 4

55

-0.269

-0.698/0.160

-0.437

-1.453/0.579

-0.733*

-1.378/-0.088

-0.192

-0.905/0.521

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
n: sample size

β: regression slope

95%CI: 95% confidence interval

*: p<0.05
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Child Overall AP Index Scores: the sum of child standardized overall EQAO, Extracurricular Activity, and Leadership scores
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Table 29. Regression Slopes (95% CI) of the Child, Mother, and Overall Family Eating Behaviour (FEB) Index Scores on
the Child Extracurricular Activity Index Scores after adjusting for Child’s Nutrients Intake
Child Extracurricular Activity Index Scores
Child FEB

Nutrients/Foods

Mother FEB

Overall FEB

n

β

95%CI

n

β

95%CI

n

β

95%CI

Macronutrients

52

0.456*

0.117/0.794

52

0.866*

0.270/1.462

52

0.242*

0.031/0.454

Micronutrients

52

0.484*

0.108/0.859

52

0.959*

0.372/1.546

52

0.242*

0.017/0.467

Healthy Foods

52

0.470*

0.125/0.815

52

0.938*

0.357/1.519

52

0.247*

0.033/0.461

Junk Foods

52

0.381*

0.013/0.750

52

0.758*

0.129/1.387

52

0.170

-0.065/0.404

Macronutrients include Carbohydrate, Protein, and Docosahexaenoic Acid (DHA)
Micronutrients include Vitamin B12, Vitamin D, Folate Acid, and Iron
Healthy Foods include Milk, Mixed Vegetables, and Fruits
Junk Foods include Coke, Ice Tea, Pizza, Hotdog, and French Fries
Adjusting for the child’s age, sex, Physical Activity (PA), Body Mass Index (BMI), parental education, marital status, and family income
simultaneously
n: sample size

β: regression slope

95%CI: 95% confidence interval

*: p<0.05
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Table 30. Regression Slopes (95% CI) of Effective Components of the Child Family Eating Behaviour (FEB) Index Scores
on the Child Leadership Index Scores after adjusting for Child’s Nutrients Intake
Child Leadership Index Scores
Nutrients/Foods
Effective Component

Eating in the bedroom/study

Macronutrients

Micronutrients

Healthy Foods

Junk Foods

n

160

160

160

160

β

0.354*

0.390*

0.395*

0.388*

95% CI

0.025/0.683

0.049/0.730

0.050/0.740

0.038/0.739

Macronutrients include Carbohydrate, Protein, and Docosahexaenoic Acid (DHA)
Micronutrients include Vitamin B12, Vitamin D, Folate Acid, and Iron
Healthy Foods include Milk, Mixed Vegetables, and Fruits
Junk Foods include Coke, Ice Tea, Pizza, Hotdog, and French Fries
Adjusting for the child’s age, sex, Physical Activity (PA), Body Mass Index (BMI), parental education, marital status, and family income
simultaneously
n: sample size

β: regression slope

95%CI: 95% confidence interval

*: p<0.05
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Table 31. Regression Slopes (95% CI) of Effective Components of the Child Family Eating Behaviour (FEB) Index Scores
on the Child Extracurricular Activity Index Scores after adjusting for Child’s Nutrients Intake
Child Extracurricular Activity Index Scores

Nutrients/Foods
Effective component

Macronutrients

Micronutrients

Healthy Foods

Junk Foods

n

52

52

52

52

β

1.518*

1.540*

1.623*

1.103

95% CI

0.403/2.632

0.350/2.730

0.507/2.739

- 0.151/2.358

n

52

52

52

52

β

1.478*

1.419*

1.597*

1.474*

95% CI

0.281/2.676

0.121/2.717

0.227/2.967

0.241/2.707

Sweet beverage
consumption/snacking

Unregulated eating

Macronutrients include Carbohydrate, Protein, and Docosahexaenoic Acid (DHA)
Micronutrients include Vitamin B12, Vitamin D, Folate Acid, and Iron
Healthy Foods include Milk, Mixed Vegetables, and Fruits
Junk Foods include Coke, Ice Tea, Pizza, Hotdog, and French Fries
Adjusting for the child’s age, sex, Physical Activity (PA), Body Mass Index (BMI), parental education, marital status, and family income
simultaneously
n: sample size

β: regression slope

*: p<0.05

95%CI: 95% confidence interval
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Table 32. Regression Slopes (95% CI) of Effective Components of the Child Family Eating Behaviour (FEB) Index Scores
on the Child Overall Academic Performance (AP) Index Scores after adjusting for Child’s Nutrients Intake
Child Overall AP Index Scores
Nutrients/Foods
Effective Component

Sweet beverage
consumption/snacking

Macronutrients

Micronutrients

Healthy Foods

Junk Foods

n

52

52

52

52

β

0.315*

0.406*

0.356*

0.194

95% CI

0.007/0.624

0.090/0.722

0.045/0.666

-0.135/0.523

Macronutrients include Carbohydrate, Protein, and Docosahexaenoic Acid (DHA)
Micronutrients include Vitamin B12, Vitamin D, Folate Acid, and Iron
Healthy Foods include Milk, Mixed Vegetables, and Fruits
Junk Foods include Coke, Ice Tea, Pizza, Hotdog, and French Fries
Adjusting for the child’s age, sex, Physical Activity (PA), Body Mass Index (BMI), parental education, marital status, and family income
simultaneously
n: sample size

β: regression slope

*: p<0.05

95%CI: 95% confidence interval
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Table 33. Regression Slopes (95% CI) of Effective Components of the Mother Family Eating Behaviour (FEB) Index
Scores on the Child Education Quality and Accountability Office (EQAO) grades after adjusting for Child’s Nutrients Intake
Child EQAO Math Grades
Nutrients/Foods
Effective Component

Eating by the TV

Macronutrients

Micronutrients

Healthy Foods

Junk Foods

n

160

160

160

160

β

-0.083

-0.092*

-0.084

-0.079

95% CI

-0.170/0.003

-0.178/-0.005

-0.169/0.000

-0.169/0.011

Macronutrients include Carbohydrate, Protein, and Docosahexaenoic Acid (DHA)
Micronutrients include Vitamin B12, Vitamin D, Folate Acid, and Iron
Healthy Foods include Milk, Mixed Vegetables, and Fruits
Junk Foods include Coke, Ice Tea, Pizza, Hotdog, and French Fries
Adjusting for the child’s age, sex, Physical Activity (PA), Body Mass Index (BMI), parental education, marital status, and family income
simultaneously
n: sample size

β: regression slope

*: p<0.05

95%CI: 95% confidence interval
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Table 34. Regression Slopes (95% CI) of Effective Components of the Mother Family Eating Behaviour (FEB) Index
Scores on the Child Leadership Index Scores after adjusting for Child’s Nutrients Intake
Child Leadership Index Scores

Nutrients/Foods
Effective Component

Eating in the bedroom/study

Macronutrients

Micronutrients

Healthy Foods

Junk Foods

n

160

160

160

160

β

0.509*

0.518*

0.537*

0.491*

95% CI

0.095/0.923

0.083/0.953

0.102/0.973

0.054/0.928

Macronutrients include Carbohydrate, Protein, and Docosahexaenoic Acid (DHA)
Micronutrients include Vitamin B12, Vitamin D, Folate Acid, and Iron
Healthy Foods include Milk, Mixed Vegetables, and Fruits
Junk Foods include Coke, Ice Tea, Pizza, Hotdog, and French Fries
Adjusting for the child’s age, sex, Physical Activity (PA), Body Mass Index (BMI), parental education, marital status, and family income
simultaneously
n: sample size

β: regression slope

*: p<0.05

95%CI: 95% confidence interval
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Table 35. Regression Slopes (95% CI) of Effective Components of the Mother Family Eating Behaviour (FEB) Index
Scores on the Child Extracurricular Activity Index Scores after adjusting for Child’s Nutrients Intake
Child Extracurricular Activity Index Scores

Nutrients/Foods

Effective Component

Emotional/uncontrolled
eating

Macronutrients

Micronutrients

Healthy Foods

Junk Foods

n

52

52

52

52

β

1.373*

1.576*

1.514*

1.219*

95% CI

0.423/2.323

0.638/2.513

0.589/2.438

0.285/2.154

Macronutrients include Carbohydrate, Protein, and Docosahexaenoic Acid (DHA)
Micronutrients include Vitamin B12, Vitamin D, Folate Acid, and Iron
Healthy Foods include Milk, Mixed Vegetables, and Fruits
Junk Foods include Coke, Ice Tea, Pizza, Hotdog, and French Fries
Adjusting for the child’s age, sex, Physical Activity (PA), Body Mass Index (BMI), parental education, marital status, and family income
simultaneously
n: sample size

β: regression slope

*: p<0.05

95%CI: 95% confidence interval
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Appendix
Table A: Child Family Eating Behaviours (FEB) index score calculation summary
Item

Description

1

Servings of sweet beverage consumed by a
child in a typical day
<=1
2
3
4
>=5
Frequency child eats traditional fast food in
a typical day
<=1
2
3
4
>=5
Frequency child eats snacks/sweets without
parental permission
Never
Almost never
Sometimes
Frequently
Always
Frequency child buys his/her own
snacks/sweets
Never
Almost never
Sometimes

2

3

4

Scoring Assignment

Scoring Range
Minimum Score Maximum Score

1
2
3
4
5

1

5

1
2
3
4
5

1

5

0
1
2
3
4

0

4

0

4

0
1
2

132

5

6

7

8

9

10

Frequently
Always
Does child claim to be hungry when asking
for snacks/sweets?
Yes
No
Parental response when child not hungry at
mealtime
Eat later
Sit at table and not eat
Sit at table and eat less
Convince to eat
Irrelevant (child is always hungry)
Compared to people your age, how fast do
you eat? Child
Slow
Average
Fast
How often do you ask for a second helping?
Child
Never
Almost never
Sometimes
Frequently
Always
How often do you/your spouse eat
breakfast with the child?
Always
Frequently
Sometimes
Almost never
Never
How often do you/your spouse eat lunch

3
4

0
1

0

1

0
1
2
3
4

0

4

1
2
3

1

3

0
1
2
3
4

0

4

0
1
2
3
4

0

4
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11

12

13

14

15

with the child?
Always
Frequently
Sometimes
Almost never
Never
How often do you/your spouse eat an
afternoon snack with the child?
Always
Frequently
Sometimes
Almost never
Never
How often do you/your spouse eat dinner
with the child?
Always
Frequently
Sometimes
Almost never
Never
How often do you eat while standing? Child
Never
Sometimes
Frequently
Always
How often do you eat straight from the
pot/pan/bowl? Child
Never
Sometimes
Frequently
Always
How often do you eat while watching
TV/reading/working? Child

0
1
2
3
4

0

4

0
1
2
3
4

0

4

0
1
2
3
4

0

4

0

3

0

3

0
1
2
3

0
1
2
3

134

16

17

18

19

20

Never
Sometimes
Frequently
Always
How often do you eat when bored? Child
Never
Sometimes
Frequently
Always
How often do you eat when angry/in a
negative mood? Child
Never
Sometimes
Frequently
Always
How often do you eat in a disordered way
between meals? Child
Never
Sometimes
Frequently
Always
How often do you eat late in the evening or
at night? Child
Never
Sometimes
Frequently
Always
How often do you eat in the living room/TV
room? Child
Never
Almost never
Sometimes
Frequently

0
1
2
3
0
1
2
3

0
1
2
3

0
1
2
3

0
1
2
3

0
1
2
3
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0

3

0

3

0

3

0

3

0

3

0

4

21

22

Always
How often do you eat in the bedroom?
Child
Never
Almost never
Sometimes
Frequently
Always
How often do you eat in the study? Child
Never
Almost never
Sometimes
Frequently
Always

4

0
1
2
3
4

0

4

0
1
2
3
4

0

4

Child FEB INDEX SCORE RANGE:
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3 to 79

Table B: Mother Family eating behaviours (FEB) index score calculation summary
Item
1

2

3

4

5

Description
When mealtime you are not
hungry what do you do? Mother
Not eat
Eat less
Eat the same
Never happens
Compared to people your age,
how fast do you eat? Mother
Slow
Average
Fast
How often do you ask for a
second helping? Mother
Never
Almost never
Sometimes
Frequently
Always
How often do you eat while
standing? Mother
Never
Sometimes
Frequently
Always
How often do you eat straight
from the pot/pan/bowl? Mother
Never
Sometimes
Frequently

Scoring Assignment

0
1
2
3

Scoring Range
Minimum Score
Maximum Score

0

3

1
2
3

1

3

0
1
2
3
4

0

4

0

3

0

3

0
1
2
3

0
1
2
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6

7

8

9

10

Always
How often do you eat while
watching TV/reading/working?
Mother
Never
Sometimes
Frequently
Always
How often do you eat when
bored? Mother
Never
Sometimes
Frequently
Always
How often do you eat when
angry/in a negative mood?
Mother
Never
Sometimes
Frequently
Always
How often do you eat in a
disordered way between meals?
Mother
Never
Sometimes
Frequently
Always
How often do you eat late in the
evening or at night? Mother
Never
Sometimes
Frequently

3

0
1
2
3

0
1
2
3

0
1
2
3

0
1
2
3

0
1
2

138

0

3

0

3

0

3

0

3

0

3

11

12

13

Always
How often do you eat in the living
room/TV room? Mother
Never
Almost never
Sometimes
Frequently
Always
How often do you eat in the
bedroom? Mother
Never
Almost never
Sometimes
Frequently
Always
How often do you eat in the
study? Mother
Never
Almost never
Sometimes
Frequently
Always

3

0
1
2
3
4

0

4

0
1
2
3
4

0

4

0
1
2
3
4

0

4

Mother FEB INDEX SCORE RANGE: 1 to 43
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Table C: Father Family eating behaviours (FEB) index score calculation summary
Item
1

2

3

4

5

Description
When mealtime you are not
hungry what do you do? Father
Not eat
Eat less
Eat the same
Never happens
Compared to people your age,
how fast do you eat? Father
Slow
Average
Fast
How often do you ask for a
second helping? Father
Never
Almost never
Sometimes
Frequently
Always
How often do you eat while
standing? Father
Never
Sometimes
Frequently
Always
How often do you eat straight
from the pot/pan/bowl? Father
Never
Sometimes
Frequently

Scoring Assignment

0
1
2
3

Scoring Range
Minimum Score
Maximum Score

0

3

1
2
3

1

3

0
1
2
3
4

0

4

0

3

0

3

0
1
2
3

0
1
2
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6

7

8

9

10

Always
How often do you eat while
watching TV/reading/working?
Father
Never
Sometimes
Frequently
Always
How often do you eat when
bored? Father
Never
Sometimes
Frequently
Always
How often do you eat when
angry/in a negative mood? Father
Never
Sometimes
Frequently
Always
How often do you eat in a
disordered way between meals?
Father
Never
Sometimes
Frequently
Always
How often do you eat late in the
evening or at night? Father
Never
Sometimes
Frequently
Always

3

0
1
2
3

0
1
2
3

0
1
2
3

0
1
2
3

0
1
2
3
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0

3

0

3

0

3

0

3

0

3

11

12

13

How often do you eat in the living
room/TV room? Father
Never
Almost never
Sometimes
Frequently
Always
How often do you eat in the
bedroom? Father
Never
Almost never
Sometimes
Frequently
Always
How often do you eat in the
study? Father
Never
Almost never
Sometimes
Frequently
Always

0
1
2
3
4

0

4

0
1
2
3
4

0

4

0
1
2
3
4

0

4

Father FEB INDEX SCORE RANGE: 1 to 43
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Table D: 7 Effective components of Child FEB index score calculation summary
Item

Description

1
a)

Eating meals with parent(s)
How often do you/your spouse eat
breakfast with the child?
Always
Frequently
Sometimes
Almost never
Never
How often do you/your spouse eat
lunch with the child?
Always
Frequently
Sometimes
Almost never
Never
How often do you/your spouse eat
an afternoon snack with the child?
Always
Frequently
Sometimes
Almost never
Never
How often do you/your spouse eat
dinner with the child?
Always
Frequently
Sometimes
Almost never
Never

b)

c)

d)

Scoring Assignment

Scoring
Minimum Score
Maximum Score

0
1
2
3
4

0

4

0
1
2
3
4

0

4

0
1
2
3
4

0

4

0
1
2
3
4

0

4
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2
a)

b)

c)

3
a)

b)

Effective Component 1 INDEX SCORE RANGE: 0 to 16
Emotional eating
How often do you eat when bored?
Child
Never
0
0
Sometimes
1
Frequently
2
Always
3
How often do you eat when
angry/in a negative mood? Child
Never
0
0
Sometimes
1
Frequently
2
Always
3
How often do you eat in a
disordered way between meals?
Child
Never
0
0
Sometimes
1
Frequently
2
Always
3
Effective Component 2 INDEX SCORE RANGE: 0 to 9
Sweet beverage consumption and snacking
Servings of sweet beverage
consumed by a child in a typical
day
<=1
1
2
2
1
3
3
4
4
>=5
5
Frequency child eats
snacks/sweets without parental
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3

3

3

5

c)

4
a)

b)

5
a)

permission
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
Always
4
Frequency child buys his/her own
snacks/sweets
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
Always
4
Effective Component 3 INDEX SCORE RANGE: 1 to 13
Eating by the television
How often do you eat while
watching TV/reading/working?
Child
Never
0
0
Sometimes
1
Frequently
2
Always
3
How often do you eat in the living
room/TV room? Child
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
Always
4
Effective Component 4 INDEX SCORE RANGE: 0 to 7
Unregulated eating
Parental response when child not
hungry at mealtime
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4

4

3

4

b)

c)

6
a)

b)

Eat later
0
Sit at table and not eat
1
0
Sit at table and eat less
2
Convince to eat
3
Irrelevant (child is always
4
hungry)
Compared to people your age, how
fast do you eat? Child
Slow
1
1
Average
2
Fast
3
How often do you ask for a second
helping? Child
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
Always
4
Effective Component 5 INDEX SCORE RANGE: 1 to 11
Eating in the bedroom/study
How often do you eat in the
bedroom? Child
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
Always
4
How often do you eat in the study?
Child
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
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4

3

4

4

4

Always
7
a)

b)

4
Effective Component 6 INDEX SCORE RANGE: 0 to 8

Eating ‘on- the- go’
How often do you eat while
standing? Child
Never
0
0
Sometimes
1
Frequently
2
Always
3
How often do you eat straight from
the pot/pan/bowl? Child
Never
0
0
Sometimes
1
Frequently
2
Always
3
Effective Component 7 INDEX SCORE RANGE: 0 to 6
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3

3

Table E: 5 Effective components of Mother FEB index score calculation summary
Item
1
a)

b)

c)

d)

Description
Emotional and uncontrolled
eating
How often do you ask for a
second helping? Mother
Never
Almost never
Sometimes
Frequently
Always
How often do you eat when
bored? Mother
Never
Sometimes
Frequently
Always
How often do you eat when
angry/in a negative mood?
Mother
Never
Sometimes
Frequently
Always
How often do you eat in a
disordered way between meals?
Mother
Never
Sometimes
Frequently
Always

Scoring Assignment

0
1
2
3
4

0
1
2
3

0
1
2
3

0
1
2
3
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Scoring
Minimum Score
Maximum Score

0

4

0

3

0

3

0

3

e)

2
a)

b)

3
a)

b)

How often do you eat late in the
evening or at night? Mother
Never
0
0
Sometimes
1
Frequently
2
Always
3
Effective Component 1 INDEX SCORE RANGE: 0 to 16
Eating by the Television
How often do you eat while
watching TV/reading/working?
Mother
Never
0
0
Sometimes
1
Frequently
2
Always
3
How often do you eat in the living
room/TV room? Mother
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
Always
4
Effective Component 2 INDEX SCORE RANGE: 0 to 7
Eating ‘on- the- go’
How often do you eat while
standing? Mother
Never
0
0
Sometimes
1
Frequently
2
Always
3
How often do you eat straight
from the pot/pan/bowl? Mother
Never
0
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3

3

4

3

Sometimes
Frequently
Always

4
a)

b)

5
a)

b)

1
0
2
3
Effective Component 3 INDEX SCORE RANGE: 0 to 6
Eating in the bedroom/study
How often do you eat in the
bedroom? Mother
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
Always
4
How often do you eat in the
study? Mother
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
Always
4
Effective Component 4 INDEX SCORE RANGE: 0 to 8
Unregulated eating
When mealtime you are not
hungry what do you do? Mother
Not eat
0
0
Eat less
1
Eat the same
2
Never happens
3
Compared to people your age,
how fast do you eat? Mother
Slow
1
1
Average
2
Fast
3
Effective Component 5 INDEX SCORE RANGE: 1 to 6
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3

4

4

3

3

Table F: 4 Effective components of Father FEB index score calculation summary
Item
1
a)

b)

c)

2
a)

Description

Scoring Assignment

Scoring
Minimum Score
Maximum Score

Eating by the television and latenight eating
How often do you eat while
watching TV/reading/working?
Father
Never
0
0
Sometimes
1
Frequently
2
Always
3
How often do you eat in the living
room/TV room? Father
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
Always
4
How often do you eat late in the
evening or at night? Father
Never
0
0
Sometimes
1
Frequently
2
Always
3
Effective Component 1 INDEX SCORE RANGE: 0 to 10
Eating ‘on- the- go’
How often do you eat while
standing? Father
Never
0
0
Sometimes
1
Frequently
2
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3

4

3

3

b)

3
a)

b)

c)

4
a)

Always
3
How often do you eat straight from
the pot/pan/bowl? Father
Never
0
0
Sometimes
1
Frequently
2
Always
3
Effective Component 2 INDEX SCORE RANGE: 0 to 6
Emotional eating
How often do you eat when bored?
Father
Never
0
0
Sometimes
1
Frequently
2
Always
3
How often do you eat when
angry/in a negative mood? Father
Never
0
0
Sometimes
1
Frequently
2
Always
3
How often do you eat in a
disordered way between meals?
Father
Never
0
0
Sometimes
1
Frequently
2
Always
3
Effective Component 3 INDEX SCORE RANGE: 0 to 9
Unregulated eating
When mealtime you are not hungry
what do you do? Father
Not eat
0

152

3

3

3

3

b)

c)

Eat less
1
0
Eat the same
2
Never happens
3
How often do you ask for a second
helping? Father
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
Always
4
How often do you eat in the study?
Father
Never
0
Almost never
1
0
Sometimes
2
Frequently
3
Always
4
Effective Component 4 INDEX SCORE RANGE: 0 to 11
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3

4

4

Table G. ANOVA results of the Child Education Quality and Accountability Office (EQAO) grades by the Family Breakfast
Frequency before and after adjustments
Child EQAO Grades
Math

Read

Writing

Overall

n

F

P

F

P

F

P

F

P

689

4.33

0.014*

4.74

0.009*

3.72

0.025*

5.17

0.006*

Model 1

689

4.17

0.016*

6.18

0.002*

5.88

0.003*

6.39

0.002*

Model 2

660

3.67

0.026*

5.25

0.005*

4.86

0.008*

5.44

0.005*

Model 3

312

2.00

0.137

3.57

0.029*

4.66

0.010*

3.87

0.022*

Model 4

312

0.73

0.482

3.29

0.039*

5.21

0.006*

3.06

0.049*

Without
adjustment
After
adjustment

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location

*: p<0.05
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Table H. ANOVA results of the Child Education Quality and Accountability Office (EQAO) grades by the Family Lunch
Frequency before and after adjustments
Child EQAO Grades
Math

Read

Writing

Overall

n

F

P

F

P

F

P

F

P

689

3.98

0.019*

0.34

0.711

2.70

0.068

2.36

0.096

Model 1

689

3.95

0.020*

0.37

0.690

2.84

0.059

2.40

0.092

Model 2

660

3.86

0.022*

0.37

0.690

2.51

0.082

2.24

0.107

Model 3

312

2.72

0.068

0.65

0.523

2.94

0.054

1.94

0.146

Model 4

312

3.53

0.031*

1.65

0.193

5.28

0.006*

3.73

0.025*

Without
adjustment
After
adjustment

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location

*: p<0.05
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Table I. ANOVA results of the Child Education Quality and Accountability Office (EQAO) grades by the Family Snacks
Frequency before and after adjustments
Child EQAO Grades
Math

Read

Writing

Overall

n

F

P

F

P

F

P

F

P

689

1.40

0.247

3.16

0.043*

4.60

0.010*

3.37

0.035*

Model 1

689

1.44

0.237

3.35

0.036*

5.15

0.006*

3.56

0.029*

Model 2

660

1.25

0.288

2.69

0.069

4.30

0.014*

2.95

0.053

Model 3

312

0.84

0.434

1.76

0.173

0.39

0.679

1.11

0.331

Model 4

312

0.35

0.706

0.95

0.387

0.22

0.799

0.54

0.582

Without
adjustment
After
adjustment

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location

*: p<0.05
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Table J. ANOVA results of the Child Education Quality and Accountability Office (EQAO) grades by the Family Dinner
Frequency before and after adjustments
Child EQAO Grades
Math

Read

Writing

Overall

n

F

P

F

P

F

P

F

P

689

2.31

0.100

0.44

0.642

1.08

0.340

1.40

0.248

Model 1

689

2.30

0.101

0.44

0.643

1.11

0.329

1.40

0.248

Model 2

660

1.61

0.201

0.28

0.757

0.55

0.579

0.87

0.420

Model 3

312

0.10

0.901

0.38

0.683

0.20

0.815

0.12

0.886

Model 4

312

0.63

0.532

0.19

0.829

0.16

0.856

0.33

0.720

Without
adjustment
After
adjustment

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location

*: p<0.05
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Table K. ANOVA results of the Child Leadership Index Scores by the Family Breakfast, Lunch, Snacks, and Dinner
Frequency before and after adjustments
Child Leadership Index Scores
Breakfast

Lunch

Snacks

Dinner

n

F

P

n

F

P

n

F

P

n

F

P

671

0.20

0.819

671

0.21

0.808

671

0.99

0.373

671

2.23

0.108

Model1

671

0.54

0.581

671

0.25

0.780

671

1.02

0.362

671

2.27

0.104

Model 2

661

0.23

0.794

661

0.15

0.862

661

1.02

0.361

661

1.15

0.317

Model 3

312

0.17

0.846

312

0.12

0.885

312

0.70

0.500

312

0.51

0.601

Model 4

312

0.44

0.644

312

0.63

0.532

312

0.48

0.622

312

0.34

0.714

Without
adjustment
After
adjustment

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
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Table L. ANOVA results of the Child Extracurricular Activity Index Scores by the Family Breakfast, Lunch, Snacks, and
Dinner Frequency before and after adjustments
Child Extracurricular Activity Index Scores
Breakfast

Lunch

Snacks

Dinner

n

F

P

n

F

P

n

F

P

n

F

P

206

0.36

0.699

206

0.66

0.517

206

0.51

0.604

206

0.38

0.686

Model1

206

0.20

0.816

206

0.70

0.498

206

0.44

0.646

206

0.41

0.667

Model 2

203

0.32

0.730

203

0.44

0.646

203

0.62

0.537

203

0.13

0.881

Model 3

91

0.24

0.785

91

0.59

0.555

91

0.59

0.558

91

3.02

0.086

Model 4

91

0.03

0.970

91

0.33

0.722

91

0.39

0.682

91

0.72

0.400

Without
adjustment
After
adjustment

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
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Table M. ANOVA results of the Child Overall Academic Performance (AP) Index Scores by the Family Breakfast, Lunch,
Snacks, and Dinner Frequency before and after adjustments
Child Overall AP Index Scores
Breakfast

Lunch

Snacks

Dinner

n

F

P

n

F

P

n

F

P

n

F

P

206

0.56

0.575

206

0.61

0.546

206

1.64

0.196

206

1.12

0.329

Model1

206

0.47

0.626

206

0.47

0.626

206

1.90

0.153

206

1.01

0.365

Model 2

203

0.43

0.652

203

0.65

0.524

203

2.30

0.103

203

1.19

0.308

Model 3

91

1.10

0.337

91

0.37

0.689

91

0.01

0.989

91

1.79

0.185

Model 4

91

0.27

0.763

91

0.73

0.485

91

0.10

0.902

91

0.55

0.462

Without
adjustment
After
adjustment

Model 1: adjusting for child’s age and sex
Model 2: further adjusting for child’s physical activity and body mass index
Model 3: further adjusting for parental education, marital status, and family income
Model 4: further adjusting for school location
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