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Abstract 

 

Increasing health care costs combined with climbing rates of child overweight and obesity are of 

significant concern worldwide, and in particular, Canada.  Existing evidence shows clear 

linkages between child weight status and poorer health outcomes in adulthood, but results are 

conflicting regarding the association between childhood obesity and educational outcomes, 

which may mediate this relationship. 

Our study therefore intended to explore relationships between school performance and weight 

status and to determine predictive factors among a cohort of disadvantaged children in the 

context of their ecological environments.  A Social Ecological Model (SEM) viewpoint 

employing Social Cognitive Theory formed the basis of the approach taken, in the context of the 

Child Development Framework which also describes “development as a function of interaction”  

within several concentric layers of environmental influence.  

Longitudinal data from the Better Beginnings Better Futures (BBBF) research demonstration 

project from eight low-income Ontario communities was used for this study. A total of n=1014 

cases were included from among the older cohort of children aged 4 to 8 years at the start of the 

study. Child height and weight were both self-reported, and measured according to established 

guidelines, in grade 6 and 9, but were self reported in grade 12. Parents also self reported height 

and weight.  
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Our measures of school performance in grade 6 and 9 were based on an overall teacher-rated 5 

point scale ( 1= near the top of the class, 5=near the bottom of the class). School Performance in 

grade 12 was based on overall marks provided by the Ontario Ministry of Education (MOE), 

subsequently recoded onto a similar 5 point scale. Thirteen (13) additional environmental factors 

related to family background/SES, and psychosocial factors were included for investigation 

through the lens of the SEM and child development framework including: Community of 

Residence, Immigration Status, Self Esteem, Popularity, Emotional Disorder, Parent Education 

Level, Financial Status, Parent Weight Status, Single Parent, Tired, Physical Activity, Dietary 

Intake and Breakfast. 

Our study found that children who were obese in grade 9 were less likely to achieve Higher 

School Performance (HSP) in grade 12 (OR = .238, p=.010), while children who were 

underweight in grade 9 were more likely to achieve Lower School Performance (LSP) in grade 

12 (OR= 4.774, p = .034). Interestingly children who were overweight in grade 6 were also less 

likely to achieve LSP in grade 12 (OR = .249, p=.007). In the reverse, children with failing 

School Performance in grade 6 were more likely to be overweight or obese (OOWS) in grade 12 

(OR = 2.818, p = .027). While School Performance and Weight Status were not related directly 

to each other within any given grade level, our findings did reveal significant associations 

tracking forward from grade 6, grade 9, and grade 12.   

 Our findings suggested that this relationship may be mediated by the influence of Self Esteem. 

Children with moderate Self Esteem in grade 12 were less likely to achieve HSP in grade 12 

(OR= .561, p = .005) while children with low Self Esteem in grade 12 were more likely to be 

Overweight or Obese (OOWS) in grade 12 (OR = 2.898, p = .048). Similarly, children with 

moderate Self Esteem in grade 6 were more likely to achieve LSP in grade 9 (OR = 2.281, p = 
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.010). Likewise, each increasing level of Self Esteem in grade 12 was associated with a 2.399 

point increase (p=.035)  in grade 12 MOE average marks. 

Arriving to school tired was significantly associated School Performance at all grade levels and 

longitudinally. Children who were Tired at school in grade 6, were significantly more likely to 

achieve LSP (OR=2.748,p=.000; OR-2.757, p=.000; OR=4.864,p=.000) and less likely to 

achieve HSP (OR=.218, p=.000; OR=.370, p=.003; OR=.389,p=.002) in grades 6, 9 and 12. 

Arriving to school tired in grade 9 also significantly decreased grade 12 MOE average marks by 

-6.713 points (p=.000).  

Our results further revealed that Family Background factors such as Parental Weight and Single 

Parent, as well as SES-related factors such as Parental Education and Household Income were 

predictive of both School Performance and Weight Status in varying degrees at each grade level, 

particularly in grade 6. Children having one parent, or no parents, with greater than high school 

education were more likely to achieve LSP (OR=2.301,p=0.000; OR=2.632, p= .000), and less 

likely to achieve HSP (OR=.370, p=.000; OR=.561, p= .011) in grade 6. Children having parents 

with normal Weight Status in grade 6, 9 and 12 were significantly less likely to be Overweight or 

Obese in the same respective grade (OR=.375.p=.000; OR=.307,p=.000; OR=.314,p=.000). 

Children in grade 9 having Financial Status at or above the Low Income Cut Off (LICO) were 

more likely to achieve HSP in grade 12 (OR=.336,p=.015). Also, children in grade 6 having 

Financial Status at or above the Low Income Cut Off (LICO) were less likely to be Overweight 

or Obese in grade 6 (OR=.604,p=.016). As well, children from Single Parent Families in grade 

12 were more likely to achieve LSP, and less likely to achieve HSP in the same grade 

(OR=1.764,p=.023; OR=.387,p=.000). 
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Strengths of this study include: the large sample size, use of measured  height and weight 

for the children in grades 6 & 9, and the use of developmentally appropriate, variables such as 

our comprehensive, teacher-rated measures of school performance. However, this study is 

limited by the inherent challenges associated with secondary data analysis, the use of self-

reported parent height and weight, lack of waist circumference measures for children, and less 

than optimal measures of dietary intake and physical activity.  

In keeping with the concepts of SEM, SCT and the Child Development Framework, these 

results suggest that interventions directed toward younger children should focus on healthy 

lifestyle practices, such as healthy eating, adequate sleep and increased physical activity, but 

particularly among adolescents entering High School, the focus should increasingly include 

intrinsic motivators such as positive self image/self esteem and resiliency. Additional focus on 

reducing the negative impacts of family background and SES-related factors on children, should 

be included in the development of policies and programs for communities and families. For 

example, this would enable children to access cultural/educational activities/events which would 

have otherwise been financially or socially restricted. And lastly, supportive environments for 

parents should be fostered to develop skills and knowledge related to positive parenting 

practices, healthy lifestyle choices, and to provide assistance with navigating the institutional 

school and healthcare systems. 
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1.0 INTRODUCTION 

Childhood obesity, frequently referred to as a global epidemic, is of significant concern 

worldwide (1–3), in particular, Canada (2,4–7).  With increasing health care costs (1,2,8–13) 

combined with climbing rates of child overweight (2,4,6,7) and evidence pointing to links 

between child weight status and adult weight status, as well as the associated health risks (10,12–

19), childhood obesity has become a public health priority (7).  Further evidence indicating an 

association between childhood obesity and school performance (20–23)  has heightened public 

health interest as a factor related to education attainment which is a predictor of income, and 

subsequently a determinant of health (16,20,24–28). 

1.1 PREVALENCE OF CHILDHOOD OBESITY 

In 1978 the nationally representative Canada Health Survey identified approximately 1 in 

5 Canadian children and youths between the ages of 2 and 17 as being either overweight or obese 

(4,7).  In 2004, nearly a quarter of a century later, the Canadian Community Health Survey 

(CCHS) (4,7),  revealed concerning figures describing rapidly increasing rates of obesity among 

Canadian children (4,7).  Using Body Mass Index (BMI) cut-offs recommended by the 

International Obesity Taskforce (IOTF) (29) as a measure of weight status, the CCHS identified 

twice as many overweight or obese children ages 6 to 17 years old and three times more obese 

adolescents ages 12 to 17 years old than were identified in the 1978 Canada Health Survey (4,7). 

Even more recently (2014), the World Health Organization (WHO) reported that prevalence of 

obesity had doubled wordled wide since 1980; particularly citing concerns regarding observed 

increases in middle and low-income countries in the urbanized settings  (30). However, while 

some comparison can be made with studies from outside North America, consideration should be 
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given to the differences in cultural factors that exist such as the concepts of community, the 

family unit, and dietary habits.  

1.2 FACTORS RELATED TO CHILDHOOD OBESITY 

Childhood obesity is a complex disease with many genetic and environmental factors 

contributing in various degrees and in various combinations (19,31).  Diet quality (32) and 

increased consumption of sugar-sweetened beverages has been suggested as linked to increased 

BMI (33–35), as well as decreased consumption of family dinners (36).  Hours of sleep have 

additionally been inversely linked to obesity among children (34) . 

Physical activity has been found to be negatively associated with weight status among 

children (19,37), evidenced by a reduction in risk of obesity by between 23% - 43% among 

children involved in sports and physical activity. Screen time has conversely been shown to 

increase risk of obesity by as much as 61% according to one Canadian study (37); however, 

further research also supports these findings (19,38,39) . 

Birth weight has also been shown to be positively associated with BMI (15,40) , although 

after controlling for maternal characteristics such as BMI, the relationship disappeared in one 

study (40) . Maternal pre-pregnancy weight was associated with increased risk of being 

overweight at age 11 among Nova Scotian children (19). Conversely, previous research has 

shown an association between low birth weight, and resulting catch-up growth, with increased 

fatness at age five among children living in the UK (41). 

Breastfeeding may have a protective effect on childhood obesity. According to a recent 

study conducted among Newfoundland and Labrador dwelling mothers and their children, 

breastfeeding infants exclusively for 3 months was found to reduce prevalence of obesity among 
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a group of preschool children with a mean age of 4.5 years (42). A meta-analysis conducted in 

2005 investigated the findings of 17 studies; results indicated a strong inverse association 

between breastfeeding for >9 months (OR=.68; 95% CI = .50 - .91) (43). A previous meta-

analysis conducted in 2004 included nine studies and likewise found a strong protective effective 

for obesity among breastfeed infants (OR=78 95% CI=.71-.85) (44). Additional research in 

Australia, however, found no significant association between breastfeeding duration and obesity 

at age 21 (45). Likewise, results of a randomized control trial conducted among 13,889 European 

children indicated that exclusive breastfeeding held no protective effective for prevalence of 

obesity in adulthood (46).  

Socioeconomic status has been linked to obesity.  In 2007, McLaren (47) conducted a 

review of the literature to update previous work completed in 1989 by Sobal and Stunkard (48). 

McLaren (2007) found that most of the studies reviewed reported a significant negative 

association between BMI and socioeconomic indicators such as education and occupation among 

women (47). Jansen, Simpson, Pickett and Boyce (2006) found a strong negative association 

between individual (p<0.001) and area-level (p=0.03) socioeconomic status and BMI among 

Canadian children and adolescents in grades 6 – 10 (n=6684) (49). Wang, in 2001 confirmed that 

low-income American adolescents were more likely to be obese than were high-income 

adolescents; however, there was no association found between BMI and income among children 

under the age of 10 years (50).   

Further evidence from two recent studies in England indicate that obesity rates continue 

to climb among the low-income population of school-age children (51,52) while a leveling off of 

obesity rates among children belonging to the middle and high socioeconomic classes occurred 

(51).  Data from The Canadian Community Health Survey conducted in 2004 indicated that the 
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proportion of obesity was similar among low-income children and high-income children (7). 

However, education variables provided more consistent findings with previous results, indicating 

that children from homes with only grade 12 education were more likely to be obese than 

children from homes with post-secondary education (7). Likewise, data collected through the 

National Longitudinal Survey of Children and Youth (NLSCY) (Cycle 4), indicated that the odds 

of obesity among children living in neighbourhoods with low socioeconomic status were greater 

than those living in a high socioeconomic status neighbourhood (OR=1.29; 95% CI=1.14-1.46) 

(53). 

The magnitude of influence of genetic factors on child BMI is controversial (54–57) and 

it is difficult to determine the extent of parental influence in terms of environmental factors apart 

from genetics. However several studies (54–57) , some involving twins (54,55), have sought to 

investigate the effect, one of which was successful in identifying that weight maintenance issues 

were a product of environmental influences which was independent of genetics (55). 

Many studies have investigated psychological effects and influencers in relation to 

childhood obesity, including self esteem (58–60), depression (61–63), and stigma (61,64,65).  

While previous research has indicated that obesity is a risk factor for depression (61–63), 

additional investigation has not found such an association (58). However, body/weight 

dissatisfaction has been found to be strongly associated with poor self esteem variables and 

obesity among children (58,63). In 1997, Pierce and Wardle’s investigation involving a sample 

of children from London, England, age 9 – 11 years found a significant association between 

obesity and self esteem (r=-0.44, p=.013) (60). The researchers further determined that a child’s 

beliefs surrounding internal versus external causes for their obesity influenced this effect. 

Children who believed “they, themselves” were responsible for their overweight were found to 



1.3 Childhood/Adolescent Obesity tracking into Adulthood 

School Performance and Weight Status among Low-Income Canadian Children and Adolescents 

Stacey Lake  RD                                                                               | 5 

 

have lower self esteem, while children who believed external factors were responsible for their 

overweight were found to have higher self esteem (60). Similar results from a Korean study in 

2008 (n=508) indicated a significant decrease in body satisfaction among obese children as 

compared to normal weight children (F=18.71, p<0.00001) (58). Likewise, self esteem was 

reported significantly lower among the obese sample (F=4.95, p<.01); depression was not linked 

to obesity among the same population (58).  

Childhood obesity is a multifaceted disease (19,31) with influencers which permeate both 

the physical and non-physical aspects of a child’s life, including: diet quality (32–36), sleep 

habits (34), physical activity (19,37), screen time (19,37–39), birth weight (15,40,41), maternal 

weight (19), breastfeeding (42–44), socioeconomic status (47–53), parental education attainment 

(7), self esteem (58–60) and body dissatisfaction (15,58). However, the highest importance must 

be given to the understanding that the obese child has little to no control over these influencers 

and thus over their weight status; childhood obesity is a product of the environment in which a 

child exists.  

1.3 CHILDHOOD/ADOLESCENT OBESITY TRACKING INTO ADULTHOOD 

Studies from around the globe report tracking of child and adolescent BMI into adulthood 

(14,15,17,18,21,66–68). A recent study conducted in Canada (66) using data from the Canada 

Fitness Survey collected between 1981 and 2002-04 found that the majority of adolescents who 

were either overweight or obese remained overweight or obese as adults; likewise, the majority 

of adolescents who were a healthy weight remained at a healthy weight as adults.  

In 2001, a study by Eriksson et al., (15)  which examined data collected from individuals 

between 1924 and 1997 found that BMI of children and adolescents at age 7 and 15 years old 
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was predictive of adult obesity (p<0.0001) and that risk of adult obesity tripled among children 

with BMI >16 at age 7.  In addition, the researchers in this study found that 92.5% of adolescents 

between the ages of 7 and 15 years old whose BMI was >90
th

 percentile, became overweight or 

obese (BMI > 25) as adults (15). The apparent link between obesity in childhood and adulthood 

and the associated health risks further elevates the importance of preventative measures targeting 

children at a young age. 

1.4 SCHOOL PERFORMANCE AND CHILDHOOD OBESITY 

 School performance in childhood could be an important factor for consideration in  

relation to income attainment (23,69,70), which has been identified as a determinant of health 

(26).  Research in this area has identified a possible link between childhood obesity and school 

performance (23,69,70). However, evidence linking obesity and poor school performance among 

children and adolescents is relatively weak and directionality is yet to be determined (21,23,71); 

underlying factors associated with the disease may be the cause, such as diet quality, attendance 

and psychosocial factors such as social stigma (20,21,23,71).  

 A review of the literature conducted by Taras and colleagues in 2005 found relatively 

consistent results pointing toward a negative association between weight status and school 

performance (27). The researchers comment that the body of literature, albeit small and lacking 

clarity concerning the directionality of the effect, has many strengths including the consistency 

of results, the size of the populations studied and inclusion of the complete age range of children 

(27).  

Some data suggests poor school performance may be pre-cursive to obesity in adulthood; 

(72) there is also a small body of evidence linking childhood obesity to adult education and 

socioeconomic status outcomes which may be considered a result of inadequate school 
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performance during childhood (23,69,70). However, studies investigating the association 

between BMI and school performance vary in their methodology, variables of interest and 

subsequent outcomes. 

1.4.1 SCHOOL PERFORMANCE ASSOCIATED WITH OBESITY AMONG CHILDREN 

With rising rates of obesity in Thailand, analyses by Mo-Suwan, et al., (1999) (21)  

suggested the association between obesity and school performance among children in Thailand 

may exist among an older age group.  The researchers conducted a cross-sectional, longitudinal 

study among children and adolescents (n= 1764) over a two year period from 1992 to 1994 (21) . 

A cohort consisting of an older group (grades 7-9) and a younger group (grades 3-6), was 

randomly selected from schools in an urban area in Southern Thailand.  Weight status was 

classified according to age-for-gender data from the First National Health and Nutrition 

Examination Survey (NHANES-I); underweight was classified as <15
th

 percentile, normal 

weight was considered >15
th

 but <85
th

 percentile, and overweight was classified as >85
th

 

percentile (21) .    

The results indicated a greater number of children in the younger cohort (20.9%) than in 

the older cohort (15.2%) were overweight (p<0.001). However, using multiple linear regression 

adjusted for gender, age, parental and family factors with the data from 1994, the researchers 

found that mean GPA was significantly lower (-0.20 points) only among overweight students in 

grades 7 – 9 and not among those in grades 3 – 6, when compared to normal-weight or 

underweight students (p=0.017).  Furthermore, the researchers found that mean GPA decreased 

significantly (p=0.008) by -0.48 points among students in grades 7 – 9 who became overweight 

during the two year period of follow-up, but not among those in grades 3 – 6 (21) . The findings 

of this study may indicate a latent manifestation of an association between weight status and 
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school performance that is not found in younger children; however studies from outside North 

America may not be fully generalizable to the Canadian setting due to significant cultural 

differences. 

Sigfusdottir, in 2007, conducted an analysis of adolescents (n= 6346) aged 14-15 years from 

Iceland. The study found a significant difference in mean self-reported grade (-1.70; p<0.01) 

between participants with self-reported BMI >85
th

 centile and those with BMI <85
th

 centile (73) . 

The study also found a moderate correlation between BMI and mean grade (-0.12; p<0.001) after 

controlling for absenteeism, socioeconomic status, family structure, gender, depression 

indicators and level of self-esteem (73). The researchers noted that BMI, diet and physical 

activity measures accounted for 24% of the variance in the participant’s grades, represented by 

the above figure which visually demonstrates the hypothesized relationships and their direction 

of influence (Figure 1) (73). The limitation of this study is the use of self-reported grades and 

self-reported BMI which may not be reliable or which may be influenced by factors such as  self-

esteem or depressed mood; however, the researchers reported that studies have validated the 

reliability of self-reported grades in estimating actual grades (73). As well, since this study 

ocurred outside of North America, consideration must be given to the differences in culture that 

exist and may therefore affect the generalizability to the Canadian setting. 

 

 

 

Figure 1: Hypothesized relationship of BMI, diet, physical activity and mental health to academic achievement 

(Sigfusdottir, 2007) 
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Another study conducted in Finland by Mikkila and colleagues (2003) with a sample of 

adolescents (n=60,252) between the ages of 14 and 16, similarly found an inverse association 

between obesity and the highest tertile of school performance compared to the lowest tertile 

among both males (0.68; 95% CI: 0.61,0.77) and females (0.62; 95% CI: 0.55,0.70) (74) .  The 

students completed a food frequency questionnaire and provided self-reported height and weight 

measures which were used to categorize student weight status based on an internally-relative 

sex-and-height specific weight percentile scale (obese >120%; underweight < 80%; normal 

weight >80% to <120%) (74) . School performance was measured by averaging marks from 

students’ latest school reports which were subsequently divided into tertiles for analysis (74).  

The limitations of this study surround the self-reporting of heights and weights and 

potential for mis-classification of weight status due to the use of an internally-relative scale. 

However, the results, which indicate that an association exists between obesity and school 

performance among young adolescents, are still considered strong because of the large number 

of participants, the high response rate (91%) (74).  This inverse association demonstrated by 

Mikkila (2003) draws a parallel with previous research by Mo-Suwan (1999), Sigfusdottir (2007) 

and Li (2008) and raises questions concerning the effect of overweight among older children as 

opposed to younger children as well as the effect of becoming overweight as opposed to 

maintaining a stable weight status and the subsequent impacts on school performance (21,73–

75); although generalizability to the Canadian setting may still be limited due to differences in 

culture. 

Further research in the US from 2009 among children ages 4 – 13 (n=1071) found that 

overweight status was a predictor of poorer school performance (R = 1.51; 95% CI=1.01, 2.25) 

(76).  However, this relationship became non-significant when adjusted for a weight-based 
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teasing variable using logistic regression models. Researchers surveyed a random selection of 

parents of Arkansas public school children as part of an “ongoing evaluation of the Arkansas Act 

1220... a multifaceted legislated policy designed to reduce childhood obesity” (76). Questions 

asked regarding school performance pertained to letter grades obtained within the past 12 

months, while weight status was obtained by parent-reported height and weight which was then 

used to calculate BMI and growth percentiles according to the CDC child growth charts (76). 

The researchers conclude that overweight children are more likely to have poorer school 

performance compared with non-overweight children, citing diet, physical activity and 

psychosocial factors (such as weight-based teasing and depression) as possible mediators (76).  

1.4.2 NO ASSOCIATION BETWEEN WEIGHT STATUS AND SCHOOL PERFORMANCE 

While several studies have found an association between school performance and obesity 

(21,23,69,73,74), other studies have not (20,70,77,78).  Florence, in 2008, examined the 

association between weight status and school performance among 1,935 grade 5 students in 

Nova Scotia (20). Results of the multivariate analysis indicated a significant positive association 

between validated measures of diet quality and results of a literacy assessment; however, no 

significant independent association existed after controlling for the interaction between diet 

quality, socioeconomic status and school performance among the students (20) . Further research 

conducted using the same data set by Wang in 2008 similarly found no significant association 

between obesity and school performance after controlling for self-esteem variables (77). 

In 2003, a study by Kim and colleagues likewise did not find an association between 

weight and GPA among Korean school-age children (n=6,463) in grades 5, 8 and 11 (78) . 

However, this study did not describe whether relative weight, weight-for age or weight-for-

height (BMI) was used in the method for analysis of the association between weight and GPA 
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and appears to have merely investigated measured weight as an independent variable (77) . As 

well, the results may not be fully applicable to the North American setting due to cultural 

differences. 

Therefore, since it is crucial to relate measures of weight among children to their 

respective height and age because of the potential influences of pubertal growth spurts as well as 

the onset or menarche and other factors, it is possible that an association between weight status 

and school performance may still exist in the dataset, but was not uncovered utilizing the 

described methods.  

Similarly a study conducted among Taiwanese first graders over a period of 6 years 

(n=409) found no significant association between academic performance and BMI (79).  An 

analysis of NHANES-III data (2008) among older children ages 8-16 (n=2,519) also found no 

significant association between weight status (based on the 2000 Center for Disease Control 

growth charts) and cognitive functioning (75).  Standardized tests assessed children’s skills in 

nonverbal reasoning, visuospatial construction, attention and working memory, mathematics, 

letter recognition and word-reading.  When compared to normal-weight children, odds of poor 

performance (z-score <2) among children who were overweight, doubled for visuospatial 

organization tests (OR 1.97; 95% CI: 1.01, 3.83) and nearly tripled for general mental ability 

(OR 2.80; 95% CI: 1.16,6.75, p=0.0233). However, after controlling for parental socioeconomic 

status and other potential confounders such as participation in sports, level of physical activity, 

hours spent watching TV,  developmental factors, and biochemical measures the results became 

non significant (75) 
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Therefore, while the hypothesized relationship between obesity and school performance 

among young children is not supported by these findings (20,75,77–79) the researchers suggest 

that other factors such as diet quality (20) and self-esteem (77) may be relevant; furthermore, 

these studies do not disprove the hypothesized association among older children (21), and several 

studies were based outside North America which may affect generalizability. 

1.4.3 OBESITY AND SCHOOL PERFORMANCE INTERVENTIONS 

In 2010, a study centering on the intervention of a free/reduced cost lunch at 4 elementary 

schools in Florida with 1 control school (n=3769) found that children (ages 6-12) in intervention 

schools were significantly more likely to have higher math scores than children in control 

schools (p<0.001), and higher reading scores (not significant) (80).  Additional research by 

Griffiths (2011) indicates that obesity among very young children (ages 3 and 5) in the UK was 

significantly associated with increasing emotional and behavioural problems (p<0.05) such as 

(conduct, hyperactivity/inattention, peer problems), which could become factors relating to 

school performance (81). Veldwijck, in 2012 likewise found that overweight children (age 12) 

participating in the Prevention and Incidence of Asthma and Mite Allergy study in the 

Netherlands (n=2159) were more likely to score lower on standardized tests (p<0.001) and be 

rated lower by teachers (p<0.01) (82). Confounders accounted for in this study included parental 

education level, screen time and skipping breakfast.(82) 

A very recent study in 2013 (Arora, 2013), among randomly selected students (age 11-

18) from six schools located in the Midlands region of the UK also investigated the association 

between academic performance and obesity (n=624) (83).  Researchers measured height and 

weight of students which were then used to calculate BMI; students self reported academic 

achievement and educational goals (83). The results indicated a significant negative association 
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between self reported academic achievement and BMI (p<0.001) after controlling for 

confounding variables such as age, sex, ethnicity, screen time, snacking and amount of sleep 

(83). 

1.4.4 SCHOOL PERFORMANCE ASSOCIATED WITH ADULT OBESITY, EDUCATIONAL 

OUTCOMES AND SOCIOECONOMIC STATUS 

School performance in childhood may also be related to obesity in adulthood.  Research 

among third graders in Copenhagen illuminated an association between poor school performance 

in grade 3 and increased risk of obesity (BMI>95
th

 percentile) at age 20-21 years (OR= 2.8; 

p<0.0006) (72).  Multi-variate logistic regression found that the association of child school 

performance (scholastic proficiency) and risk of obesity in young adulthood was independent of 

social background, BMI in childhood, and gender (72).  These findings indicate that poor school 

performance in childhood may be precursive to obesity – likewise, obesity in adulthood may be 

considered a “cost” of poor school performance in childhood (72). 

 A secondary method to measure school performance which has been utilized in several 

studies, examines educational outcomes and income in adulthood in relation to a participant’s 

BMI or weight status as a child. In 1994, a study by Sargent with the National Child 

Development Study in Wales and Great Britain (n=12,537) found a negative association between 

adolescent BMI and income at age 23 (adulthood) among females (69). The association remained 

after controlling for social class and IQ and existed regardless of whether overweight/obese 

status was maintained through adolescence into adulthood or manifested in adulthood (69). 

Females with BMI >90
th

 percentile and >99
th

 percentile earned 7.4% less (95% CI: -11%,-3.8%) 

and 11.4% less (95% CI: -21%,-1.5%) respectively per hour than females with BMI <90
th

 

percentile (69). However, it is possible that whether participants were still in school may have 
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had an influence on the amount of money they were able to make, thus confounding the results 

based on income. 

A prospective, cross-sectional study conducted among a nationally representative sample 

of adolescents and young adults age 16-24 over a period 7 years (1981-1988) in the United States 

likewise found a significant difference in educational outcomes, household income and 

household poverty between overweight and non-overweight participants over time (23).  The 

researchers investigated BMI (obtained from self-reported height and weights), level of 

education attained and socioeconomic status as part of the National Longitudinal Survey of 

Labour Market Experience, Youth Cohort (23). The results of this study indicated that young 

women who were overweight as older children/adolescents (age 16) completed 0.3 years less 

education (95% CI: 0.1,0.6) by age 24 than young women who were not overweight as children 

(P = 0.009) (23). Additionally this study found that 10% more young women who were 

overweight as children experienced household poverty (95% CI: 4%,16%; p<0.001) and made 

$6,710 less per year  (95% CI: $3,942,$9,478; p<0.001) than women who were not overweight 

as children (23).  

 Contrarily, in 2005 a study investigating the effect of childhood obesity on adult 

outcomes among a nationally representative birth cohort from Great Britain found no association 

between BMI at 10 years of age and educational outcomes at 30 years of age (70). The study was 

based on data collected over 20 years from a sample of 8,490 participants. Obesity was classified 

as BMI >95 centile among children and BMI > 28.5 among adults (accounts for underreporting 

of BMI).  Educational outcomes were identified as either “leaving school at  16 years” or 

leaving school with “no qualifications”. The limitations of this study are related to the measure 

of educational outcomes; a less ambiguous or more appropriate measure of educational 
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attainment may have been “years of education” as opposed to the measures used which are 

described as dropping out of high school and lacking “qualifications” at the completion of their 

schooling.  

Of additional significant concern is the association of childhood obesity to low 

socioeconomic status outcomes as adults (23,69,84). Results from a large cohort study in 

England indicated that women who were overweight or obese as adolescents (age 16) earned 

lower income than their non-overweight/obese counterparts regardless if they lost the weight as 

adults (age 23) (69). Women with BMI >90th percentile earned 7.4% less hourly earnings and 

with BMI >99th percentile were paid even lower with 11.4% less hourly earnings (69).  

In another study conducted in Copenhagen, researchers found that significantly less obese 

men attained a higher level of social class regardless of parental social class than non-obese men 

(30% and 51% respectively; p<0.0001); additionally, significantly more obese men attained a 

very low level of social class than non-obese men (18% and 7% respectively) (55).   

Low socioeconomic status has been described by some as a “cost” of childhood obesity 

(23,69,84). The implications of these studies underscore the potential effects of obesity in 

childhood/adolescence on the educational and economical outcomes in adulthood and the need 

for further research.  

1.5 CONSEQUENCES OF CHILDHOOD OBESITY 

The effects of childhood obesity are as far reaching as they are devastating (38), resulting 

in the presentation of chronic conditions and diseases in adulthood, as well as increasingly more 

among younger populations (39,85–89) .  Recent research investigating the link between child 

BMI and young adult-onset Type-2 diabetes found a positive association between BMI of 
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children between the ages of 3 and 11 years (adiposity rebound) and risk of developing Type-2 

Diabetes (177% increase in risk for every 1 kg/m
2
) (85). Incidence of Type-2 Diabetes among 

children and adolescents increased from 4% to 16% between 1992 and 1994 in a US study 

(n=1000) (89).   

Results of a cross-sectional survey conducted in Canada between 1986 and 1992 among 

adults indicated prevalence of high blood pressure was significantly higher among 

overweight/obese (BMI >25) participants compared to participants who were at a healthy weight 

(BMI 20-24) (39). Additionally, this study found higher prevalence of Type-2 Diabetes among 

the obese population and higher incidence of dyslipidemia (39) which is consistent with further 

research conducted in this area (90,91).  

Gunnell, in 1998 found a linear association between child BMI and adult risk of Ischemic 

Heart Disease (IHD); children with BMI >75
th

 percentile were twice as likely to suffer from IHD 

compared to children with BMI between the 25
th

 and 49
th

 percentiles (86). C-reactive protein 

(CRP), a marker for atherosclerosis (92), has likewise been found to be associated with 

overweight/obesity among children (87).  Ford et al., in 2001 found that children with a BMI 

>85
th

 to <95
th

 percentile were  2.2 times more likely to have elevated CRP levels than children 

with a BMI >15
th

 to <85
th

 percentile; children having a BMI >95
th

 percentile were 4.92 times 

more likely (87). Furthermore, recent data from the Bogalusa Heart Study indicated a strong, 

positive correlation (r=0.50) between child BMI and a 6 factor risk summary for cardiovascular 

disease (triglycerides, LDL and HDL cholesterol, insulin and systolic and diastolic blood 

pressure); 62% of children having a BMI >95
th

 percentile were found to have high adverse risk 

factor levels (p<0.001) (88). 
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1.5.1 HEALTHCARE COSTS 

The healthcare costs associated with the increases in rates of obesity were reviewed 

recently by Canadian researchers according to BMI classifications (1), comparing expenditures 

of various countries which included the United States (US), Canada, Japan, and several European 

countries. The results indicated a range spanning 0.7% to 9.1% of total healthcare costs per 

country that were associated with obesity (BMI  25) (1). In Canada, healthcare costs associated 

with obesity (BMI  27) were determined to be $1.8 billion or 2.8% of total healthcare costs in 

1997 (93); the comorbidities associated with obesity for the purpose of determining cost 

included:  postmenopausal breast cancer, colorectal cancer, coronary artery disease, endometrial 

cancer, gallbladder disease, hyperlipidemia, hypertension, pulmonary embolism, stroke and type-

2 diabetes (93). Comparatively, in 2006, Long et al., (8) determined the total percentage of 

healthcare costs of non-drug expenses related to obesity in the US was 2.8% among adults with 

BMI 30. In Switzerland, researchers similarly determined the total health care costs associated 

with obesity (BMI 27) to be $269 million or 2.3% of total healthcare costs (94). 

Kuhle et al (2011) concluded that Canadian obese children have significantly higher 

health care costs, with a difference seen as early as age 3 (95). The researchers conducted a 

prospective study among grade 5 children living in Nova Scotia as part of the Children’s 

Lifestyle and School Performance Study – III (CLASS-3) investigating health care costs for the 

three years (2003 -2006) post survey. Administrative data from provincial and federal medical 

records was linked to CLASS participant data including physician services and hospitalization 

records from age 0 to 14 years. Results indicated an approximate increase by $357 dollars per 

child in healthcare costs among obese children age 0-14 ($2504 CI: $1694, $3725) compared to 
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normal weight children ($2147 CI: $1428, $3297) representing approximately 2.1% of total 

healthcare costs attributable to obesity (95). 

1.6 SUMMARY 

Childhood obesity is a complex disease (19,31) with a multitude of contributing factors; 

decreased physical activity (19,37–39), low birth weight (15,40,41), lack of breastfeeding (42–

44), low socioeconomic status of parents (48–53), poor education attainment of the mother (7), 

poor diet quality (32,34–36,90), poor school performance (21,23,27,71,73–76,82,83), as well as 

decreased consumption of family dinners (36) and additional psycho-sociological factors(15,58–

60,81) have all been suggested as linked to increased BMI.   

Significant associations have been found between school performance and academic 

achievement variables with weight status among children (21,27,73–75,82,83), and these 

variables have also been identified as predictive of adult education outcome (23,69,70), which is 

a key determinant of health and a predictor for adult obesity (26); however the mechanisms are 

not fully understood. Conversely, several studies report no significant associations between 

school performance and weight status after controlling for confounding variables (20,70,77,78).  

As well, many of the reported studies relating to weight status and school performance were 

based outside of North American, and therefore may not be fully applicable to a Canadian 

population due to differences in cultural practices. 

Obesity rates are rapidly increasing in Canada and worldwide (4,7); with the associated 

exponential increases in healthcare costs (1,95), it is crucial to continue conducting research 

around the outcomes and influencing factors related to childhood obesity in an effort to better 

understand the multifaceted nature of this disease. 
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2.0 RESEARCH QUESTION 

This study seeks to investigate the relationships between school performance, weight 

status, and associated environmental factors and personal attributes such as: community of 

residence, immigrant status, parental education, parental weight status, financial status, physical 

activity, eating behaviours, peer supports, as well as emotional and behavioural patterns among a 

cohort of disadvantaged school-age Canadian children living in low-income communities in 

Ontario. 

2.1 RESEARCH OBJECTIVES 

 To determine factors associated with school performance and weight status among 

disadvantaged Canadian children in grades 6, 9 and 12, living in low-income communities in 

Ontario. 

 To determine if significant longitudinal relationships exist between weight status, school 

performance and relevant associated factors among disadvantaged Canadian children in 

grade 6, 9 and 12, living in low-income communities in Ontario.  

2.2. SUB-OBJECTIVES 

 Explore pairwise associations between school performance, and weight status with each of 

the associated factors in grades 6, 9 and 12, in both the same grade level and in previous 

grades. 

 Determine factors and combinations of factors in grades 6, 9 and 12 that may be predictive 

of ‘higher’ and ‘lower’ school performance and ‘overweight/obese’ weight status in both the 

same grade and in previous grades. 
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3.0 THEORETICAL FRAMEWORK 

Since the study objectives are to explore relationships between school performance and 

weight status and to determine factors which may be predictive of school performance and 

weight status among disadvantaged children in the context of their ecological environments, this 

study will be approached from a Social Ecological viewpoint employing Social Cognitive 

Theory. The Social Ecological Model (SEM) is based on the understanding that health is not 

merely the absence of illness, but comprises a complex interrelation of an individual’s 

environments (physical, social, cultural) and personal attributes (genetics, psychological state, 

behavioural patterns) (96). Furthermore, Social Cognitive Theory (SCT) proposes that  observed 

outcomes are related to the concept: “reciprocal determinism … in which environment, person 

and behaviour are continually interacting”, and therefore “a change in one component has 

implications for others” (97).  

A variety of theoretical concepts such as observational learning, behavioural capability, and 

emotional arousal, combine to form the Social Cognitive Theory. Observational learning 

accounts for common behaviours among families; behavioural capability takes into account that 

an individual requires knowledge of the desired behaviour and how to execute it, while 

emotional arousal speaks to the triggering of defensive behaviours which can then inhibit the 

ability of an individual to perform a desired behaviour (97,98). Furthermore, the conceptual 

model of the relationship between social supports and health evidences that children who do 

more poorly in school may be subjected to negative influences through school/home, thereby 

increasing negative health behaviours which increases negative health outcomes (i.e. increased 

weight status and decreased mental health) and further influences/feeds into poor social 

networks/supports. 
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As previously noted, childhood obesity is a highly complex disease and therefore it is not 

intended within the scope of this study to fully explain the many factors and interactions which 

coalesce; however, it is hoped through this research to better understand the magnitude and 

direction of influence of both weight status and school performance on one another, as well as 

the effects of other contributing environmental, 

personal and behavioural factors (Figure 2).  

It may be considered by some that SCT 

provides too broad a model for investigation; 

however, for the purpose of this study a 

comprehensive approach was sought to better 

allow for  extensive exploration of the data 

collected regarding the numerous potentially related 

factors in relation to our variables of interest (school performance and weight status). Therefore, 

a theoretical approach which encompasses the ecological and bi-directional effect of each of the 

various aspects of an individual’s environment and personal attributes is necessary, and is most 

adequately provided for by Social Cognitive Theory.  

4.0 METHODS 

Data for this study was collected through The Better Beginnings Better Futures (BBBF) 

research project which was announced by the Ontario Government in 1990 as “a 25-year 

longitudinal prevention policy research demonstration project to provide information on the 

effectiveness of prevention as a policy for children" (99–102).  Funding for this research project 

was provided by the Ontario Departments of Community and Social Services, Health, and 

Education (103). Research was conducted independently from the BBBF program planning 

Figure 2: Example of Reciprocal Determinism in the 

context of this study 
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teams through a Research Coordination Unit, with headquarters at Queens University, involving 

faculty from six Ontario Universities (101,103–105). 

4.1 BETTER BEGINNINGS BETTER FUTURES BACKGROUND 

The BBBF study was approached from an ecological perspective, consisting of both short 

term (baseline-focal) and long term (longitudinal) quasi-experimental investigations surrounding 

the implementation and 25 year follow-up of prevention programming among 1500 children in 2 

cohorts aged 0-4 years old and age 4-8 years old in eight low-income communities (102,104–

107). Approximately half of the participants are from three BBBF communities that focused on 

children who were aged 4-8 years old: Cornwall, Highfield and Sudbury, as well as two 

demographically similar comparison communities, Etobicoke and Ottawa-Vanier, while the 

remainder are from sites that focused on children aged 0-4 years and their comparison sites 

(100,105,106) (Table 56 in Appendix A: Tables and Figures).   

BBBF communities were selected primarily in relation to socio-economic disadvantage 

and were funded to develop and implement ecologically integrated health prevention programs 

aimed at either the 0-4 cohort age group or the 4-8 cohort age group (100,105–107).   

At the older cohort sites, recruitment of families and children took place through the 

public school system; all children and families residing within the defined geological areas were 

included in the study (105,106). With the cooperation of the schools, study personnel contacted 

the parents of the children to obtain written consent (105,106). Families with children (born in 

1990) enrolled in junior kindergarten were recruited to form the older research cohort. As well, 

for the first four years, families moving into the BBBF communities with a child born in 1990 
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were recruited into the study (105). Participation rates are estimated between 50 – 60% and 

attrition at 29.2% by the grade 9 data collection (105). 

Among the older cohort, data were collected from parents, teachers and children 

beginning in 1994 when the children were in junior kindergarten (JK), and each following year 

until the children were in grade 3 (103,106).  Data were then collected again in 2001/2 when the 

children were in grade 6, 2004/5 when in grade 9, and 2007/8 when in grade 12. This study will 

investigate data from only the older cohort collected when children were in grades 6, 9 and 12 

(n=1014). Data were collected from Canadian Education Quality and Accountability Office 

(EQAO) academic achievement test results, child assessments and questionnaires, parent 

interviews, and teacher questionnaires encompassing: social functioning, emotional and 

behavioural problems, school functioning, academic achievement, physical health and nutrition, 

health risk behaviours, parenting, family stress, parent social activities, parent activities in 

neighborhood, sense of community involvement, neighborhood satisfaction, and health care and 

social services use (100,102,105,106).  

4.1.1 CHILD MEASURES 

Children completed in-class questionnaires consisting of 60 questions  under the 

supervision of study personnel and teachers, relating to: height and weight, dietary intake, 

cognitive development, emotional and behavioural problems, and academic achievement 

(Appendix B: Interview Guides and Questionnaires) (102–106). Study personnel measured child 

height and weight in grade 6 and 9 according to guidelines established by Lohman, Roche and 

Martorell (1988) employing a tape measure (microtoise, CMS Weighing Equipment, London, 

U.K.) and strain-gauge digital scale (wonderscale, Health-o-meter Inc., Bridgeview, 

IL)(105,108). Height was rounded to the nearest 0.1 cm and weight to the nearest 0.2 kg; each 
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were measured twice. BMI was then calculated as weight (kg) divided by height (m) squared 

(105).  

In grade 12, school performance data was additionally obtained from the Ontario 

Ministry of Education regarding: average overall marks, total number of courses failed, 

completion of high school and receipt of special education services. The children/adolescents 

also responded to questions in grade 12 regarding the highest level of education they had 

obtained, which grade they were currently in, average marks for their most recent year in high 

school (1 = 90% – 100%, 7 = <50%) and types of courses taken (i.e. 1 = university preparatory 

courses, 5 = open courses) (Table 54, Appendix A: Tables and Figures) (105). 

4.1.2 TEACHER RATINGS 

Teachers completed questionnaires related to behavioural problems, academic 

achievement and social skills of the children (Appendix B: Interview Guides and Questionnaires) 

(100,102,105). Several scales were used to measure child school performance in grade 6 and 9 

including the National Longitudinal Survey of Children and Youth (NLSCY) Student 

Preparedness Scale and the Adaptive Functioning Scale, as well as questions regarding number 

of suspensions and absences the child had in the last year, and how far they hoped the child 

would go in school/education (109). Teachers also indicated whether the child received ‘special 

education’ services, had individual education plans, or if the child had a learning impairment 

(105). In grade 9, teachers were additionally asked to rate the child’s academic achievement in 

relation to the rest of the class, according to a standardized NLSCY scale ( i.e. 1= near the top of 

the class, 5=near the bottom of the class) (105,110).  
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4.1.3 PARENT INTERVIEW  

Parents participated in an extensive 90-120 minute interview regarding their health, their 

child’s health and behaviour, parenting practices, and family dynamics (Appendix B: Interview 

Guides and Questionnaires)  (100,102,105). Several NLSCY scales were employed including: 

Prosocial Scale, Conflict Resolution Scale, General Self-Esteem Scale, Emotional-Anxiety 

Disorder subscale, Physical Aggression subscale, Indirect Aggression subscale, Hyperactivity-

Inattention subscale, Delinquency scale, and Hostile-Ineffective Parenting scale (105,110). 

Additional scales employed included the Revised Ontario Child Health Study’s Oppositional-

Defiant subscale and Depression subscale, General Functioning Scale of the Family Assessment 

Device, and Social Provisions Scale among other measures (105,111).  

4.2 VARIABLES 

Data from a total of 2592 variables were collected in this study from three sources 

(parent, teacher and child) which could be organized into eight (8) categories related to the 

research question: a) baseline demographic and household data, b) anthropometric measures, c) 

school performance, d) diet, e) activity level, f) sleep, g) behaviors, and h) various other psycho-

social factors.  

a) Demographic and household data were collected for children and their parents 

encompassing a range of variables such as: community of residence, gender, grade, age, 

employment status, income, expenses, education level, marital status, and ethnicity  

b) Anthropometric measures were collected for children and parents including height, 

weight, and BMI. 

c) A variety of school performance data were collected through several different 

developmentally appropriate measures at each grade level. Such variables identified 
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include: Teacher-rated current school performance in grade 6 (reading, writing, spelling 

and mathematics), province wide testing data in grade 6 (reading, writing, mathematics), 

teacher rated overall academic achievement in grade 9, literacy test score in grade 9 

(pass/fail), province wide testing in grade 9 (mathematics), and Ontario Ministry of 

Education (MOE) average marks for grade 12. Attendance data was also collected 

through a number of variables as a further indirect measure related to school performance 

which included responses from parents, teachers, and children regarding frequency of 

skipping class, suspensions and number of days of school missed due to illness or injury. 

d) Diet related data were collected at the grade 6 and grade 9 levels only, through a 

validated, 7 day, retrospective food frequency questionnaire which included 25 groups of 

‘common foods’, structured accordingly to highlight specific nutritional issues (i.e. low 

intake of fruits and vegetables, high intake of high fat foods, etc…) (105,106,112). The 

eating behaviours questionnaire was developed by investigators conducting research 

among Canadian school-aged children in southwestern Ontario and Prince Edward 

Island. The questionnaire allowed children to rank their frequency of consumption of the 

groups of ‘common foods’ along a 5-point scale which could then be converted to 

servings per day and compared to recommendations based on Eating Well with Canada’s 

Food Guide: “at least twice a day” = 2, “once a day” = 1, “4 to 6 times/week” = 0.71, “1 

to 3 times/week” = 0.29 and “never” = 0 (105,106,112,113).  

e) Several variables at each grade level provided direct and indirect measures of activity 

level and inactivity among children including: frequency of participation in 

dance/karate/gym group lessons, frequency of playing sports, frequency of exercise in the 

past month, and hours of screen time per day. 
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f) Variables related to sleep and tiredness included: frequency of arriving at school too 

tired to do school work, frequency of staying out all night, and frequency of staying out 

late. 

g) Many behavioural characteristics among children and parents were measured including 

variables of particular interest related to: hyperactivity, oppositional disorder, prosocial 

behaviours, and conflict resolution skills. 

h) Additional psycho-sociological variables of interest from the data set to be investigated 

include: self esteem, body satisfaction, depression, stigma/bullying, child’s relationships 

(friends, parents and others), discrimination (based on age, gender, sex, ethnicity),  

involvement in community and social activities, safety, victim of abuse, sexual activity, 

family dynamics, supportive networks, and stress. 

4.3 DATA ANALYSIS 

As previously stated, the purpose of this study is to relate measures of school 

performance and weight status through the lens of Social Cognitive Theory with factors in the 

individual’s environment (physical, social, cultural) and their personal attributes (psychological 

state, behavioural patterns), which includes: parental socioeconomic status and demographic data 

(education, marital status, household income, weight status), eating and diet-related behaviours, 

physical activity level, sleep/tiredness, and psycho-social factors such as self-esteem, emotional 

disorder and popularity.  

4.3.1 MEASURES OF SCHOOL PERFORMANCE 

Three measures of School Performance were created using monotonic transformations, to 

assess the school performance of the children at each grade level (‘SchoolPerformance_6’, 
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‘SchoolPerformance_9’, and ‘SchoolPerformance_12’) based on the following considerations: 

consistently measured across all three grade levels, comprehensive (measuring more than just 

one subject), teacher-rated (as opposed to self- or parent-reported), and/or results of standardized 

testing
1
.  The selected school performance measures were ranked on an ordinal scale of five (5) 

levels corresponding to: 1 (failing), 2 (low), 3 (average), 4 (high), and 5 (highest).  

The preferred school performance measure selected for  grade 6 from among the 

available variables was ‘acafuni’ (Teacher rated academic functioning (Achenbach Scale)) which 

was equivalent to the combination of four, teacher-rated, grade 6 “current school performance” 

variables: ‘achn07i’ (reading),  ‘achn08i’ (spelling), ‘achn09i’ (writing) and ‘achn10i’ (math ).  

For grade 9,  ‘acadachj’ (Teacher rated academic functioning across all academic areas) was the 

preferred measure selected for consistency with the grade 6 measure.  For grade 12, ‘moemarkk’ 

(Ministry of Education: Average Marks) was also selected for consistency with the grade 6 and 9 

measures. (114–116). An exact description of the transformations used to create the school 

performance measures are provided in Table 52 in Appendix A: Tables and Figures . 

Two further variables related to school performance, Higher School Performance (HSP) 

and Lower School Performance (LSP), were introduced at each grade level. Students whose 

school performance rating was 5 (Highest) or 4 (High) were assigned to the HSP category [1]; 

those whose school performance was 3 (Average), 2 (Low) or 1 (Failing) were assigned to the 

reference category [0].  Similarly, students whose school performance rating was 1 (Failing) or 2 

(Low) were assigned to the LSP category [1], while those whose school performance was 5 

(Highest), 4 (High), or 3 (Average)  were assigned to the reference category [0].  The distribution 

                                                 
1
 The author gratefully acknowledges Dr. Carmel French, Professor of Child and Youth Study, Mount Saint Vincent 

University, for suggesting both the identification of the criteria and the selection of the measures described above. 
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of School Performance, in particular the low frequencies in extreme categories in some grade 

levels (Figure 9 in Appendix A: Tables and Figures) was a consideration in the creation of these 

categories. Analyses described below were carried out to identify factors that may be predictive 

of HSP and LSP.  

4.3.2 MEASURES OF CHILD WEIGHT STATUS 

Child BMI percentile was calculated from the available measured anthropometric data in 

grades 6 and 9 and self reported data in grade 12. Child BMI percentile is a continuous measure 

on a scale ranging from 0 – 100 which was used to define child weight status according to the 

Center for Disease Control (CDC) cut off points: underweight (<5
th

 percentile), normal weight 

(5
th

 – 85
th

 percentile), overweight (85
th

-95
th

 percentile), or obese (>95
th

 percentile) (Table 53) 

(117). Using  the Center for Disease Control Microsoft
TM

 Excel calculator “Children’s BMI Tool 

for School”, child BMI percentile was returned at each grade level by entering child gender, 

height, weight, date of measurement, and birth date (118). Child BMI percentile was then used to 

compute child weight status (‘WtStatus_6’, ‘WtStatus_9’, ‘WtStatus_12’) corresponding to: 1 

(underweight),  2 (normal weight), 3 (overweight), or 4 (obese)  (Table 53) (117). 

As with school performance, an additional variable related to school performance, 

Overweight/Obese Weight Status (OOWS), was introduced at each grade level. Students whose 

weight status was 4 (Obese) or 3 (Overweight) were assigned to the ‘Overweight/Obese’ (OO) 

category [1]; those whose school performance was 2 (Normal) or 1 (Underweight) were assigned 

to the reference category [0].  The distribution of Weight Status, in particular the low frequencies 

in Obese categories in some grade levels (Figure 9 in Appendix A: Tables and Figures) was a 

consideration in the creation of these categories. Analyses described in the next sections were 

carried out to identify factors that may be predictive of OOWS.  
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Child Weight Status in grade 9 had a much smaller number of valid cases than grades 6 

and 12; therefore, a new variable, ‘WeightStatusEx9’ (Extrapolated Weight Status grade 9), was 

computed from a combination of both self-reported and measured grade 9 anthropometric data.  

Grade 9 self reported height and weight were used to compute self-reported child BMI percentile 

and self-reported child weight status according to the procedures described above. A comparison 

of the measured BMI Percentile (mean = 66.43, SD = 23.63) and Self Reported BMI (mean = 

65.3, SD = 26.44) revealed a very high correlation (r = .869, n=281, p=.000) and there was no 

significant difference between the means (pairwise difference mean = 1.14, SD=13.57, t(167) = 

1.089, p=.278).  

Grade 9 measured weight status data were first transferred to the new variable in cases 

where it was available, subsequently missing values were replaced with available grade 9 self-

reported weight status data. The resulting extrapolated weight status variable had N=515 valid 

cases, compared to N=218 for the measured weight status.  This extrapolated Grade 9 Weight 

Status variable was used to re-compute the Overweight/Obese Weight Status (OOWS) variable 

for grade 9. 

4.3.3 MEASURES OF ENVIRONMENTAL FACTORS AND PERSONAL ATTRIBUTES 

Thirteen (13) variables were selected from the dataset consistent with the previously 

identified environmental factors and personal attributes for further investigation through the lens 

of Social Cognitive Theory.  Each variable was recoded to eliminate non response categories (i.e. 

‘Did not know the answer’ or ‘Not Applicable’) and also to combine levels where appropriate, to 

ensure an adequate number of respondents in each level (n >20).  
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Household ‘Financial Status’ was coded as 1 (at or above LICO) or 2 (below LICO)  

using Low Income Cut Off (LICO) reference data published by Statistics Canada (119) for the 

respective year of the survey based on reported monthly household income, before deductions 

and tax, at each grade level, and grade 6 household size. Parental BMI for grade 12 was 

transformed to weight status rank according to CDC adult weight status cutoffs (underweight 

<18.5, normal weight 18.5- 24.9, overweight 25 – 29.9, obese > 30)(120). ‘Activity Level’ was 

calculated by creating a composite measure combining three separate measures of activity at 

each grade level (Grade 12 measures were not available), which were then recoded into 2 

categories (0 = Low Physical Activity, 1 = High Physical Activity).  

Parent Education in grade 12 had a much smaller number of valid cases than grades 9 and 

6; therefore, a new variable, ‘EduParentsEx’ (Extrapolated Parent Education grade 12),  was 

computed from a combination of grade 6, 9 and 12 data.  In cases where Grade 12 Parental 

Education data was available, it was transferred to the new variable, otherwise missing values 

were replaced with available grade 9 Parental Education data, and subsequently any remaining 

missing values were replaced with available grade 6 Parental Education data. The resulting 

variable was used solely for analysis at the grade 12 level with binary logistic regression. The 

details of the transformations are provided in Table 54; see Table 1 below for the distributions of 

the identified environmental factors and personal attribute variables. 
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Table 1: Descriptive Analysis of Primary and Associated Factor Variables 

New Variable Code Description Grade 6 Grade 9 Grade 12 
n % n % n % 

 

Community 0 Not BBBF 317 31.26% 409 40.34% 293 28.90% 
1 BBBF 

 
413 68.74% 263 59.66% 239 71.19% 

Immigration Status 
 

0 Born Canadian 430 58.82% 399 59.20% 371 58.89% 
1 
 

Immigrant 301 41.18% 275 40.80% 259 41.11% 

Self Esteem 
 

1 Low Self Esteem (4 - 13) 68 10.04% 91 17.33% 22 3.68% 
2 Moderate Self Esteem (14 - 18) 364 53.77% 279 53.14% 314 52.51% 
3 
 

High Self Esteem (19 - 20) 245 36.19% 155 29.52% 262 43.81% 

Popularity 
 

1 Low popularity (0 - 8) 48 7.04% 31 6.00% 38 6.39% 
2 Moderate Popularity Popular (9-11) 127 18.62% 85 16.44% 106 17.82% 
3 High Popularity (12-14) 288 42.23% 204 39.46% 205 34.45% 
4 
 

Very High Popularity (15-16) 219 32.11% 197 38.10% 246 41.34% 

Emotional Disorder 0 No Emotional Disorder (=/<5) 500 74.29% 390 74.29% 560 93.02% 
1 
 

Yes Emotional Disorder (>5) 173 25.71% 135 25.71% 42 6.98% 

Parental Education Level  
 

0 Both High school and less (<6) 206 28.14% 182 27.00% 102 24.76% 
1 One  greater than high school (>6) 247 33.74% 238 35.31% 128 31.07% 
2 
 

Both greater than high school (>6) 279 38.11% 254 37.69% 182 44.17% 

Parents Education Level 
(Extrapolated) 
 

0 Both High school and less (<6) . . . . 102 24.76% 
1 One  greater than high school (>6) . . . . 128 31.07% 
2 
 

Both greater than high school (>6) . . . . 182 44.17% 

Financial Status 
 

0 Below LICO 342 46.91% 305 41.84% 268 36.76% 

1 
 

At or above LICO 387 53.09% 424 58.16% 461 63.24% 

Parental Weight Status 1 Underweight (BMI <18.5) 11 1.71% 8 1.31% 13 2.40% 
2 Normal Weight (BMI 18.5 – 24.9) 320 49.77% 288 47.29% 220 40.67% 
3 Over Weight (BMI 25- 29.9) 195 30.33% 202 33.17% 187 34.57% 
4 
 

Obese (BMI >30) 117 18.20% 111 18.23% 121 22.37% 

Single Parent 
 

0 Not single parent 539 73.63% 472 46.50% 422 72.26% 
1 
 

Single parent 193 26.37% 202 19.90% 162 27.74% 

Tired 0 Not Tired (1 - 2) 451 73.57% 273 61.35% . . 
1 
 

Tired (3 - 5) 162 26.43% 172 38.65% . . 

Physical Activity 
 

0 Low Physical Activity (3 - 6) 218 32.25% 279 54.07% . . 
1 
 

High Physical Activity (7 - 12) 458 67.75% 237 45.93% . . 

Dietary Intake By Food 
Group 

0 Poor Intake (1 food group or less met) 310 50.16% 417 80.50% . . 
1 
 

Good Intake (2 food groups or more met) 308 49.84% 101 19.50% . . 

Breakfast 0 No (Did not eat Breakfast) 223 33.89% 281 27.70% . . 
1 
 

Yes (Did eat Breakfast) 435 66.11% 245 24.20% . . 
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4.3.4 STATISTICAL ANALYSIS 

Data was analyzed using SPSS® statistical analysis software versions 22.0 (SPSS Inc., 

Chicago, IL, USA). Significance was established at the 0.05 level.  

Univariate analyses were performed to provide a description of the study participant 

characteristics (Table 55). Frequency tables and histograms were produced to display the 

distributions of school performance and weight status at each grade (Table 57, Table 56 & Figure 

9). 

The Chi square test was used to carry out the first objective of the study, which was to 

explore pairwise associations between school performance and weight status and each of the 

environmental factors at each grade level (Table 58).  The appropriateness of the Chi-square 

analyses was assessed by looking at the number of expected values at each cell. Situations where 

the expected count was less than 5 in more than 25% of the cells were reported (Table 61 & 

Table 62).  To understand the magnitude and direction of the associations identified through the 

Chi-square, standardized residuals for selected analyses as generated by SPSS were displayed in 

tabular and graphical form (Figure 3, Figure 4, Figure 5, Table 61Table 62).  A standardized 

residual was considered large if its absolute value was greater than 2.  

  Binary logistic regression was employed to identify environmental factors and 

combinations of environmental factors in grades 6, 9  and 12, which may be predictive of 

OOWS, LSP and HSP at the same grade level and in previous grades. At each grade level, 

models were generated for OOWS, LSP, and HSP first by using only factors at the given grade 

level, then using factors in previous grade levels, and subsequently using factors in both the 

given and previous grades.  
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Each regression model was selected using a three stage process. In the first stage, the full 

model included all thirteen environmental factors (Table 1) for the specified grade. Categorical 

predictors were automatically coded as binary dummy variables by the statistical software, using 

the final (highest) level of each predictor as the reference category. However, for School 

Performance and Weight Status, manual dummy variables were created using effect coding, with 

‘average’ SP and ‘normal’ WS set as the respective reference categories.  

In the second stage, the optimal model was generated by selecting significant predictors 

from the full model though the ‘Backward elimination’ method. The probability for inclusion 

and exclusion of predictors was set to 0.1 and to .05 respectively. The number of valid cases with 

positive outcomes in the response variable limits the number of predictors in Logistic regression 

models. Ten outcome events per variable (EPV) are generally considered necessary (121) while a 

more recent study(122) suggests that many model performance measures often remain 

acceptable with few as 6 EPV’s. In the present study where the events per variable (EPV) count 

in the optimal model was low (<7) the ‘Forward selection’ method was used to generate another 

the optimal model so as to decrease the number of predictors at all stages of the process. 

In the third stage, the final model was computed by the ‘Enter’ method, based only on the 

significant, or almost significant, predictors identified in the optimal model.  ‘Almost’ significant 

variables were those which fell just outside the significance level (i.e. .05 > p <.10) in the 

optimal model or which were removed in the final step of the Backward elimination procedure.  

This process of employing first Backward, then Enter methods, increased the number of valid 

cases and EPV used in the final model.  
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Each final regression model is reported in the results section and a complete listing can 

be found in Appendix C: Final Regression Models. 

An additional analysis using linear regression, was used to generate a model for the 

prediction of ‘moemarkk’ (Grade 12 Ministry of Education Average Marks)  using the 

environmental factors and personal attributes from all grade levels. The purpose of this analysis 

was to provide a quantitative predictive model for achievement in grade 12 instead of ‘higher’ or 

‘lower’ School Performance. The model selection methodology was analogous to that described 

previously. Backward elimination was the optimization strategy followed by the SPSS Linear 

Regression procedure, again using PIN =.01 and POUT = .05  

Interpretation of the strength and statistical significance of the Logistic regression models 

was based on measures of the reduction in the deviance from the Null Model (particularly the 

pseudo R
2
 measures of Cox & Snell and Naglekerke), on the Hosmer-Lemmeshow test to 

assesses the goodness of fit, and on the proportion of cases correctly identified by the model both 

overall, and by their category. These values were reported for each model. All the models 

presented in this study had a significant reduction in deviance from the Null Model, as indicated 

by a Chi-square test. The Cox and Snell and Naglekerke R-square values for these models ranged 

from 0.031 to 0.545. We describe the predictive strength as “weak” when the R-square is less 

than 0.100, “moderate” when the R-square is between 0.100 and 0.300, and “strong” when the R-

square is greater than 0.300. The Hosmer-Lemmeshow statistic with a p-value larger than 0.05 is 

generally considered indicative of a good fit. In this study all the p-values for the Hosmer-

Lemmeshow statistic were much larger than 0.05, often larger than 0.500. A predictive accuracy 

of 70% overall was achieved in almost all models. The specificity of the predictions ranged from 

62.6% to 100%, while the sensitivity ranged from 0.0% to 75.0%. 
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The appropriateness of the linear regressions models was assessed using the F-test for 

linearity, by visually examining histograms of residuals for normality, by checking plots of 

standardized residuals against predicted values for indications of non-randoms and heterogeneity 

of variances, and by checking case diagnostics for the existence of large outliers or influential 

observations. 

4.4 ETHICAL CONSIDERATIONS 

Ethical approval was granted through the Mount Saint Vincent University Research 

Ethics Board (February 2015) before data analysis was initiated.  This project employs the use of 

secondary data which has had all identifying information removed and therefore poses minimal 

risk due to the nature of the research design. There are no financial conflicts of interest to 

disclose. 

5.0 RESULTS 

5.1 UNIVARIATE DESCRIPTIVE ANALYSIS 

The demographic characteristics of the study participants (n = 1014) are summarized in 

Table 55 & Table 56. The proportion of male and female gender among child participants and 

parent respondents varied somewhat by grade level; however, on average, females were the 

majority (52. 8% and 91.9% for children and parents respectively) (Table 56). The average ages 

of the children were consistent with what would be expected at each grade level (Table 55). 

Overall, the majority of children lived in BBBF communities (66.5%) and the average proportion 

of children with parents born in Canada (59.0%) was greater than those with parents not born in 

Canada (Table 56).   
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Forty percent of children had two parents with greater than high school education , and 

the average proportion of children across all grades having annual household income below the 

Low-Income Cut Off (LICO) was 41.8% as would be expected (Table 56). Average household 

size was 4.43 in grade 6; no household size data was available at grade 9 and grade 12 (Table 

55). The average proportion of children across all grade levels living in single parents homes was 

much smaller (24.7%) compared to dual parent homes (64.1%) (Table 56). 

The distribution of School Performance at each grade level was reasonably symmetrical 

and bell shaped (Table 57).  Across all grade levels, the largest proportion of participants 

achieved “Average Grades” (40.0%).  However, in grade 6, more children achieved ‘Failing’ or 

‘Low Grades’, than ‘High’ or ‘Highest Grades’, while in grade 12, more children achieved 

‘High’ or ‘Highest Grades’, than ‘Failing’ or Low Grades’. The majority of children across all 

grade levels were within the ‘Average Weight’ category (67%), while the least were 

‘Underweight’ (4.9%).  (Figure 9, Table 57: Descriptive Analysis). 

5.2 FACTORS ASSOCIATED WITH SCHOOL PERFORMANCE AND WEIGHT STATUS  

The chi-square test was used to identify significant associations between measures of 

school performance (SP) and measures of weight status (WS) at each grade level (Table 58); and 

subsequently, with each of the thirteen environmental and personal attribute variables (Table 59, 

Table 60).   

5.2.1 ASSOCIATIONS BETWEEN WEIGHT STATUS AND SCHOOL PERFORMANCE 

As shown in Table 58, significant associations among the participants were found 

between: a) grade 6 SP and grade 9 WS, b) 6 SP and grade 12 WS, as well as c) grade 9 WS and 
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Grade 12 SP.  Chi-square residuals were examined to investigate the nature and directions of 

these relationships (Figure 3,Figure 4 and Figure 5; Table 61 & Table 62).  

Prevalence of obesity in grade 9 was higher among children with ‘failing’ SP in grade 6, 

but lower among children with ‘high’ SP. Similarly, prevalence of underweight WS in grade 9 

was higher among children with ‘failing’ SP in grade 6 (Figure 3, Table 58).  

Prevalence of obesity in grade 12 was much higher among children with ‘failing’ SP, and 

lower among children with ‘high’ SP, in grade 6 (Figure 4, Table 58).Prevalence of obesity in 

grade 9 was much higher among children with ‘failing’ SP, and lower among children with 

‘highest’ SP’, in grade 12. Prevalence of underweight in grade 9 was much higher among 

children with ‘low’ SP in grade 12. Interestingly, prevalence of overweight (BMI 85
th

%– 95
th

%) 

in grade 9 was higher among children with ‘highest’ SP in grade 12 (Figure 5, Table 58). 

Figure 3 – Prevalence of Gr 9 Wt Status across Gr 6 School Performance Levels 
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Figure 4 – Gr 12 Wt Status by Gr 6 School Performance Levels 

 

 

Figure 5 – Gr 9 Wt Status by Gr 12 School Performance Levels 
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5.2.2 ASSOCIATIONS BETWEEN ENVIRONMENTAL FACTORS AND SCHOOL PERFORMANCE 

AND WEIGHT STATUS  

The chi-square test was further used to identify significant associations  between 

measures of SP and/or measures of WS at each grade level with each of the thirteen 

environmental factors and personal attribute variables (Table 59, Table 60,Table 61, Table 62). 

COMMUNITY OF RESIDENCE 

Few significant associations were identified with community of residence and school 

performance or weight status. The distribution of grade 9 school performance was found to differ 

significantly between children living in BBBF and non-BBBF communities in grade 6; 

prevalence of ‘failing’ SP in grade 9 was much higher among children living in non-BBBF 

communities in grade 6. As well, the distribution of weight status in grade 12 was found to differ 

significantly between children living in BBBF communities and non-BBBF communities in 

grade 9; the prevalence of underweight WS in grade 12 was much lower among children living 

in  BBBF communities in grade 9. No other relationships were identified with community of 

residence and weight status or school performance. 

 IMMIGRATIONSTATUS 

Immigration status was significantly related to SP across all grade levels and also to WS 

in grade 12. The distribution of SP in both grades 9 and 12 differed significantly between 

children with parents born in Canada and children with parents not born in Canada at all grade 

levels. Prevalence of ‘highest’ SP in grades 9 and 12 was much higher among children with 

parents born in Canada, and much lower among children with parents not born in Canada in 

grades 6, 9 and 12. Conversely, prevalence  of ‘failing’ SP in grade 12 was much lower among 
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children with parents born in Canada compared to those with parents not born in Canada in 

grades 9 and 12.     

The distribution of grade 12 WS also differed significantly across all grade levels by 

immigration status. Prevalence of underweight in grade 12 was much lower among children with 

parents born in Canada, and much higher among children with parents not born in Canada in 

grades 6, 9 and 12. 

PARENTAL EDUCATION 

The distribution of SP at all grade levels differed significantly by parental education 

level, while there were fewer significant associations with WS.  Prevalence of ‘failing’ SP in 

grades 6, 9 and 12 was much lower among children with both parents having greater than HS 

education; while the prevalence of ‘highest’ SP was much higher among children with both 

parents having greater than HS education, in grade 6 and 9. Prevalence of obesity in grade 12 

was much higher among children with no parents having greater than HS education in grade 12. 

Interestingly, prevalence of underweight in grade 6 was much lower among children with one 

parent having greater than HS education, and much higher among children with both parents 

having greater than HS education, in grade 6.   

FINANCIAL STATUS 

Household financial status according to the Low-Income Cut Off (LICO) had few 

significant associations with SP and WS. Prevalence of ‘failing’ SP in grades 6 and 12 was much 

greater among children with annual household income below LICO, and much lower among 

children with annual household income at or above LICO, in grades 6 and grade 12. Prevalence 

of underweight WS in grade 6 and 9 was much lower among children with annual household 
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income below LICO in grade 6; similarly, prevalence of underweight in grade 6 was much 

higher among children with household income at or above LICO in grade 6.  

PARENTAL WEIGHT STATUS 

The distribution of child WS at all grade levels differed significantly by parental WS at 

all grade levels. The distribution of SP did not differ significantly by parental WS at any grade 

level. Prevalence of underweight in grade 6 was much higher among children with a parent who 

was also underweight and much lower among children with a parent who was overweight in 

grade 6. Conversely, prevalence of overweight and obesity in grade 6, 9 & 12 was much greater 

among children with a parent who was also obese in the same or previous grade; prevalence was 

much lower in grade 12 among children with a parent who was normal WS in grade 6, 9 and 12. 

Prevalence of normal WS in grade 6 was much lower among children with a parent who was 

obese in grade 6 and grade 12; prevalence of normal WS in grade 9 was also lower among 

children with a parent who was obese in grades 9 and 12. Although non-significant, prevalence 

of failing SP in grade 6 was much higher among children with a parent who was underweight in 

grade 9. Similarly, prevalence of failing SP in grade 9 was much higher among children with a 

parent who was overweight, and much lower among those who had a normal WS, in grade 12. 

Prevalence of highest SP in grade 12 was much higher among children with a parent who was 

normal WS in grade 12. 

 SINGLE PARENT FAMILY 

 The distribution of SP across all grade levels was significantly different among single 

parent households compared to dual parent households, in grades 6 and 9; however only grade 12 

SP was significantly associated with grade 12 single parent status.  Prevalence of failing SP in 

grade 6 was much higher among children from single parent families in grade 9. Similarly, 
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Prevalence of failing SP in grade 12 was much higher among children from single parent 

families at all grade levels. Although non-significant, prevalence of overweight in grade 12 was 

much lower among children from single parent families in grades 6 and 9. 

DIETARY INTAKE 

 The distributions of SP and WS did not differ significantly between children with good 

intake (2 or more food group requirements met according to Eating Well with Canada’s Food 

Guide (113) and poor intake (less than 2 food group requirements met).  

BREAKFAST CONSUMPTION 

 The distribution of SP in grades 6 and 12 differed significantly among children who 

consumed breakfast on the day of the interview compared to those who did not consume 

breakfast. Prevalence of highest SP in grade 6 was much lower among children who did not 

consume breakfast on the day of the interview in grade 6. Breakfast consumption was not 

significantly associated with WS at any grade level. 

PHYSICAL ACTIVITY 

 The distribution of SP in grades 6 and 12 differed significantly by level of physical 

activity in grades 6 and 9 respectively. Prevalence of failing SP in grade 6 was much higher 

among children who also had lower levels of physical activity in grade 6.  Level of physical 

activity was not significantly associated with WS at any grade level. 

TIRED 

 The distribution of SP at all grade levels differed significantly by level of tiredness at 

school in grades 6 and 9. The distribution of WS in grade 6 also differed significantly by level of 

tiredness in grade 6 only. Prevalence of failing SP in grade 6, 9 and 12 was much higher among 
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children who were reported as tired by their teachers, and much lower among children were not 

reported as tired by their teachers in grades 6 and 9. Conversely, prevalence of highest SP in 

grades 6, 9 and 12 was much higher among children who were not reported as tired by their 

teachers and much lower among children who were tired in grades 6 and 9. 

SELF ESTEEM 

 The distribution of SP in grade 6 differed significantly by level of self esteem at all grade 

levels; SP in grade 9 differed by level of self esteem in grade 6 and 12 only; and SP in grade 12 

differed by self esteem level in grade 9 and 12 only. Prevalence of failing SP in grade 6 was 

much higher among children with low self esteem in grade 6; likewise, prevalence of failing SP 

in grade 9 was much lower among children with high self esteem in grades 6 and 12, and higher 

among children with low self esteem in grade 12. Prevalence of highest SP in grade 6 was much 

higher among children with high self esteem in grade 6; prevalence of highest SP in grade 9 was 

similarly much higher among children with high self esteem in grades 9 and 12. 

The distribution of WS in grade 6 differed significantly by level of self esteem in grade 12 only; 

there were no other significant associations between WS and level of self esteem. Prevalence of 

underweight in grade 6 was much higher among children with only moderate self esteem, and 

lower among children with high self esteem, in grade 12. 

EMOTIONAL DISORDER 

 There were no significant associations between SP and level of emotional disorder; 

however, the distribution of WS in grade 12 was significantly associated with level of emotional 

disorder in grade 6 only. Prevalence of obesity in grade 12 was much higher among children 
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with an emotional disorder in grade 6. Although non-significant, prevalence of failing SP was 

much higher in grade 6 among children with an emotional disorder in the same grade. 

POPULARITY   

 The distribution of SP differed significantly in grades 6 and 12 by level of popularity in 

grades 6 and 9 respectively. Prevalence of failing SP in grade 6 was much higher among children 

with low popularity in the same grade; conversely, prevalence of high SP in grade 6 and highest 

SP in grade 12 was much lower among children with low popularity in grade 6 and grade 12 

respectively. Prevalence of failing SP in grade 12 was much higher among children with 

moderate popularity in grade 9. The distribution of WS in grade 12 differed significantly by level 

of popularity in grade 6 only. Prevalence of obesity in grade 12 was much higher among children 

with low popularity in grade 6 and although non-significant, grade 9 as well.  

5.2.3 SUMMARY OF TWO-WAY ASSOCIATIONS 

In summary the following variables were more strongly associated with SP, than WS: 

immigration status, self esteem, parental education, single parent status and tiredness. Parental 

WS was very strongly associated with child WS, but not SP. The following variables were 

somewhat associated with SP, but not WS: community of residence (BBBF), popularity, 

household income; physical activity level and breakfast consumption . Dietary intake by food 

group was not significantly associated with either SP or WS.  

5.3 PREDICTORS OF SCHOOL PERFORMANCE 

Binary stepwise logistic regression was employed to identify combinations of 

environmental factors and personal attributes of the children in grades 6, 9  and 12, which may 

be predictive of ‘overweight/obese’ weight status (OOWS), ‘lower’ school performance (LSP) 



5.3 Predictors of School Performance 

School Performance and Weight Status among Low-Income Canadian Children and Adolescents 

Stacey Lake  RD                                                                               | 46 

 

and ‘higher’ school performance (HSP) at each grade level for all students.   As previously 

described, an optimal model was first generated from the full model containing all the available 

variables (see Table 2), by the ‘backward’ method.; however if  the events per variable (EPV) 

count was low (<7) (121,122)  the ‘Forward’ method was used instead  A final model was 

subsequently identified employing the ‘enter’ method.  A complete listing of all final regression 

models can be found in Appendix C: Final Regression Models. 

Table 2: List of Environmental Factor variables included in the Full Models for Binary Logistic Regression at each 

grade level 

BBBF Community 
Immigration Status 
Self Esteem  
Popularity 
Emotional Disorder 
Parental Education 
Financial Status (LICO) 
Parental Weight Status  
Single Parent 
Tired* 
Physical Activity* 
Dietary Intake* 
Breakfast* 
*Data available only in grade 6 & 9 

5.3.1 PREDICTORS OF SCHOOL PERFORMANCE IN GRADE 6 

LOWER SCHOOL PERFORMANCE 

The final model for the prediction of LSP in grade 6 based on the grade 6 predictors: 

Popularity, Parent Education, and Tired resulted in the following coefficients (see Table 4). The 

analysis was based on N=564 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated the 

model held weak predictive value (R
2
 = 0.108 and R

2
 = 0.147 respectively).  The Hosmer-

Lemmeshow test revealed the final model was a good fit (p = 0.719). Overall accuracy for the 

final model was 66.8% and deviance was reduced by 8.6%. LSP in grade 6 was predicted 
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correctly in 38.4% of cases while the reference category was predicted correctly in 84.9% of 

cases (Table 3).  

Table 3: Model statistics for grade 6 LSP final regression model 

Valid N 564 

EPV 31 
% R2 improved 8.6% 
-2 Likelihood              (Step 0) 753.48 

   (Step Final) 688.781 
R2                       (Cox and Snell)                 .108 

(Naglekerke) .147 
Hosmer-Lemeshow        (X2) 4.517 
                                                df 7 
                                               sig .719 
Percent Correct                  (0) 84.9% 
                                              (1) 38.4% 
                                    (Overall) 66.8% 

Table 4: Coefficients of significant predictors for grade 6 LSP in the final regression model 

Variable Β SE eB p 

Parental Education  (0 > HS) .968 .238 2.632 .000 

   (1 > HS) .833 .220 2.301 .000 

Tired 1.011 .203 2.748 .000 

Popularity                     (Low) .968 .377 2.633 .010 

The final model (Table 4) shows that having one parent, or no parents, with greater than 

high school education significantly increased the odds of LSP in grade 6 by a factor of 2.301 

(p=0.000) and 2.632  (p=.000) and respectively, compared to both parents having greater than 

high school education.  Arriving to school tired also significantly increased the odds of LSP by a 

factor of 2.748 (p=0.000) compared to not being tired at school.   Low popularity likewise 

increased the odds of LSP by a factor of 2.633 (p=.010).  

HIGHER SCHOOL PERFORMANCE 

The final model for the prediction of HSP in grade 6 based on the grade 6 predictors Self 

Esteem, Parent Education, and Tired resulted in the coefficients in Table 6 below. The analysis 

was based on N=559 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated the model held 
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moderate predictive value (R
2
 = 0.101 and R

2
 = 0.147 respectively).  The Hosmer-Lemmeshow 

test revealed the final model was a good fit (p = 0.888). Overall accuracy for the final model was 

73.5% and deviance was reduced by 9%. However, HSP was predicted correctly in 0.0% of 

cases while the reference category was predicted correctly in 100.0% of cases.  

Table 5: Model statistics for grade 6 HSP final regression model 

Valid N 559 

EPV 25 

% R2 improved 9.2% 

-2 Likelihood              (Step 0) 646.177 

   (Step Final) 586.818 

R2                       (Cox and Snell)                 .101 

 (Nagelkerke) .147 

Hosmer-Lemeshow        (X2) 2.966 

                                                df 7 

                                              sig .888 

Percent Correct                  (0) 100.0% 

                                               (1) 0.0% 

                                    (Overall) 73.5% 

Table 6: Coefficients of significant predictors for grade 6 HSP in the final regression model 

Variable Β SE eB  p 

Parental Education   (0 > HS) -.994 .277 .370 .000 
                                      (1 > HS)  -.578 .228 .561 .011 
Tired -1.522 .313 .218 .000 

 

 

The final model (Table 6) shows that having one parent, or no parents with  greater than 

high school education significantly decreased the odds of obtaining HSP in grade 6 by a factor of 

0.561 (p=.011) and 0.370 (p=0.000)  respectively compared to both parents having greater than 

high school education.  Arriving to school tired also significantly decreased the odds of obtaining 

HSP by a factor of 0.218 (p=0.000) compared to not being tired at school. 

Self Esteem was not a statistically significant predictor in this model, although in the 

optimal model based on N=378 cases, ‘moderate’ Self Esteem was found to significantly 
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decrease the odds of obtaining HSP in grade 6 by a factor of 0.484 (p=0.008) compared to ‘high’ 

Self Esteem.  

5.3.2 PREDICTORS OF SCHOOL PERFORMANCE IN GRADE 9 

LOWER SCHOOL PERFORMANCE  

The final model for the prediction of LSP in grade 9 based on the grade 9 predictors: 

Parent Education, Breakfast and Tired, resulted in the coefficients in Table 8 below. The analysis 

was based on N=372 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated the model held 

moderate predictive value (R
2
 = 0.221 and R

2
 = 0.302 respectively).  The Hosmer-Lemmeshow 

test revealed the final model was a good fit (p = 0.905). Overall accuracy for the final model was 

75.0% and deviance was reduced by 18.9%. LSP was predicted correctly in 58.4% of cases while 

the reference category was predicted correctly in 84.7% of cases (Table 7).  

Table 7: Model statistics for grade 9 LSP final regression model 

Valid N 370 

EPV 27 
% R2 improved 18.9% 
-2 Likelihood              (Step 0) 489.58 

  (Step Final) 396.82 
R2                          (Cox and Snell)                 .221 

 (Nagelkerke) .302 
Hosmer-Lemeshow        (X2) 3.423 
                                                df 8 
                                               sig 0.905 
Percent Correct                  (0) 84.7% 
                                              (1) 58.4% 
                                    (Overall) 75.0% 

Table 8: Coefficients of significant predictors for grade 9 LSP in the final regression model 

Variable Β SE eB p 

Parental Education   (0 > HS) .828 .308 2.288 .007 
Tired 2.026 .250 7.587 .000 
Breakfast -.536 .251 .585 .033 

The final model (Table 8) showed that having no parents with greater than high school 

education significantly increased the odds of LSP in grade 9 by a factor of 2.288  (p=.007), 
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compared to both parents having greater than high school education.  Arriving to school tired 

also significantly increased the odds of LSP by a factor of 7.587 (p=0.000) compared to not 

being tired at school.   Regular breakfast consumption decreased the odds of LSP by a factor of 

.585 (p=.033).  

HIGHER SCHOOL PERFORMANCE 

The final model for the prediction of HSP in grade 9 based on the grade 9 predictors: 

Parental Education and Tired,  resulted in the coefficients in Table 10 below. The analysis was 

based on N=426 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated the model held 

moderate predictive value (R
2
 = 0.190 and R

2
 = 0.261 respectively).  The Hosmer-Lemmeshow 

test revealed the final model was a good fit (p = 0.604). Overall accuracy for the final model was 

68.1% and deviance was reduced by 16.2% .HSP was predicted correctly in 71.7% of cases 

while the reference category was predicted correctly in 66.1% of cases (Table 9).  

Table 9: Model statistics for grade 9 HSP final regression model 

Valid N 426 

EPV 38 
% R2 improved 16.2% 
-2 Likelihood              (Step 0) 555.128 

   (Step Final) 465.324 
R2                       (Cox and Snell)                 0.190 

 (Nagelkerke) 0.261 
Hosmer-Lemeshow        (X2) 2.732 
                                                df 4 
                                               sig 0.604 
Percent Correct                  (0) 66.1% 
                                              (1) 71.7% 
                                    (Overall) 68.1% 

 

Table 10: Coefficients of significant predictors for grade 9 HSP in the final regression model 

Variable Β SE eB p 

Tired -2.290 .299 .101 .000 

 



5.3 Predictors of School Performance 

School Performance and Weight Status among Low-Income Canadian Children and Adolescents 

Stacey Lake  RD                                                                               | 51 

 

The final model (Table 10) shows that tiredness decreased the odds of HSP in grade 9 by 

a factor of 0.098 (p=0.000).   

5.3.3 PREDICTORS OF SCHOOL PERFORMANCE IN GRADE 12 

LOWER SCHOOL PERFORMANCE 

The final model for the prediction of LSP in Grade 12 is based on the grade 12 

predictors: Popularity, Single Parent, and Weight Status, resulted in the coefficients in Table 12 

below. The analysis was based on N=439 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 

indicated the model held very weak predictive value (R
2
 = 0.036 and R

2
 = 0.055 respectively).  

The Hosmer-Lemmeshow test revealed the final model was a good fit (p = 0.467). Overall 

accuracy for the final model was 77.0% and deviance was reduced by 3%.4. LSP was predicted 

correctly in 3.8% of cases while the reference category was predicted correctly in 99.7% of cases 

(Table 11).  

Table 11: Model statistics for grade 12 LSP final regression model 

Valid N 439 

EPV 13 
% R2 improved 3.4% 
-2 Likelihood              (Step 0) 480.69 

   (Step Final) 464.40 
R2                       (Cox and Snell)                 .036 

 (Nagelkerke) .055 
Hosmer-Lemeshow        (X2) 5.617 
                                                df 6 
                                               sig .467 
Percent Correct                  (0) 99.7% 
                                               (1) 3.8% 
                                    (Overall) 72.0% 

 

Table 12: Coefficients of significant predictors for grade 12 LSP in the final regression model 

 Variable Β SE eB p 

Single Parent   .568 .250 1.764 .023 



5.3 Predictors of School Performance 

School Performance and Weight Status among Low-Income Canadian Children and Adolescents 

Stacey Lake  RD                                                                               | 52 

 

The final model (Table 12) shows that children from single parent families had 

significantly increased odds for LSP in grade 12 by a factor of 1.764  (p=.023), compared to 

children from dual parent families.   

HIGHER SCHOOL PERFORMANCE 

The final model for the prediction of HSP in Grade 12 based on the grade 12 predictors: 

Self Esteem, Parental Weight Status, and Single Parent, resulted in the coefficients in Table 14 

below. The analysis was based on N=425 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 

indicated the model held weak predictive value (R
2
 = 0.073 and R

2
 = 0.098 respectively).  The 

Hosmer-Lemmeshow test revealed the final model was a good fit (p=0.612). Overall accuracy 

for the final model was 62.6% and deviance was reduced by 5.5%. HSP was predicted correctly 

in 62.6% of cases while the reference category was predicted correctly in 62.6% of cases.  

Table 13: Model statistics for grade 12 HSP final regression model 

Valid N 425 

EPV 28 
% R2 improved 5.5% 
-2 Likelihood              (Step 0) 586.289 

    (Step Final) 553.925 
R2                       (Cox and Snell)                 .073 

 (Nagelkerke) .098 
Hosmer-Lemeshow        (X2) 5.396 
                                                df 7 
                                               sig .612 
Percent Correct                  (0) 62.6% 
                                               (1) 62.6% 
                                    (Overall) 62.6% 

 

Table 14: Coefficients of significant predictors for grade 12 HSP in the final regression model 

Variable Β SE eB P 

Self Esteem          (Moderate)                                                             -.579 .206 .561 .005 
Single Parent -.950 .242 .387 .000 
Parental WS             (Normal) .587 .271 1.798 .031 
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The final model (Table 14) shows that ‘moderate’ Self Esteem decreased the odds of HSP in 

grade 12 by a factor of 0.561 (p=0.005) compared to ‘high’ Self Esteem.   Analysis similarly 

showed that being from a Single Parent family decreased the odds of obtaining HSP grade 12 by 

a factor of 0.387 (p=0.000) compared to being from a dual parent family. In addition, ‘normal’ 

Parental WS in grade 12 increased the odds of HSP by a factor of 1.798 (p = 0.031) compared to 

‘obese’ Parental WS.     

5.4 LONGITUDINAL PREDICTORS OF SCHOOL PERFORMANCE  

5.4.1 GRADE 6 PREDICTORS OF SCHOOL PERFORMANCE IN GRADE 9 

LOWER SCHOOL PERFORMANCE 

The final model for the prediction of LSP in grade 9 based on the grade 6 predictors: Self 

Esteem, Tired, Breakfast, and School Performance resulted in the coefficients in  Table 16 

below. The analysis was based on N=324 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 

indicated the model held moderate predictive value (R
2
 = 0.215 and R

2
 = 0.294 respectively).  

The Hosmer-Lemmeshow test revealed the final model was a good fit (p = 0.321). Overall 

accuracy for the final model was 71.6% and deviance was reduced by 18.5%.  LSP was predicted 

correctly in 48.3% of cases while the reference category was predicted correctly in 85.0% of 

cases (Table 15).  
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Table 15: Model statistics for grade 9 LSP final regression model based on grade 6 predictors 

Valid N 324 

EPV 13 
% R2 improved 18.5% 
-2 Likelihood              (Step 0) 424.955 

   (Step Final) 346.464 
R2                       (Cox and Snell)                 .215 

    (Nagelkerke) .294 
Hosmer-Lemeshow        (X2) 9.254 
                                                df 8 
                                               sig .321 
Percent Correct                  (0) 85.0% 
                                             (1) 48.3% 

                                    (Overall) 71.6% 

Table 16: Coefficients of significant grade 6 predictors for grade 9 LSP in the final regression model 

Variable Β SE eB p 

Self Esteem          (Moderate) .825 .319 2.281 .010 
Tired 1.014 .291 2.757 .000 
School Performance (Failing) 1.476 .425 4.377 .001 
                                          (Low) .825 .319 2.281 .010 
                                    (Highest) -1.829 .407 .161 .017 

The final model (Table 16) shows that ‘moderate’ Self Esteem in grade 6 significantly 

increased the odds of LSP in grade 9 by a factor of 2.281  (p=.010), compared to ‘high’ Self 

Esteem.  Arriving to school Tired also significantly increased the odds of LSP by a factor of 

2.757 (p=0.000) compared to not being Tired at school.   ‘Failing’ and ‘low’ SP in grade 6 

likewise increased the odds of LSP in grade 9 by a factor of 4.377 (p= .001) and 2.281 (p= .010) 

respectively compared to ‘average’ School Performance in grade 6. Conversely, achieving 

‘highest’ SP in grade 6 decreased the odds of LSP in grade 9 by a factor of .161 (p=.017) 

compared to ‘average’ SP.  

HIGHER SCHOOL PERFORMANCE 

The final model for the prediction of grade 9 HSP based on the grade 6 predictors: Tired 

and School Performance, resulted in the coefficients in Table 18 below. The analysis was based 

on N=346 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated the model held moderate 
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predictive value (R
2
 = 0.165 and R

2
 = 0.226 respectively).  The Hosmer-Lemmeshow test 

revealed the final model was a good fit (p = 0.994). Overall accuracy for the final model was 

72.0% and deviance was reduced by 13.8%.  HSP was predicted correctly in 28.6% of cases 

while the reference category was predicted correctly in 95.8% of cases (Table 17).  

Table 17: Model statistics for grade 9 HSP final regression model based on grade 6 predictors 

Valid N 346 

EPV 20 
% R2 improved 13.8% 
-2 Likelihood              (Step 0) 449.137 

    (Step Final) 386.944 
R2                       (Cox and Snell)                 0.165 

 (Nagelkerke) 0.226 
Hosmer-Lemeshow        (X2) 1.024 
                                                df 7 
                                               sig 0.994 
Percent Correct                  (0) 87.1% 
                                              (1) 44.3% 
                                    (Overall) 72.0% 

 

Table 18: Coefficients of significant grade 6 predictors for grade 9 HSP in the final regression model 

Variable Β SE eB p 

Tired -.994 .332 .370 .003 
School Performance        (Highest) 1.654 .414 5.227 .000 

 

The final model shows that arriving to school Tired in grade 6 significantly decreased the 

odds of obtaining HSP in grade 9 by a factor of 0.370 (p=0.003) compared to not being Tired at 

school.   Conversely, having the ‘highest’ level of SP in grade 6 increased the odds of HSP by a 

factor of 5.227 (p = .000) compared to ‘average’ SP in grade 6.  
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5.4.2 GRADE 9 PREDICTORS OF SCHOOL PERFORMANCE IN GRADE 12 

LOWER SCHOOL PERFORMANCE  

The final model for the prediction of grade 12 LSP based on the grade 9 predictors: 

Tired, Weight Status, and School Performance, resulted in the coefficients in Table 20 below. 

The analysis was based on N=289 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated 

the model held strong predictive value (R
2
 = 0.265 and R

2
 = 0.395 respectively).  The Hosmer-

Lemmeshow test revealed the final model was a good fit (p = 0.876). Overall accuracy for the 

final model was 81.7% and deviance was reduced by 27.7%.  LSP was predicted correctly in 

57.7% of cases while the reference category was predicted correctly in 89.4% of cases (Table 

19). 

Table 19: Model statistics for grade 12 LSP final regression model based on grade 9 predictors 

Valid N 289 

EPV 8 

% R2 improved 27.7% 

-2 Likelihood              (Step 0) 322.254 

   (Step Final) 233.096 

R2                          (Cox and Snell)                 0.265 

 (Nagelkerke) 0.395 

Hosmer-Lemeshow        (X2) 3.788 

                                                df 8 

                                               sig 0.876 

Percent Correct                  (0) 89.4% 

                                       (1) 57.7% 

                                    (Overall) 81.7% 

Table 20: Coefficients of significant grade 9 predictors for grade 12 LSP in the final regression model 

Variable Β SE eB p 

School Performance       (Failing) 1.609 .439 4.996 .000 
                       (Low) 1.281 .447 3.601 .004 

Weight Status      (Underweight) 1.563 .737 4.774 .034 
Tired       1.200 .380 3.319 .001 
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The final model (Table 20) showed that arriving to school Tired in grade 9 significantly 

increased the odds of LSP in grade 12 by a factor of 1.200 (p=.001), compared to not being 

Tired.  Similarly, ‘failing’ or ‘low’ SP in grade 9 significantly increased the odds of LSP in grade 

12 by a factor of 4.996 (p=0.000) and 3.601 (p=.004) respectively, compared to ‘average’ SP. 

Interestingly, being underweight in grade 9 also increased the odds of LSP in grade 12 by a 

factor of4.774 (p=.034) compared to ‘normal’ WS.  

HIGHER SCHOOL PERFORMANCE 

The final model for the prediction of HSP in grade 12 based on the grade 9 predictors: 

Parental Education, LICO, Tired, Weight Status and School Performance, resulted in the 

coefficients in Table 22 below. The analysis was based on N=272 valid cases.  Cox and Snell’s 

and Naglekerke’s R
2
 indicated the model held strong predictive value (R

2
 = 0.314 and R

2
 = 0.419 

respectively).  The Hosmer-Lemmeshow test revealed that the model was a good fit (p=.865). 

Overall accuracy for the final model was 76.1% and deviance was reduced by 27.3%. HSP was 

predicted correctly in 76.4% of cases while the reference category was predicted correctly in 

75.9% of cases (Table 21).  

Table 21: Model statistics for grade 12 HSP final regression model based on grade 9 predictors 

Valid N 272 

EPV 11 
% R2 improved 27.3% 
-2 Likelihood         (Step 0) 375.880 

 (Step Final) 273.401 
R2                  (Cox and Snell)                 0.314 

(Nagelkerke) 0.419 
Hosmer-Lemeshow  (X2) 3.908 
                                         df 8 
                                        sig 0.865 
Percent Correct             (0) 75.9% 

                                    (1) 76.4% 
                               (Overall) 76.1% 
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Table 22: Coefficients of significant grade 9 predictors for grade 12 HSP in the final regression model 

Variable Β SE eB p 

School Performance    (Failing) -1.212 .542 .298 .025 
(High) 1.016 .417 2.763 .015 

                                   (Highest) 1.683 .467 5.379 .000 
Weight Status                (Obese) -1.434 .560 .238 .010 
Parental Education      ( 1 > HS) -.914 .358 .401 .011 
LICO .760 .312 2.138 .015 
Tired -1.091 .375 .336 .004 

 

The final model (Table 22) showed that having one parent with greater than HS education 

in grade 9 decreased the odds of HSP in grade 12 by a factor of .401 (p=.011) compared to 

having two parents with greater than HS education. Analysis also showed that being obese 

decreased the odds by a factor of .238 (p=.010) compared to having a ‘normal’ WS. Being tired 

at school likewise decreased the odds of obtaining HSP in grade 12 by a factor of 0.336 

(p=0.004) compared to not being tired.  Similarly, ‘failing’ SP in grade 9 also decreased the odds 

of HSP in grade 12 by a factor of .298 (p = 0.025) compared to ‘average’ SP in grade 9. 

Conversely, ‘high’ and ‘highest’ SP in grade 9 increased the odds by a factor of 2.763 (p=.015) 

and 5.379 (p=.000) compared to having ‘average’ SP in grade 9.  

5.4.3 GRADE 6 PREDICTORS OF SCHOOL PERFORMANCE IN GRADE 12 

LOWER SCHOOL PERFORMANCE 

The final model for the prediction of LSP in grade 12 based on grade 6 predictors: LICO, 

Tired, Weight Status and School Performance, resulted in the coefficients in Table 24 below. 

The analysis was based on N=331 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated 

the model held moderate predictive value (R
2
 = 0.174 and R

2
 = 0.270 respectively).  The 

Hosmer-Lemmeshow test revealed the final model was a good fit (p = 0.391). Overall accuracy 

for the final model was 81.6% and deviance was reduced by 18.5%.  LSP was predicted correctly 
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in 28.6% of cases while the reference category was predicted correctly in 95.8% of cases (Table 

23). 

Table 23: Model statistics for grade 12 LSP final regression model based on grade 6 predictors 

Valid N 331 

EPV 7 

% R2 improved 18.5% 

-2 Likelihood              (Step 0) 341.533 

 (Step Final) 278.281 

R2                       (Cox and Snell)                 0.174 

(Nagelkerke) 0.270 

Hosmer-Lemeshow        (X2) 8.449 

                                              df 8 

                                             sig 0.391 

Percent Correct                  (0) 95.8% 

                                       (1) 28.6% 

                                   (Overall) 81.6% 

Table 24: Coefficients of significant grade 6 predictors for grade 12 LSP in the final regression model 

Variable Β SE eB p 

School Performance      (Failing) 1.119 .476 3.062 .019 
(Highest) -2.148 1.049 .117 .041 

Weight Status        (Overweight) -1.389 .513 .249 .007 
Tired 1.582 .331 4.864 .000 

 

The final model (Table 24) showed that children arriving to school Tired in grade 6 had 

significantly increased odds of LSP in grade 12 by a factor of 4.864  (p=.000), compared to not 

arriving to school Tired.  Likewise, ‘failing’ SP in grade 6 significantly decreased the odds by a 

factor of 3.062 (p=.019) compared to ‘average’ SP. However, ‘highest SP decreased the odds of 

LSP in grade 12by a factor of .117 (p=.041)  compared to ‘average’ SP.  Interestingly, being 

overweight in grade 6 also significantly decreased the odds of LSP in grade 12 by a factor of 

.249 (p=.007) compared to being ‘normal’ WS in grade 6. 
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HIGHER SCHOOL PERFORMANCE 

The final model for the prediction of HSP in grade 12 based on the grade 6 predictors: 

Tired and School Performance, resulted in the coefficients in Table 26 below. The analysis was 

based on N=387 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated the model held 

moderate predictive value (R
2
 = 0.218 and R

2
 = 0.291 respectively).  The Hosmer-Lemmeshow 

test revealed the final was a good fit (p=0.888). Overall accuracy for the final model was 70.3% 

and deviance was reduced by 17.8%.  HSP was predicted correctly in 48.0% of cases while the 

reference category was predicted correctly in 89.0% of cases (Table 25). 

Table 25: Model statistics for grade 12 HSP final regression model based on grade 6 predictors 

Valid N 387 

EPV 30 
% R2 improved 17.8% 
-2 Likelihood              (Step 0) 533.679 

   (Step Final) 438.602 
R2                       (Cox and Snell)                 .218 

 (Nagelkerke) .291 
Hosmer-Lemeshow        (X2) 1.703 
                                                df 5 
                                               sig .888 
Percent Correct                  (0) 89.0% 

                                        (1) 48.0% 
                                    (Overall) 70.3% 

 

Table 26: Coefficients of significant grade 6 predictors for grade 12 HSP in the final regression model 

Variable Β SE eB p 

Tired -.945 .303 .389 .002 

School Performance      (Failing) -1.600 .563 .202 .004 

  (High) 1.200 .362 3.320 .001 

 (Highest) 1.869 .406 6.422 .000 

 

The final model (Table 26) showed that arriving to school Tired in grade 6 decreased the 

odds of HSP in grade 12 by a factor of 0.389 (p=0.002) compared to not arriving tired.   Analysis 

similarly showed that ‘failing’ SP in grade 6 also decreased the odds by a factor of .202 (p = 
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0.004) compared to ‘average’ SP. Conversely, ‘high’ and ‘highest’ SP in grade 6 increased the 

odds of HSP in grade 12 by a factor of 3.320 (p=0.001) and 6.422 (p=.000) compared to 

‘average’ SP.  

5.4.4 GRADE 6, 9 AND 12 PREDICTORS OF SCHOOL PERFORMANCE IN GRADE 12 

LOWER SCHOOL PERFORMANCE 

The final model for the prediction of LSP in grade 12 based on grades 6, 9 and 12 

predictors: School Performance (Gr 9) and Tired (Gr 6 & 9) (Table 27), resulted in the 

coefficients in Table 29 below. The analysis was based on N=274 valid cases.  Cox and Snell’s 

and Naglekerke’s R
2
 indicated the model held moderate predictive value (R

2
 = 0.265 and R

2
 = 

0.394 respectively).  The Hosmer-Lemmeshow test revealed the final model was a good fit (p = 

0.911). Overall accuracy for the final model was 81.0% and deviance was reduced by 27.5%.  

LSP was predicted correctly in 48.5% of cases while the reference category was predicted 

correctly in  91.7% of cases (Table 28). 

Table 27 - Summary of grade 6, 9 & 12 variables included for grade 12 LSP regression model  

Full Model Significant in 
Optimal Model 

Significant in 
Final Model 

School Performance (Gr 6 & 9) 
Weight Status (Gr 6 & 9) 
Self Esteem (Gr 6) 
Popularity (Gr 12) 
Parental Education (Gr 6 & 9) 
Financial Status (Gr 6) 
Parental Weight Status (Gr 6) 
Single Parent (Gr 12) 
Tired (Gr 6 & 9) 
Breakfast ( Gr 6 & 9) 

School Performance (Gr 9) 
Tired (Gr 6 & 9) 
 

School Performance (Gr 9) 
Tired (Gr 6 & 9) 
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Table 28: Model statistics for grade 12 LSP final regression model based on grade 6, 9 & 12 predictors 

Valid N 274 

EPV 10 

% R2 improved 27.5% 

-2 Likelihood         (Step 0) 307.056 

 (Step Final) 222.517 

R2                  (Cox and Snell)                 0.265 

(Nagelkerke) 0.394 

Hosmer-Lemeshow  (X2) 2.705 

                                         df 7 

                                        sig 0.911 

Percent Correct             (0) 91.7% 

                                    (1) 48.5% 

                               (Overall) 81.0% 

Table 29: Coefficients of significant grade 6, 9 & 12 predictors for grade 12 LSP in the final regression model 

Variable Β SE eB p 

School Performance Gr 9         (Failing) 1.790 .447 5.987 .000 
 (Low) 1.266 .465 3.546 .006 

Tired Gr 6 .957 .367 2.603 .009 
Tired Gr 9 .883 .365 2.418 .015 

The final model (Table 29) showed that children arriving to school Tired in grades 6 and 

9 had significantly increased odds of LSP in grade 12 by a factor of 2.603 (p=.009) and 2.418 

(p=.015) respectively, compared to not arriving to school Tired.  ‘Failing’ and ‘low’ SP in grade 

9 likewise had significantly increased odds of LSP in grade 12 by a factor of 5.987 (p=.000) and 

3.546 (p=.006) respectively, compared to children with ‘average’ SP in grade 9.   

HIGHER SCHOOL PERFORMANCE 

The final model for the prediction of HSP based on the grade 6, 9 and 12 predictors: 

Tired (Gr 9), School Performance (Gr 6 & 9), Weight Status (Gr 9), and Financial Status (Gr 6) 

(Table 30), resulted in the coefficients in Table 32 below. The analysis was based on N=232 

valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated the model held strong predictive 

value (R
2
 = 0.317 and R

2
 = 0.423 respectively).  The Hosmer-Lemmeshow test revealed the final 
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was a good fit (p=0.990). Overall accuracy for the final model was 77.6% and deviance was 

reduced by 27.6%.  HSP was predicted correctly in 73.8% of cases while the reference category 

was predicted correctly in 80.8% of cases (Table 31). 

Table 30: Summary of grade 6, 9 and 12 variables included for grade 12 HSP regression models 

Full Model Significant in 
Optimal Model 

Significant in 
Final Model 

School Performance (Gr 6 & 9) 
Weight Status (Gr 9) 
Self Esteem (Gr 6 & 12) 
Parental Education (Gr 6 & 9) 
Financial Status (Gr 6) 
Parental Weight Status (Gr 12) 
Single Parent (Gr 12) 
Tired (Gr 6 & 9) 

School Performance (Gr 6 & 9) 

Weight Status (Gr 9) 
Financial Status (Gr 6) 

Tired (Gr 6 & Gr 9) 
 

School Performance (Gr 6 & 9a) 
Weight Status (Gr 9)b 

Financial Status (Gr 6) 
Tired (Gr 9) 
 
 

a. borderline significant p=0.051 
b. borderline significant p=0.058 

Table 31: Model statistics for grade 12 HSP final regression model based on grade 6, 9 and 12 predictors 

Valid N 232 

EPV 7 

% R2 improved 27.6% 

-2 Likelihood         (Step 0) 320.222 

 (Step Final) 231.837 

R2                  (Cox and Snell)                 .317 

(Nagelkerke) .423 

Hosmer-Lemeshow  (X2) 1.66 

                                         df 8 

                                        sig .990 

Percent Correct             (0) 80.8% 

                                    (1) 73.8% 

                               (Overall) 77.6% 

 

Table 32: Coefficients of significant grade 6, 9 and 12 predictors for grade 12 HSP in the final regression model 

Variable Β SE eB p 

School Performance (6)              (High) 1.104 .520 3.016 .034 
School Performance (9)          (Failing) -1.189 .610 .305 .051 
Weight Status (9)               (Obese) -1.073 .566 .342 .058 
Financial Status (6) .700 .340 2.015 .039 
Tired (9) -1.311 .423 .270 .002 
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The final model (Table 32) showed that arriving to school Tired in grade 9 decreased the 

odds of HSP in grade 12 by a factor of 0.270 (p=0.002) compared to not arriving Tired.   

Analysis similarly showed that ‘obese’ WS also decreased the odds of HSP in grade 12, although 

non-significant, by a factor of .342 (p=.058) compared to ‘normal’ WS. Likewise, ‘failing’ SP in 

grade 6 decreased the odds of HSP  in grade 12, although non-significant, by a factor of .305 

(p=.051) compared to ‘average’ SP, while ‘high’ SP significantly increased the odds by a factor 

of 3.016 (p=.034) compared to ‘average’ SP. Financial Status greater than or equal to LICO, also 

increased the odds of HSP in grade 12 by a factor of 2.015 (p=.039) compared to below LICO. 

5.4.5 GRADE 6, 9 AND 12 PREDICTORS OF ACADEMIC ACHIEVEMENT IN GRADE 12 

 The final linear regression model for the prediction of average marks (%) in grade 12 

from the Ministry of Education (MOE) for Ontario based on the predictors: Grade 9 ‘high’ and 

‘highest’ SP, Grade 9  ‘overweight’ and ‘obese’ WS, Grade 12 Immigration Status, Grade 12 

Parent Education, Gr 9 Parent WS, and Grade 9 Single Parent (Table 70) resulted in the 

following coefficients (Table 71). Immigration Status (Gr 6), Popularity (Gr 9) and Parent WS 

(Gr 12) were also included as a predictor in the final linear model as they were borderline 

significant (p=.052, p=.062, p= .061 respectively) in the optimal model (Table70). The analysis 

was based on N=131 valid cases and produced a significant model (F(11,119) = 11.488, p < .000) with 

an R2 of  .515 and adjusted R2 of  .470 (Table 71). Examinations of the residual histogram and plot 

against the predicted values indicated a reasonably normal distribution, and no serious concerns 

about the homogeneity and independence assumptions. Case diagnostics identified only 1 case 

with absolute standard residuals larger than 3. 
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Table 33: Summary of grade 6, 9 and 12 variables included for grade 12 MOE average marks regression models 

Full Model (all grades) Significant in 
Optimal Model 

Significant in 
Final Model 

School Performance 
Weight Status 
BBBF Community  
Immigration Status  
Self Esteem  
Popularity  
Emotional Disorder  
Parental Education 
LICO 
Parental Weight Status 
Single Parent Status 
Tired 
Physical Activity 
Dietary Intake 
Breakfast 

School Performance (Gr 6 & 9) 
Weight Status (Gr 9) 
BBBF Community (Gr 12)a 

Self Esteem (Gr 6)b 

Financial Status (Gr 9) 
Tired (Gr 9) 
 

School Performance (Gr 9) 
Self Esteem (Gr 6) 

Financial Status (Gr 9) 
Tired (Gr 9) 
 

a  included in final model although non-significant in optimal model ( p = .070) 
b  included in final model although non-significant in optimal model ( p = .084) 

Table 34: Coefficients of significant grade 6, 9 and 12 predictors for grade 12 MOE average marks in the final 

regression model 

 

 

The final model (Table 71) shows that each increasing level of Self Esteem in grade 12 

was associated with a 2.399 point increase (p=.035)  in grade 12 MOE average marks; likewise, 

Financial Status at or above LICO was associated with a 2.786 point increase(p=.033).  ‘Highest’ 

SP in grade 6 was also significantly associated with an increase in MOE average marks in grade 

12 by 6.276 points (p=.003) compared to ‘average’ SP. Similarly, ‘highest’ SP in grade 9 was 

significantly associated with an increase in MOE average marks in grade 12 by 5.679 points 

F(15,188) = 12.970      p < .000      R2 = .509      adjusted R2 =  .469. 

Variable Bun SE T p 

School Performance (6)   (Highest) 6.276 2.105 2.982 .003 
School Performance (9)     (Failing) -7.285 2.060 -3.536 .001 

(High) 3.593 1.923 1.869 .063 
(Highest) 5.679 2.094 2.712 .007 

Self Esteem (12) 2.399 1.133 2.118 .035 
Financial Status (9) 2.786 1.296 2.150 .033 
Tired (9) -6.713 1.585 -4.236 .000 

Bun  = Unstandardized Beta     



5.5 Predictors of Weight Status 

School Performance and Weight Status among Low-Income Canadian Children and Adolescents 

Stacey Lake  RD                                                                               | 66 

 

(p=.007) compared to ‘average’ SP in grade 9, and ‘high’ SP was associated with an increase by 

3.5 points (p=.063) although non-significant.  Conversely, ‘failing’ SP in grade 9 was associated 

with a significant decrease in MOE average marks in grade 12 by -7.286 points (p=.001) 

compared  to ‘average’ SP.  Arriving to school Tired also significantly decreased MOE average 

marks by -6.713 (p=.000) compared to not arriving to school Tired.  

5.5 PREDICTORS OF WEIGHT STATUS 

5.5.1 PREDICTORS OF WEIGHT STATUS IN GRADE 6 

 The final model for the prediction of Overweight/Obese Weight Status (OOWS)  in 

grade 6 based on the grade 6 predictors: Parental WS, LICO and Single Parent, resulted in the 

coefficients in Table 36 below. The analysis was based on N=509 valid cases.  Cox and Snell’s 

and Naglekerke’s R
2
 indicated the model held weak predictive value (R

2
 = 0.057 and R

2
 = 0.079 

respectively).  Overall accuracy for the final model was 66.2% and deviance was reduced by 

4.6%. The Hosmer-Lemmeshow test revealed the final model was a good fit (p = 0.623). OOWS 

was predicted correctly in 8.7% of cases while the reference category was predicted correctly in 

95.5% of cases (Table 35). 

Table 35: Model statistics for grade 6 OOWS final regression model 

Valid N 509 

EPV 29 

% R2 improved 4.6% 

-2 Likelihood              (Step 0) 651.158 

   (Step Final) 621.296 

R2                       (Cox and Snell)                 0.057 

    (Nagelkerke) 0.079 

Hosmer-Lemeshow        (X2) 5.300 

                                                df 7 

                                               sig 0.623 

Percent Correct                  (0) 95.5% 

                                              (1) 8.7% 

                                    (Overall) 66.2% 
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Table 36: Coefficients of significant predictors for grade 6 OOWS in the final regression model 

Variable Β SE eB p 

LICO -.504 .208 .604 .016 

Parental WS             (Normal) -.981 .246 .375 .000 

                            (Overweight) -.557 .263 .573 .035 

 

The final model (see Table 36) shows that having a parent with either ‘normal’ or 

‘overweight’ WS significantly decreased the odds of  OOWS in grade 6 by a factor of 0.375 

(p=.000) and 0.573 (p=0.035) respectively, compared to  having a parent  with ‘obese’ WS.  

Similarly, analysis also showed that having household Financial Status greater than or equal to 

LICO significantly decreased the odds by a factor of 0.604 (p=.016) compared to Financial 

Status below LICO. 

5.5.2 PREDICTORS OF WEIGHT STATUS IN GRADE 9 

 The final model for the prediction of OOWS in Grade 9 based on the grade 9 predictor: 

Parental Weight Status resulted in the coefficients in Table 38 below. The analysis was based on 

N=461 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated the model held very weak 

predictive value (R
2
 = 0.0642 and R

2
 = 0.060 respectively).  The Hosmer-Lemmeshow test 

revealed the final model was a good fit (p = 1.000). Overall accuracy for the final model was 

70.5% and deviance was reduced by 3.6%. OOWS was predicted correctly in 0.0% of cases 

while the reference category was predicted correctly in 100.0% of cases (Table 37).  
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Table 37: Model statistics for grade 9 OOWS final regression model 

Valid N 461 

EPV 34 

% R2 improved 3.6% 

-2 Likelihood              (Step 0) 559.264 

   (Step Final) 539.342 

R2                       (Cox and Snell)                 0.042 

  (Nagelkerke) 0.060 

Hosmer-Lemeshow        (X2) 0.000 

                                                df 2 

                                               sig 1.000 

Percent Correct                  (0) 100.0% 

                                               (1) 0.0% 

                                    (Overall) 70.5% 

 
Table 38: Coefficients of significant predictors for grade 9 OOWS in the final regression model 

Variable Β SE eB p 

Parental WS              (Normal)  -1.179 .276 .307 .000 

The final model (Table 38) shows that having one parent with ‘normal’ WS significantly 

decreased the odds of OOWS in grade 9 by a factor of 0.307 (p=.000) compared to  having one 

parent with ‘obese’ WS.   

5.5.3 PREDICTORS OF WEIGHT STATUS IN GRADE 12 

The final model for the prediction of OOWS in grade 12 based on the predictors: Self 

Esteem and Parental Weight Status, resulted in the coefficients in Table 40 below. The analysis 

was based on N=490 valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated the model held 

weak predictive value (R
2
 = 0.047 and R

2
 = 0.076 respectively).  The Hosmer-Lemmeshow test 

revealed the final model was a good fit (p = 0.898). Overall accuracy for the final model was 

81.8% and deviance was reduced by 5.0%. OOWS was predicted correctly in 3.4% of cases 

while the reference category was predicted correctly in 99.3% of cases (Table 39).  
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Table 39: Model statistics for grade 12 OOWS final regression model 

Valid N 490 

EPV 15 
% R2 improved 5.0% 
-2 Likelihood              (Step 0) 464.383 

   (Step Final) 440.990 
R2                       (Cox and Snell)                 .047 

 (Nagelkerke) .076 
Hosmer-Lemeshow        (X2) 1.630 
                                                df 5 
                                               sig .898 
Percent Correct                  (0) 99.3% 
                                              (1) 3.4% 
                                    (Overall) 81.8% 

 
Table 40: Coefficients of significant predictors for grade 12 OOWS in the final regression model 

Variable Β SE eB p 

Self Esteem                    (Low) 1.064 .537 2.898 .048 

Parental WS             (Normal) -1.158 .329 .314 .000 

 

The final model (see Table 40) shows that having ‘low’ Self Esteem significantly 

increased the odds of OOWS in grade 12 by a factor of 2.898 (p=.048) compared to having 

‘high’ Self Esteem. Analysis also revealed that ‘normal’ Parental WS significantly decreased the 

odds of OOWS in grade 12 by a factor of 0.314 (p=0.000) compared to ‘obese’ Parental WS.  

5.6 LONGITUDINAL PREDICTORS OF WEIGHT STATUS 

5.6.1 GRADE 6 PREDICTORS OF WEIGHT STATUS IN GRADE 9 

The final model for the prediction of OOWS in grade 9 based on the grade 6 predictor: 

Weight Status, resulted in the coefficients in  Table 42 below. The analysis was based on N=406 

valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated the model held strong predictive 

value (R
2
 = 0.330 and R

2
 = 0.463 respectively).  The Hosmer-Lemmeshow test revealed the final 

model was a good fit (p = 1.000). Overall accuracy for the final model was 84.2% and deviance 
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was reduced by 32.1%.  OOWS was predicted correctly in 75.0% of cases while the reference 

category was predicted correctly in 84.2% of cases (Table 41). 

Table 41: Model statistics for grade 9 OOWS final regression model based on grade 6 predictors 

Valid N 406 

EPV 19 

% R2 improved 32.1% 

-2 Likelihood              (Step 0) 506.082 

 (Step Final) 343.645 

R2                       (Cox and Snell)                 0.330 

(Nagelkerke) 0.463 

Hosmer-Lemeshow        (X2) 0.000 

                                                df 2 

                                               sig 1.000 

Percent Correct                  (0) 84.2% 

                                        (1) 75.0% 

                                    (Overall) 81.3% 

 

Table 42: Coefficients of significant grade 6 predictors for grade 9 OOWS in the final regression model 

Variable Β SE eB p 

Weight Status        (Overweight) 1.965 .302 7.136 .000 
                                   (Obese) 3.790 .405 44.250 .000 

 

The final model (Table 42) shows that ‘overweight’ and ‘obese’ WS in grade 6 

significantly greatly increased the odds of  OOWS in grade 9 by a factor of 7.136 (p=.000) and 

44.250 (p=0.000) respectively, compared to ‘normal’ WS in grade 6.  

5.6.2 GRADE 9 PREDICTORS OF WEIGHT STATUS IN GRADE 12 

The final model for the prediction of grade 12 OOWS based on the grade 9 predictors: 

Weight Status, Parental Education, Parental Weight Status, and Dietary Intake, resulted in the 

coefficients in  Table 44. The analysis was based on N=371 valid cases.  Cox and Snell’s and 

Naglekerke’s R
2
 indicated the model held strong predictive value (R

2
 = 0.309 and R

2
 = 0.506 

respectively).  The Hosmer-Lemmeshow test revealed the final model was a good fit (p = .836). 
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Overall accuracy for the final model was 87.9% and deviance was reduced by over a third 

(39.2%).  OOWS was predicted correctly in 50.7% of cases while the reference category was 

predicted correctly in 96.1% of cases (Table 43). 

 

Table 43: Model statistics for grade 12 OOWS final regression model based on grade 9 predictors 

Valid N 371 

EPV 7 

% R2 improved 39.2% 

-2 Likelihood         (Step 0) 350.440 

 (Step Final) 213.106 

R2                  (Cox and Snell)                 0.309 

(Nagelkerke) 0.506 

Hosmer-Lemeshow  (X2) 3.493 

                                         df 7 

                                        sig 0.836 

Percent Correct             (0) 96.1% 

                                    (1) 50.7% 

                               (Overall) 87.9% 

Table 44: Model statistics for grade 12 OOWS final regression model based on grade 9 predictors 

Variable Β SE eB p 

Weight Status        (Overweight) 2.327 .406 10.245 .000 
(Obese) 4.698 .561 109.741 .000 

Dietary Intake 1.048 .453 2.852 .021 

 

This model (see Table 44) shows that ‘overweight’ and ‘obese’ WS in grade 9 

significantly increased the odds of OOWS in grade 12 by a factor of 10.245(p=.000) and 109.741 

(p=0.000) respectively, compared to  having ‘average’ WS.  ‘Good’ Dietary Intake likewise 

increased the odds of OOWS by a factor of 2.852 (p=.000) compared to ‘poor’ Dietary Intake.  

5.6.3 GRADE 6 PREDICTORS OF WEIGHT STATUS IN GRADE 12 

The final model for the prediction of grade 12 OOWS based on the grade 6 predictors: 

Weight Status, resulted in the coefficients in  Table 46 below. The analysis was based on N=451 

valid cases.  Cox and Snell’s and Naglekerke’s R
2
 indicated the model held moderately strong 
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predictive value (R
2
 = 0.217 and R

2
 = 0.343 respectively).  The Hosmer-Lemmeshow test 

revealed the final model was a good fit (p = 1.000).  Overall accuracy for the final model was 

83.6% and deviance was reduced by 24.5%. OOWS was predicted correctly in 48.9% of cases 

while the reference category was predicted correctly in 92.2% of cases (Table 45). 

Table 45: Model statistics for grade 12 OOWS final regression model based on grade 6 predictors 

Valid N 451 

EPV 23 

% R2 improved 24.5% 

-2 Likelihood         (Step 0) 450.808 

 (Step Final) 340.440 

R2                  (Cox and Snell)                 0.217 

(Nagelkerke) 0.343 

Hosmer-Lemeshow  (X2) 0.000 

                                         df 2 

                                        sig 1.000 

Percent Correct             (0) 92.2% 

                                    (1) 48.9% 

                               (Overall) 83.6% 

 

Table 46: Coefficients of significant grade 6 predictors for grade 12 OOWS in the final regression model 

Variable Β SE eB p 

Weight Status       (Overweight) 1.791 .333 5.997 .000 
(Obese) 3.025 .339 20.594 .000 

 

The final model (Table 46) shows that ‘overweight’ and ‘obese’ WS  in grade 6 

significantly increased the odds of OOWS in grade 12 by a factor of 5.997 (p=.000) and 20.594 

(p=.000) respectively compared to having ‘normal’ WS in grade 6.  

5.6.4 GRADE 6, 9AND 12 PREDICTORS OF WEIGHT STATUS IN GRADE 12 

The final model for the prediction of grade 12 OOWS based on the grade 6 and 9 

predictors: School Performance (Gr 6) and Weight Status (Gr 6), resulted in the coefficients in 

Table 47 below. The analysis was based on N=393 valid cases.  Cox and Snell’s and 
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Naglekerke’s R
2
 indicated the model held moderately strong predictive value (R

2
 = 0.238 and R

2
 

= 0.369 respectively).  The Hosmer-Lemmeshow test revealed the final model was a good fit (p 

= 0.868).  Overall accuracy for the final model was 82.4% and deviance was reduced by 26.2%. 

OOWS was predicted correctly in 46.4% of cases while the reference category was predicted 

correctly in 92.2% of cases (Table 48). 

Table 47: Summary of grade 6, 9 and 12 variables included for grade 12 OOWS regression models  

Full Model Significant in 
Optimal Model 

Significant in 
Final Model 

School Performance (Gr 6) 
Weight Status (Gr 6 & 9) 
Self Esteem (Gr 12) 
Parental Education (Gr 9) 
Financial Status (Gr 6) 
Parental Weight Status (Gr 6, 9 & 12) 
Single Parent (Gr 6) 
Dietary Intake ( Gr 9) 

School Performance (Gr 6) 
Weight Status (Gr 6 & 9a) 
 

School Performance (Gr 6) 
Weight Status (Gr 6) 
 

a. excluded in the final model due to high correlation with Weight Status (Gr 6)   r = 0.743 (p=.000) 

 

Table 48: Model statistics for grade 12 OOWS final regression model based on grade 6, 9 and 12 predictors 

Valid N 393 

EPV 11 

% R2 improved 26.2% 

-2 Likelihood         (Step 0) 407.83 

 (Step Final) 300.837 

R2                  (Cox and Snell)                 0.238 

(Nagelkerke) 0.369 

Hosmer-Lemeshow  (X2) 2.504 

                                         df 6 

                                        sig 0.868 

Percent Correct             (0) 92.2% 

                                    (1) 46.4% 

                               (Overall) 82.4% 
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Table 49: Coefficients of significant grade 6, 9 and 12 predictors for grade 12 OOWS in the final regression model 

Variable Β SE eB p 

School Performance (6)        (Failing) 1.036 .468 2.818 .027 
Weight Status (6)         (Overweight) 1.729 .356 5.634 .000 

 (Obese) 2.891 .357 18.016 .000 

The final model (Table 49)  shows that ‘overweight’ WS in grade 6, ‘overweight’ WS 

and ‘obese’ WS  in grade 6 significantly increased the odds of OOWS in grade 12 by a factor of 

5.634 (p=.000) and 18.016 (p = .000) respectively compared to having ‘normal’ WS in the grade 

6.  Similarly, ‘failing’ SP in grade 6 significantly increased the odds by a factor of 2.818 (p = 

.027) compared to ‘average’ SP. 

5.6.5 GRADE 6, 9 AND 12 PREDICTORS OF BMI PERCENTILE IN GRADE 12 

The final linear regression model for the prediction of BMI percentile (%) in grade 12 based on 

the predictors: School Performance (Gr 6, 9 & 12), Weight Status (Gr 6 & 9), BBBF (Gr 12), and 

Diet Quality (Gr 9) (Table 50) resulted in the following coefficients (Table 51). The analysis was 

based on N=131 valid cases and produced a significant model (F(24,106) = 5.149, p < .000) with an R2 

of  .538 and adjusted R2 of  .434 (Table 51). Examination of the residual histogram and plot against 

the predicted values indicated a reasonably normal distribution, and no serious concerns about 

the homogeneity and independence assumptions. Case diagnostics identified 0 cases with 

absolute standard residuals larger than 3. 
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Table 50: Summary of grade 6, 9 & 12 variables included for grade 12 BMI Percentile regression models 

Full Model (all grades) Significant in 
Optimal Model 

Significant in 
Final Model 

School Performance 
Weight Status 
BBBF Community  
Immigration Status  
Self Esteem  
Popularity  
Emotional Disorder  
Parental Education 
Financial Status 
Parental Weight Status 
Single Parent Status 
Tired 
Physical Activity 
Dietary Intake 
Breakfast 

School Performance (Gr 6, 9 & 12) 
Weight Status (Gr 6 &9) 
BBBF (Gr12) 
Emotional Disorder (Gr 6) 
Parental Weight Status (Gr 6 9) 

Dietary Intake (Gr 6 & 9) 
 
 

School Performance (Gr 9a) 
Weight Status (Gr 9) 
BBBF Community (Gr 12) 
Dietary Intake (Gr 9) 

a  included in final model although non-significant ( p = .077) 

Table 51: Coefficients of significant grade 6, 9 and 12 predictors for grade 12 BMI Percentile final regression 

model 

F(24,106) = 5.149      p < .000      R2 = .538      adjusted R2 =  .434 

Variable Bun SE T p 

School Performance (9)   (Highest) 11.650 6.534 1.783 .077 
Weight Status (9)    (Underweight) -20.774 11.498 -1.807 .074 

(Overweight) 20.567 7.126 2.886 .005 
(Obese) 34.878 9.148 3.812 .000 

BBBF Community (Gr 12) -12.449 4.267 -2.917 .004 
Dietary Intake (Gr 9) 13.326 5.297 2.516 .013 

Bun  = Unstandardized Beta 
    

 

The final model (Table 51) shows that ‘highest’ SP in grade 9 was associated with an 

increase in BMI percentile in grade 12 by 11.7 points (p=.077) although non-significant, 

compared to ‘average’ SP.  Likewise ‘overweight’ and ‘obese’ WS in grade 9 were associated 

with significant increases in BMI percentile in grade 12 by 20.6 points (p=.005) and 34.9 points 

(p=.000) respectively, compared to ‘normal’ WS; conversely, ‘underweight’ WS was associated 

with a non-significant decrease in BMI percentile by -20.8 points (p=.074). Living in a BBBF 
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community in grade 12, was also significantly associated with a decrease in grade 12 BMI 

percentile by -12.5 points (p=.004) compared to not living in a BBBF community; however, 

‘good’ Dietary Intake in grade 9 was significantly associated with a 13.3 point increase in grade 

12 BMI percentile (p=.013) compared to ‘poor’ Dietary Intake.  

6.0 DISCUSSION 

The purpose of this project was to investigate relationships between weight status and 

school performance over time among a cohort of disadvantaged, school-aged, Canadian children 

in grades 6, 9 and 12, within the context of environmental factors related to their socioeconomic 

status as well as certain personal attributes and behaviours.  Since the existing evidence 

describing these relationships is limited and somewhat conflicting, our project is important 

because it describes the magnitude and direction of the relationships between school 

performance and weight status over time, as well as the environmental factors influencing both 

weight status and school performance at each grade point.   

Social Cognitive Theory suggests that health, “comprises … a complex interrelation of an 

individual’s environments”, whereby environmental factors and personal attributes influence 

health outcomes (i.e. weight status and school performance) (96,97). The ecological child 

development framework originally described by Bronfenbrenner (1975) as “development as a 

function of interaction” (123,124), similarly consists of four layers of influence: 1) the child, 2) 

the family, 3) the school/community and 4) the ‘wider’ environment.  

These theoretical concepts suggest that health outcomes and learned health behaviours 

are dependent functions of not just intrinsic attributes of the child, but of the child’s ecological 

environment. Furthermore, that attributes of the child develop as a function of the complex 
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interactions that occur between environmental factors. Therefore these two models describe a 

dynamic, complex, multi-directional evolution of health outcomes, health behaviours and child 

development over time which is difficult not only to define, but also to predict. 

In keeping with these theoretical constructs, our study found that significant longitudinal 

relationships did exist between school performance and weight status in our population, within 

the context of multiple other interrelated aspects of the children’s environment and their personal 

attributes, such as Prior Weight Status, Prior School Performance, Parental Education, Parental 

Weight Status, Single Parent, Financial Status (LICO), Popularity, Self Esteem, Tiredness, 

Dietary Intake and Breakfast consumption (see Figure 6).  

Figure 6:  Predictive factors for school performance and weight status in grades 6, 9 and 12. 
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Several factors including: School Performance, Weight Status, Self Esteem, Financial 

Status, Parental Weight Status  and Dietary Intake were related to both School Performance and 

Weight Status outcomes while others were related to either one or the other, indicating that 

unique pathways exist for each outcome in the context of shared factors. As well, several factors 

including: Prior Weight Status, Self Esteem, Parental Education, Single Parent, and Tired were 

related to both Lower School Performance (LSP) and Higher School Performance (HSP). This 

indicates a particularly important association contrasting increased risk of LSP, with increased 

likelihood of HSP, or vice versa,  with either their presence or absence. However, other factors 

were related to only HSP or LSP, indicating that although the two school performance variables 

are similar, they are not one and the same.  For example: lower Popularity increased the risk of 

LSP and Breakfast decreased the risk of LSP in our study, yet neither one had an association 

with HSP; conversely, higher Financial Status was associated with increased likelihood of HSP, 

but the opposite was not true for LSP.  Child Weight Status was also associated primarily with 

Parental Weight Status, but also Financial Status, Dietary Intake and Self Esteem. 

Our findings suggest, and are discussed in more detail below, that parent weight status 

and SES-related factors such as, education, single parent, and financial status in combination 

with Tiredness, and Popularity, influence child Weight Status and School Performance in grade 

6. Child Weight Status and School Performance in grade 6  track forward into grade 9 and are 

also influenced by Parental Weight Status, Parental Education, Tired and Breakfast consumption.  

Subsequently, both prior Weight Status and School Performance in grades 6 and 9, in 

combination with Parental Weight Status and SES-related factors such as Single Parent, Parental 

Education and Financial Status, as well as Self Esteem, and Tiredness, influence School 

Performance in grade 12. As well, we found that prior Weight Status from grades 6 and 9 , 
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Parent Weight Status, Self Esteem and Dietary Intake influence Weight Status in grade 12 (see 

Figure 7). However it is important to note that several models predicting outcomes in the same 

grade were quite weak (r
2
 < .100) or had very low sensitivity (<5%) such as: grade 6 HSP, grade 

12 LSP & HSP, and grades 6, 9 & 12 OOWS. Therefore results from these models have been 

interpreted with caution; however all longitudinal models had  r
2 
>.150 and most had sensitivity 

> 40%.  

Figure 7: Graphic Models representing direction and magnitude of influence for the prediction of LSP, HSP, OOWS in grades 6, 9 and 12 
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Our findings are relevant in light of the body of evidence which shows that decreased 

education attainment (125,126) is associated with lower income (23,69) in adulthood particularly 

among women (70), as well as poorer health outcomes (38,39,85–91) and increased healthcare 

costs (1,8,93–95).   These previous findings highlight the significance of academic achievement 

and income attainment in adulthood as a function of early childhood developmental processes, as 

well as other research which has found early child academic achievement is a function of parent-

related factors.  

Furthermore our research  supports the enhanced development of appropriately-targeted 

and effective interventions, programs and policies impacting disadvantaged, Canadian, school-

aged children in order to positively influence adult determinants of health such as income 

attainment, educational outcomes and weight status, thereby reducing financial consequences 

related to health care and social services and increasing the contribution to the Canadian 

economy. 

6.1 ASSOCIATIONS BETWEEN SCHOOL PERFORMANCE AND WEIGHT STATUS 

Our findings suggest that the influence of weight status on subsequent school 

performance, but not the reverse, tends to occur over time. As previously stated, we found no 

significant associations between School Performance and Weight Status within the same grade 

level at any grade. These findings are in agreement with several studies that similarly found no 

association between weight status and school performance within the same grade (20,21,77,78), 

as well as others that found significant associations over a period of time (23,69).  However, 

while some comparisons can be drawn between our study and the previous evidence, our 

population of low-income Canadian children and the use of consistent teacher-rated measures of 

overall School Performance, as opposed to self- or parent-rated measures, are unique. 
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A 2008 study among n=1935 grade 5 Nova Scotian children found no association 

between weight status and literacy within the same grade (20).This study is comparable to ours 

due to the Canadian population, however the school performance measure used in their study 

was based on a standardized literacy test measuring only reading and writing which was then 

dichotomized; while our study measured teacher-rated overall School Performance (reading, 

writing, spelling and math in grades 6 and 9, and overall average grades from the Ontario 

Ministry of Education in grade 12) which was transformed  onto a 5 point scale. Also, weight 

status in this study was based on the International Obesity Taskforce (IOTF) guidelines, which 

employs health outcome based measures associated with adult BMI cut-offs of 25kg/m2 and 

30kg/m2 at 18 years of age (29,127); while we chose to use the CDC BMI-for-age growth charts 

which provide reference ranges for use with children 2 to 20 years of age taking into account 

normal differences in body fat among gender and at different ages (128).  

A subsequent study conducted in the US in 2009 found that a relationship between school 

performance and weight status existed, but became non-significant after controlling for a 

“teasing” variable (76). This study was based solely on data collected through parent interviews 

conducted via the phone; parents were asked to rate their children’s school performance on a 

scale ranging from mostly ‘A’s’ to mostly ‘F’s’, and also to report their child’s height and 

weight. The authors acknowledged that the use of parent reported measures to determine BMI 

percentile and weight status in their study was a significant limitation due to over and under-

reporting (129); whereas height and weight in our study, particularly for grade 6 and 9, were 

collected by trained research assistants using calibrated instruments and standard procedures 

providing more accurate data. 
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Further research in 1999 found that grade point average (GPA) was not significantly 

associated with weight status among Taiwanese students after controlling for environmental 

factors similar to those in our study (gender, age, parent occupation, parent education and 

household income). GPA did decrease significantly among the students who became overweight 

during a two year time span in two cohorts, one in elementary (grade 3 to 6) and one in middle 

school (grade 7 to 9) (21). The results and longitudinal design of this study are similar to ours; 

however the time period was much shorter; two years (grades 3 - 6 to grades 7 – 9) compared to 

our six years (grade 6 to 12) over three data points. The researchers also explored ‘change- in’ 

weight status over the time, while our study explored point-in-time data at three grade levels. A 

similar approach using ‘change-in’ variables was considered for our study, but due to the already 

extensive exploration of the ‘point-in–time’ data, it was not considered to be within the scope of 

this study to investigate ‘change-in’ variables for weight status and school performance.  As 

well, the overall GPA variable used in their study is comparable to our grade 12 variable, 

Ministry of Education (MOE) average marks, since both were based on a continuous scale and 

provided an overall measure of school performance. Our grade 6 and 9 variables for school 

performance, while based on a 5 point scale and not a continuous one, were somewhat 

comparable to their GPA measure in that they also provide an overall measure of school 

performance.  However, the researchers categorized their BMI percentile variable using data 

from the National Health and Nutrition Examination Survey - I (NHANES-I)(130)  which was 

replaced by the CDC growth charts used in our study to categorize BMI percentile into weight 

status classifications. 

Our results therefore support and augment these previous findings, showing that children 

who were obese in grade 9 were much less likely to achieve Higher School Performance in grade 
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12 even after controlling for other grade 9 socioeconomic and environmental factors (see Table 

22). We also found almost the reverse, that children who were underweight in grade 9 were 

much more likely to achieve Lower School Performance in grade 12 after controlling for 

environmental factors (see Table 20); as well, children who were overweight in grade 6 were 

much less likely to achieve Lower School Performance in grade 12 (see Table 24).  However the 

findings for underweight should be interpreted with caution due to the low case count for this 

grade level.  These findings did not remain significant, however, for prediction of School 

Performance in grade 12 after controlling for other environmental variables in all grades (6, 9 

and 12); although obese WS in grade 9 was borderline significant (p = .058) in the final model 

(see Table 32 and Figure 8). As well, investigation employing the continuous grade 12 MOE 

school performance variable, likewise did not show a significant linear association existed with 

obesity in grade 9, which would be expected given the non-linear relationship observed through 

chi square residuals.   

Our findings do however indicate that prior weight status is somewhat predictive of 

school performance in grade 12; achieving  positive educational outcomes in grade 12 is less 

likely among children who are underweight or obese in earlier grades. Our findings also indicate 

that the interval between grade 9 and 12 may represent a pivotal period or a unique set of 

circumstances mediating a relationship between prior weight status and subsequent school 

performance.  In Ontario, grade 9 is the first year of High School; the school system is divided 

into two levels consisting of Primary (kindergarten through to Grade 8) and Secondary (grade 9 

through to grade 12),as well as Middle School (grades 5 through to 8) in some communities, 

such as several of those in our study (131). The transition to High School can be challenging and 

tumultuous for children as they adjust to new surroundings, expectations and social pressures, 
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Figure 8: Graphic Models representing direction and magnitude of influence for the prediction of LSP, HSP, OOWS in grade12 based on 

predictors from grades 6, 9 and 12 
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while in the midst of significant physiological and neurological changes taking place in their 

bodies. This is often compounded by messages promoting disordered body image in social 

media, movies, television, magazines and advertisements, through marketing an over-

sexualization of the human body. 

However, it appears that while obesity in grade 9 may be a risk factor for poorer school 

performance in grade 12, overweight may be protective against lower school performance 

longitudinally – however as previously stated this does not necessarily imply that children are 

therefore more likely to achieve high grades, it may simply mean that the children were more 

likely to achieve average grades.  Our study is the first, to our knowledge, to identify this 

relationship. It is possible that children who are overweight according to the CDC growth chart 

standards, represent more so, an average child with neither strongly negative, or strongly positive 

health behaviours/environmental influences; and may therefore avoid the detrimental 

psychosocial effects of obesity, including poorer school performance, as shown in our study.  

Investigation employing the continuous grade 12 BMI percentile variable showed a 

significant association between highest School Performance in grade 9 and higher BMI even 

after controlling for all other grade 6, 9 and 12 factors.  We did not, however, find similar 

associations between prior school performance and the dichotomized overweight/obese weight 

status (OOWS) variable.  This aligns with our previously reported findings showing that prior 

overweight weight status appears to have an opposite and positive effect  on school performance 

compared to prior obese weight status which has a negative effect.  In the future it would be 

preferable to separate overweight and obese weight status for further investigations into this 

effect; however, in our study it was not possible due to the low number of valid cases with obese 

weight status. 
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As previously noted, prior School Performance was a significant predictor of subsequent 

School Performance at all grade levels in combination with a unique set of environmental factors 

for each grade; likewise the same was true for weight status.  Heckman, in 2006 stated “lifecycle 

skill formation is a dynamic process”, encapsulating a combination of neurological development, 

skill foundation/mastery for economic success, experiential learning, and developmental 

psychology (132). Duncan (2007) also suggests that child “academic achievement is a 

cumulative process involving both mastering new skills and improving already existing skills” 

(133). Thus, by very nature, the process of learning and gaining knowledge is an iterative one, 

representative of an outcome that is the sum of the many different factors and influences.  

School performance and weight status at the grade 12 level has been shown by other 

researchers to influence both education attainment, and weight status in adulthood, thus both 

school performance and obesity among children impacts health outcomes in  future generations 

(69,125,126). Therefore in keeping with Social Cognitive Theory, our findings suggest that 

school performance and obesity in grade 12 are not entirely dependent upon a child’s cognitive 

ability/academic potential or certain physical attributes, but rather a combined result of various 

inter-related environmental factors, beginning in grade 6, as is the case in this study, or 

potentially even younger, with a key focus on the transition between grade 9 and grade 12. 

6.2 FAMILY BACKGROUND AND SOCIOECONOMIC STATUS IN RELATION TO SCHOOL 

PERFORMANCE AND WEIGHT STATUS 

Factors related to family background and socioeconomic status (SES) such as: Parental 

Education, Parental Weight Status, Single Parent and Financial Status/LICO were associated 

with poorer school performance and increased weight status at all grade levels in our study; 

although most interestingly in grade 6 (see Figure 7). Low parental SES has previously been 
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linked with poorer child academic achievement (78,132–137) and increased weight status 

(19,137–139).  Evidence from a study involving n=150 socioeconomically diverse children from 

New York City public schools revealed that parental SES (education level, income and 

occupation) was a strong predictor of child cognitive functioning (a proxy for school 

performance) (135). While further longitudinal research employing an ecological model in 

Chicago, among a cohort of disadvantaged children in grades 1 through 5, similarly revealed that 

poverty greatly impacted child academic achievement (136).  As well, a 2012 study conducted in 

Sweden among n=3636 Swedish school age children (7-9 years old) found that Parental Weight 

Status  (in particular having an obese mother) was very strongly associated with child overweight 

and obesity based on the IOTF guidelines (139).  Further evidence from research conducted in 

the US among children (6 to 18 years old) living in an urban neighbourhood showed that 

children from single parent households were at increased risk of obesity (140).  

In accordance with these previous findings, Parental Education in our study was most 

noticeably associated with child School Performance in grade 6, less in grade 9 and least of all in 

grade 12. Lower Parental Education attainment inversely increased risk of LSP, and decreased 

risk of HSP in grade 6, while only risk of LSP increased in grade 9. Likelihood of grade 12 HSP 

was decreased  by lower Parental Education in grade 9 only.  

Parental Weight status in our study was similarly most markedly associated with child 

Weight Status in grade 6, but less in grades 9 and 12. Both normal and overweight Parental 

Weight Status reduced the likelihood of OOWS in grade 6, but in grades 9 & 12 only normal 

Parental Weight Status reduced the likelihood of OOWS.  
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Single Parent status was inversely related to both LSP and HSP in grade 12 only, 

increasing the risk of LSP and decreasing the chances of HSP.  Financial Status was only 

somewhat related to School Performance in grade 12 and also Weight Status in grade 6; which 

may be expected because of the homogeneity of the sample (all participating neighbourhoods 

were selected based on SES disadvantage).   

Similar previous findings have revealed a strong association between Family/SES-related 

factors and Weight Status and School Performance among younger children that diminishes over 

time.  Kim, in 2003, found that parental SES was predictive of academic achievement among 

Korean children in grades 5 and 8, with a diminished effect in grade 11 (78).  The longitudinal 

design of this study is comparable to ours in respect to the three grades investigated at similar 

points-in-time. However, SES in this study was based solely on Parental Education, whereas our 

study examined several measures of SES including: Parent Education, Single Parent, and 

Financial Status (LICO). As well, academic achievement in their study was based on GPA across 

9 subjects, compared to our 5-point School Performance measure. Their findings mirror ours, 

showing a diminished association between parental influence and School Performance over time; 

although interestingly, we did find a significant association with grade 12 MOE grades and 

Financial Status in grade 9 even after controlling for other family background/SES and 

environmental variables from each grade level.  

Bachman, in 2015 also found that achievement in grade 5 math was most strongly 

associated with maternal education even after controlling for other relevant environmental 

factors including household income and other family demographic characteristics (134).  In our 

study, women were the vast majority of parental respondents (92% of all valid responses), 
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showing a similar association between grade 6 School Performance and Parent (maternal) 

Education after likewise controlling for Financial Status (LICO) and other environmental factors. 

Furthermore, research conducted in Denmark  based on a 2007 population survey of 

children ages 5 to 17,  likewise found that a composite variable for  SES, or “cultural capital” (a 

combination of parental education level, household newspaper subscription, and frequency of 

visits to the museum, theatre or opera) was the strongest predictor of parent-reported child 

weight status(138). The researchers also found that self-reported overweight Parent Weight 

Status was associated with parent-reported child Weight Status (138). Our findings are consistent 

showing a persistent relationship between Parent Weight Status and child Weight Status at all 

grade levels; however, we found no associations between Parental Education attainment and 

Weight Status (OOWS).  

In keeping with concepts first introduced by Bourdieu (1977),‘cultural capital’(141,142), 

‘concerted cultivation’ (142,143) and ‘academic socialization’, the researchers, and others in 

previous studies (19,138,139,141–143), propose that parents with higher SES (income, 

education, and  weight status) are often afforded enhanced knowledge, skills and resources 

which better enable them to foster positive health behaviours and  high academic achievement 

(134). As such, we find that child lifestyle formation is an embodiment of the practices of the 

parent(s) and is therefore the basis upon which our findings may rest. 

  It is known that child development  early in life is especially vulnerable to external 

influences; development during this time period sets the foundation upon which children 

subsequently develop both psychologically and physiologically  (123,124).   But as children age, 

their circle of influence expands to increasingly include peer or ‘group-influences’(123,124) and 
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their desire for developmental autonomy increases (144). The role of the parent through 

adolescence becomes more so to provide support as the child learns from successes and failures 

and to help interpret these experiences (144).  

 Therefore it is possible that we are seeing this same mechanism in our study whereby 

family background/SES-related factors, while strongly impactful early in life, become 

increasingly less influential as children age, although still relevant. We also may be seeing an 

advantage related to the concepts of ‘cultural capital’ and ‘concerted cultivation’ as previously 

noted (141,142). These concepts point toward parents with higher SES having greater skills and 

knowledge to navigate the school system, enhanced knowledge and educational background to 

provide additional support with school work, additional financial resources to purchase 

educational technology and provide educational and sporting experiences (i.e. computer 

programs/apps, trips to the museum, or gymnastics lessons) as well as knowledge of positive 

health behaviours and their benefits/repercussions (134). 

Single parent households are associated with increased prevalence of  low 

SES/disadvantage (in particular low income and lower education) (145). In our study, Single 

Parent status was divergently associated with both Lower and Higher School Performance, but 

not Overweight/Obese Weight Status (OOWS). These finding are in agreement with previous 

longitudinal research among low-income single-parent families in the US, which  showed that 

children from single mother families with greater involvement of the father either in personal 

time spent with the child or by providing financial support, demonstrated increased vocabulary 

range by age three (a proxy for cognitive development) (146).  Although children were much 

younger in this study than in ours, their findings are generalizable given that early child 

development lays the groundwork for future development (123,124), and other evidence that has 
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strongly correlated  “school-entry” reading and math skills with later academic achievement 

(133). The researchers previously suggested that the positive effects resulting from fatherly 

involvement and financial contributions were indirectly mediated through a reduction in 

maternal stress and an increase in positive maternal parenting behaviours. Similarly, previous 

research conducted among disadvantaged elementary school children in Chicago found that 

“having a father in the household significantly reduced the risk of having behavioural problems, 

as well as repeating one or more grades”(136).  

Surprisingly, we found no incidence of overweight and obesity in our study in relation to 

Single Parent, and minimally with lower Financial Status; whereas previous evidence has found 

a clear association (137,140,147).  Children living in Nova Scotia in grade 5 from families with 

higher household income (>$60,000 per year) were found  to have decreased risk of overweight 

weight status (137,147), and as previously noted, increased household disadvantage has been 

associated with increased risk of obesity among children (137,140,147).  Since our study 

population is primarily from a disadvantaged neighbourhood, it is possible that the mediating 

factors which influence child weight status are similar in both dual parent or higher-income 

households compared to single parent or low-income households. 

Despite the conflicting findings noted above, our study supports the existing body of 

evidence which shows that family background and SES-related factors influence early child 

development (135), child school performance/academic achievement (136) and child weight 

status (138). Our study found that lower Parental Education attainment, Single Parent status and 

lower Financial Status were associated both longitudinally, and in the same grade, with negative 

education outcomes (poorer school performance). We also found that normal (and overweight in 

grade 6) Parental Weight Status was associated with decreased risk of child OOWS at all grade 
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levels in our study (see Figure 7). Previous literature indicates that these influences and their 

resulting outcomes become the foundation (123,124) upon which a dynamic and cumulative 

process of lifecycle skill formation and cognitive development occurs throughout childhood and 

adolescence in the approach toward adulthood (132,133,144,148). 

6.3 TIREDNESS IN RELATION TO SCHOOL PERFORMANCE AND WEIGHT STATUS 

Tired was inversely associated with both lower and higher School Performance at all 

grade levels, both longitudinally and in the same grade; however, there were no associations with 

Overweight/Obese Weight Status at any grade level. Tiredness was likewise related to other risk 

factors for lower School Performance in our study including: Popularity, Parental Education, 

Financial Status (LICO), Single Parent, and Self Esteem. Therefore Tiredness may represent an 

aggregate or proxy measure encompassing the combined effects of the factors listed above and 

thus may be masking the strength of influence of each of these factors. Further investigation 

should be considered to explore the factors included in this study as predictors for Tiredness to 

better understand this association.  

General fatigue among adolescents in grades 7 – 12, described as “tiredness with no 

reason”, was the third most prevalent ailment reported as part of the National Longitudinal Study 

of Adolescent Health in the US (n = 20,000), at 21% (149). In an effort to better understand 

potential contributing factors of child fatigue, focus groups consisting of School Nurses and 

Teachers revealed several common themes. These common themes included: excessive use of 

technology and the inability of the child to separate themselves from it in order to go to sleep, 

over-commitment of children to just “go-go-go”, parental pressure to achieve high marks, and  

regular daily life/emotional stresses (150). Of particular interest was the concept of a changed 

family dynamic with both parents working and supper time being pushed later and subsequently 
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bed time being pushed later. Participants also acknowledged that they did not feel child fatigue 

was necessarily due to SES disadvantage (150). 

Further evidence concurs with the findings from these focus groups (151) and our own 

results highlighting that technology and screen time was associated with poor sleep habits and 

enjoying school less. This study also found that the number of children having difficulty sleeping 

increased dramatically with age; from a small fraction (10%) of children at age 6-7, to over 40% 

of adolescents at age 14. Similarly, in our study we found that prevalence increased over time; in 

grade 6, 26.4% of children were reported as tired, while in grade 9, 38.7% of children were 

reported as tired.  

However, evidence also indicates that the association between Tiredness and School 

Performance may be due to undiagnosed sleep disorders, such as sleep apnea, resulting in 

cognitive impairment in children that may be long-term or even permanent (152–156).   One 

study in particular investigated cognitive outcomes among n=205 children aged 5 living in Ohio 

and Massachusetts, USA between March  2000 and May 2002 (153). The investigators found 

that children who had symptoms of sleep-disordered breathing, performed significantly poorer 

on a wide range of neurocognitive tests. The researchers also found associations with 

behavioural issues, and therefore hypothesized that sleep-disordered breathing may impair 

development of parts of the brain still developing during childhood such as the frontal lobe(153).  

This hypothesis supports the previous evidence, as already discussed, that child development is 

highly sensitive to influence early in life (123,124) and subsequently that once fallen behind 

academically, children may struggle to keep up with their peers (133). 
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6.4 POPULARITY AND SELF ESTEEM IN RELATION TO SCHOOL PERFORMANCE AND WEIGHT 

STATUS                         

Lower Popularity and Lower Self Esteem in our study, were related to lower School 

Performance in grades 6 & 9. Lower Self Esteem was also associated with increased risk of 

Overweight/Obese Weight Status and decreased chances of Higher School Performance in grade 

12. Previous evidence supports these findings  indicating that negative social interactions with 

peers at school, in combination with feelings of low self worth/self-confidence have an influence 

on children’s performance at school (73,157,158) and also weight status (157,159). 

Sigfusdottir, in 2007 found that Self Esteem, as well as Parental Education and 

Absenteeism were most significantly related to students’ academic achievement; Self Esteem in 

particular, greatly reduced the strength of other health behaviours such as physical activity and 

intake of fruits and vegetables in relation to academic achievement among Icelandic children 14-

15 years old (73). A similar 10-point scale to measure Self Esteem was employed, as in our 

study; however a limitation of their study is that children’s height, weight and grades were self 

reported and therefore may be subject to bias.  

Further investigation based on the same data set used by Sigfusdottir (2007) as previously 

discussed, likewise identified Self Esteem as a mediator between various health behaviours 

(intake of fruits and vegetables, intake of ‘junk food’, BMI, and Physical Activity) and academic 

achievement, although weakly (157). These findings, as well as Sigfusdottir’s (2007), correspond 

with ours, showing an association between lower Self Esteem and lower School Performance 

among both males and females at all grade levels, which was strongest in grade 12.  

Kristjansson (2010) further found that higher BMI was associated with lower Self Esteem 

(157); this is in agreement with our findings which showed that lower Self Esteem in grade 12 
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increased the risk of Overweight/Obese weight status in grade 12; but contrasts with our linear 

regression findings which did not show a significant association with. Interestingly however, 

Sabia, in 2015, similarly found that higher BMI was more strongly associated with lower Self 

Esteem and higher risk of depression among female High School students, than among male 

students (159). This study was based on data from the National Longitudinal Study of 

Adolescent Health (Add Health) in the US (n=35,293) and employed a comparable measure of 

Self Esteem to that used in our study, as well as measured height and weight of the children, and 

weight status classifications based on the CDC growth charts, as were ours (159). 

Popularity in our study primarily measured how well children were liked by their peers 

and how much other students wanted, or did not want, to be their friend.  Children in our study 

who were less popular, were more likely to be rated lower by their teachers in relation to School 

Performance. Graham, in 2006 found that children who were unpopular (victims of peer 

rejection) were most at risk of lower Self Esteem and subsequently lower academic achievement 

(158).  

These findings align with ours and seem to suggest a potential intermediary effect 

between measures of Popularity, Self Esteem and School Performance similar to that described 

previously above. The researchers concisely summarize this previously by stating: “peer 

harassment, self-blame, and their associated toll on mental health can undermine self-confidence 

and deplete the cognitive resources needed to do well in school”(158). These findings also 

further support the theory of child development whereby peer influences increasingly hold more 

weight as the child ages (123,124); therefore it is not surprising that Popularity did not seem to 

have a strong influence until the child is older.  
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Interestingly, Overweight/Obesity was not found to be related to Popularity, despite the 

overwhelming evidence showing linkages between weight status and stigmatization/social 

exclusion as previously summarized by Puhl (2001, 2007, 2009) (64,65,160). It is possible that 

our measure of popularity is not a strong indicator for stigmatization/social exclusion, but rather 

of measure of general student likeability, which may not represent the same sub- population of 

children as those who are ostracized or excluded from social systems.   

Our findings therefore indicate that Self Esteem may be the intermediary by which 

Weight Status is associated with lower School Performance. Through the lens of Social 

Cognitive Theory and Child Development Theory (124), we see how the interrelations between 

Self Esteem, Popularity, Weight Status and School Performance manifest within the context of 

the child’s ecological environment and also evolves as the child ages over time.  

Contrary to our findings, Duncan, in 2007 and similarly Romano, in 2010, did not find an 

association between socioemotional behaviours at age 5-6 with later academic achievement (test 

scores) in a meta-analysis consisting of 6 large longitudinal data sets (133,161). However the 

measures used in these studies were not directly the same as those in ours, although similar. 

‘Socio-emotional behaviours’ in these studies referred to desirable attributes of the children such 

as: self control, interpersonal skills, attention skills, cooperativeness, helpfulness and sympathy; 

as well as undesirable attributes such as: antisocial behaviour, stubbornness, bullying, and 

fighting (133).  It is not unexpected; however, that socioemotional factors such as those 

described above would not show an association with  academic test scores which merely provide 

an objective picture of the child’s academic abilities. Teacher rated school performance, such as 

those applied in our research particularly in grades 6 and 9 provide a more multi-faceted 
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evaluation of the child’s “everyday performance”, which also includes their academic 

achievement (133).  

6.5 STRENGTHS AND LIMITATIONS 

This study has many strengths, such as the initial sample size (n=1014), longitudinal 

design, and relatively low attrition rate (29% by 9
th

 grade), as well as the use of measured child 

height and weight data for grades 6 and  9; although child waist circumference was not 

considered. Grade 12 height and weight was self reported, however, and grade  9 measured 

height and weight was supplemented with self reported data to increase the number of valid 

cases; likewise, parental height and weight was self-reported at all grades. Also of notable 

mention is the favourable use of select developmentally appropriate child measures (100) such 

as: Popularity, Self Esteem and School Performance. In particular, the measures we selected for 

overall Teacher-rated School Performance provide a comprehensive assessment of the child’s 

“everyday performance” and is inclusive of their academic achievement as well as interactions 

with peers (133); however, this measure was only available in grades 6 & 9. In grade 12,  

average overall Ministry of Education (MOE) grades was selected as a substitute for the 

Teacher-rated overall variable, therefore some variability in grade 12 findings may be due in part 

to this difference. Other variables not available in grade 12, and having no reasonable 

substitutions, included: Tired, Breakfast, Dietary Intake and Physical Activity. Therefore we 

were unable to make predictions at the grade 12 level regarding the contribution of these factors 

to grade 12 School Performance and Overweight/Obese Weight Status. 

Also important to note is the relatively low number of obese children in this study. For 

this reason we combined overweight and obese cases to form the Overweight/Obese Weight 

Status (OOWS) variable.  However, it would have been preferable to investigate obesity 
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separately to provide a truer picture of the factors associated with this at-risk population; 

particularly, due to our disparate findings for obesity and overweight weight status in relation to 

school performance, which may have occluded more significant findings. 

Another consideration is the lack of data regarding family size in grade 9 and 12 that was 

available. Therefore, family size data from grade 6 was used to determine Financial Status (equal 

to/above or below LICO) in grades 9 and 12. It is possible that family size changed over the 

years, however it was expected that family size would most often increase, rather than decrease, 

therefore it is possible families with household Financial Status below LICO were under-

reported.  

The response rate for parental education in grade 12 in this study was quite low, therefore 

an extrapolated grade 12 parental education variable was created employing additional data from 

grades 6 and 9 to increase the number of valid cases for analysis. It is possible that parental 

education increased from the time the child was in grade 6 or grade 9, to when they were in 

grade 12; therefore, it is possible that  more highly educated parents were under-reported.  

Our measure of dietary intake may not provide an adequate assessment of dietary 

adequacy and therefore we have avoided providing interpretations based on these results. The 

original data collection tool used in the BBBF study to assess dietary intake provided a relatively 

incomplete picture of a child’s intake due to a limited number of food items available to select 

from, and may have resulted in under-reporting intake. Furthermore a lack of valid cases with 

adequate intake of servings in 3 – 4  food groups according to Canada’s Food Guide for Healthy 

Eating  (162) resulted in grouping ‘good’ intake as adequate servings from 2 – 4 food groups, 
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although it would have been preferable include only those cases with adequate servings from 3 -

4 food groups.  

It is important to acknowledge that our sample is derived from a homogenous sub-

population characterized by low SES (101); therefore  similarities may exist between 

overweight/obese and non overweight/obese children as well as children with higher school 

performance and those with lower, which could mask the strength of their effect. For example it 

was surprising that Financial Status (LICO), Physical Activity level and Emotional Disorder 

factors were not significant predictors in any of our model models, despite the volume of 

evidence showing their association with School Performance and Weight Status. 

Lastly this study is limited by the inherent challenges associated with secondary data 

analysis which limits the ability of the researcher to answer the research question using only the 

existing data as it was originally collected. 

6.6 IMPLICATIONS FOR RESEARCH 

Influences early in life provide the basis upon which children’s cumulative learning and 

lifestyle/skill formation processes are founded. In the context of Social Cognitive Theory  

(96,97) and the ecological child development framework (123,124), recommendations from our 

research must consider the developmental processes of the child’s intrinsic attributes within the 

concentric layers of their environment, including their family, school/community as well as the 

broader socio-cultural surroundings. 

Our findings support the development and design of various early interventions from a 

health promotion approach (163) fostering supportive environments for health. Such 

interventions should include strategies to lessen the negative impacts of low parental SES/family 
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family background, foster positive self image, improve stress management skills, reduce fatigue, 

and prevent obesity among both children and adolescents in the context of their developmental 

stage and their home and school environments. Interventions focusing on building positive self 

image and stress management skills throughout the developmental process, but in particular 

during the transition to High School, are important and have the potential to greatly improve 

academic outcomes and subsequently health outcomes later in life.  

Health promotion strategies to address these risk factors should be designed uniquely for 

low-income populations and should not focus on providing education as a sole means to enable 

behaviour change (164,165). A study conducted using data from the 1990 Ontario Health Survey 

found that adults with low SES (educational achievement, household income, and occupational 

prestige) were less likely to have acted upon health recommendations related to “unhealthy” 

behaviours (smoking, increased fat intake and decreased physical activity) than adults with 

higher SES (164). Recommendations for strategy development to address childhood obesity from 

the World Health Organization and others, therefore, strongly support a collaborative, 

ecological/“upstream” approach employing long-term school- and community-based 

interventions to ensure their effectiveness and sustainability (165–168). The “School Policy 

Framework: Implementation of the Global Strategy on Diet, Physical Activity, and Health” 

developed by the World Health Organization, in collaboration with other partners, provides a 

comprehensive outline of approaches and innovative interventions designed to improve health 

outcomes among children (169). The framework recommends setting up a coordination 

committee to oversee the project, engaging children, families, school sand community partners 

throughout the process to identify their own barriers and solutions, and also suggests potential 
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solutions such as policy changes to allow only healthy vending machines in schools and offering 

health promotion training for teachers/school staff (169). 

Education and support for families with low SES should focus on healthy eating 

behaviours, increased physical activity, stress management skills, encouraging positive parenting 

practices, and  self-advocacy skills in navigating the healthcare and education systems. Strategies 

should also focus on providing resources for current/cultural learning opportunities for children,  

such as access to current technology, participation in sports lessons, visiting locations with 

historical importance, or attending prestigious music/theatre events . In keeping with the 

concepts of  ‘cultural capital’(141,142), ‘concerted cultivation’ (142,143) and ‘academic 

socialization’, these approaches outlined above seek to ‘level the playing field’ so to speak, for 

children from low SES families thereby lessening the negative long term impacts to the child.  

For example, a community-based intervention in Sweden called the ‘Health Equilibrium 

Initiative’ (HEI) among low SES children in grades 5 and 6, found that children from low SES 

communities had significantly poorer outcomes compared to high SES communities.  The HEI 

intervention focused on engaging community partners, schools and parents, taking an ecological 

and culturally-appropriate approach based on aspects of Social Cognitive Theory. Their study 

subsequently saw a significant reduction in BMI z-scores as well as significant improvements in 

dietary habits among girls over a 5 year period from 2003 – 2008 as a result of the HEI 

intervention (168). 

Likewise, the Better Beginnings Better Futures (BBBF) primary prevention project in 

Ontario, Canada, of which the data used in our study is the focus, took  a comprehensive, 

ecological/holistic and community-based approach to developing age-appropriate interventions 



6.6 Implications for Research 

School Performance and Weight Status among Low-Income Canadian Children and Adolescents 

Stacey Lake  RD                                                                               | 102 

 

aimed at low-income school aged children and their respective communities. The participating 

communities were supported to develop and implement their own programs that responded to the 

unique needs of their local neighbourhood while incorporating the Better Beginnings model 

(107,170). Examples of programs and interventions developed include: school snack and reading 

programs, assistance for teachers in preparing class plans, parenting discussion groups and 

workshops, community kitchens and gardens, and vocational skills training (170). The BBBF 

project yielded successful results showing significantly improve health outcomes compared to 

communities not part of the BBBF project. Improved health outcomes among 

children/adolescents included:  improved average high school grades, increased physical activity, 

and less delinquent activity; while portents reported reduced alcohol use, lower smoking rates 

and reduced rates of depression, as well as increased sense of community (104). Lessons learned 

from this initiative include the need for programs to be visible in the community, accessible, and 

free; their focus should be on families, and not individuals, to avoid stigmatization, while 

strengthening communities and family units  (170). 

Education for teachers and parents should also focus on recognizing tiredness/fatigue as a 

sign of stress in the child’s environment and should provide background information on the 

possible causes. Teachers should seek to engage parents to identify the source of the tiredness, 

whether it may be due to the child’s desire to succeed, parental pressure to achieve, over-

commitment in extra-curricular activities, excessive use of technology (particularly at bedtime), 

or whether a sleep disorder might be the source (150–156). Children should also be engaged in 

learning throughout their developmental process about the ill-effects of lack of sleep and 

tiredness throughout the day, particularly as they  become more autonomous in their decisions 

around bedtime and extra-curricular activities. Efforts to reduce the incidence of child 
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tiredness/fatigue may have significant and positive impacts for school performance and 

subsequently post-secondary educational attainment. Further research is needed to more fully 

understand the factors related to child tiredness/fatigue as well as their association with school 

performance, SES, and weight status in order to narrow the focus of prevention strategies and to 

support the development of resources. 

Programming in schools is further needed to foster healthy self image and stress 

management skills among children at all developmental stages, but in particular during the 

transition to high school. Children need to learn the skills to manage a healthy school/work/life 

balance and also resiliency to navigate new social settings, while maintaining a healthy sense of 

self.  “Beautiful from the Inside Out” was a school-based intervention program focused on self 

esteem aimed at children in grades 5 and 6 living in Ontario, Canada. This program involved 5 

school-based sessions over the course of one week which consisted of activities, discussions and 

lessons focusing on media literacy, realistic perceptions of beauty, individuality and 

communication skills. A study evaluating the effectiveness of this “Beautiful from the Inside 

Out” program  reported a significant increase in self esteem among participants (171).   

“Reach Rookys” was another community-based intervention program focusing on 

promoting resiliency and self esteem aimed at children ages 10 – 12 living in Victoria, Australia 

(172). The program involved 2 full day youth-led programs as well as follow ups consisting of 

fun and inspirational activities including storytelling, drama, dance, etc…. A report from Monash 

University (173) indicated positive outcomes 6 months later including  improved confidence, 

increased use of positive thinking strategies and greater social inclusion among students who 

participated in the program. 



7.0 Recommendations 

School Performance and Weight Status among Low-Income Canadian Children and Adolescents 

Stacey Lake  RD                                                                               | 104 

 

Similarly, “Self Esteem Enhancement Program” (SEEP) was a school-based intervention 

program focusing on promoting increased self esteem and media literacy and building resiliency 

among children in grade 5 and 6 living in Nebraska, USA (174). The program consisted of 4 

school-based sessions combining lessons and activities about self esteem, influences of self 

esteem and how to improve their own self esteem. Results of a study investigating the 

effectiveness of SEEP showed that children with low SES had significantly lower self esteem 

than children with high SES before the intervention program. Following the  intervention, self 

esteem was greatly improved among children with low SES, with almost no change among 

children with high SES; no significant difference in self esteem was found between  low and 

high SES after the intervention (174).   

These are but some of many examples of interventions designed to improve self esteem 

outcomes among children in elementary school.  No studies were found reporting the effects of  

intervention programs aimed at High School students;  yet, the ability to maintain balance and to 

succeed in a new social environment during the transition to High School may set children on a 

path toward better school performance in grade 12, as well as higher SES and improved health 

outcomes in adulthood .  Further research is therefore critically needed to more fully understand 

the role of self esteem interventions in relation to school performance and child weight status 

during the transition to High School. 

7.0 RECOMMENDATIONS 

Our findings support the recommendation of several long-term, community- and school-

based strategies which focus on families and employ a collaborative, ecological/”upstream” 

approach; as well as policies aimed at creating healthy environments and reducing disparities 

between families with low and high socioeconomic status.  
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 Existing community groups/programs which focus on parenting and families should be 

leveraged and augmented with support from government agencies to provide expanded 

opportunities for knowledge exchange and education, regarding positive parenting and 

healthy lifestyle practices with a focus on: 

o Setting healthy routines/structure for children to balance school, play, and sleep 

o Importance of providing cultural/educational opportunities such as visiting the 

museum, attending the theatre, participating in sports or taking music lessons,  

o Strategies to help children deal with daily stresses, social pressures and negative 

messages in the media 

o Building self-advocacy skills to navigate the healthcare and education systems, such 

as critical thinking skills, self-confidence and conflict resolution skills. 

o The importance of adequate sleep and the negative impacts of tiredness on 

educational outcomes, as well as the potential underlying causes such as excessive 

use of technology (particularly at bedtime), over-commitment in extra-curricular 

activities, depression, or a sleep disorder. 

o The importance of physical activity and healthy eating behaviours for maintaining a 

healthy weight, for both parents, and their children, including Canada’s Physical 

Activity Guidelines, Eating Well with Canada’s Food Guide, appropriate food 

portion sizes, benefits of eating breakfast, how to understand nutrition labels, healthy 

shopping on a budget, healthy weight management strategies, and concepts related to 

positive body image.  

 Teachers should be provided educational in-services regarding tiredness/fatigue as a risk 

factor for negative educational outcomes, as well as the many possible causes and 
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underlying factors, such as, excessive use of technology (particularly at bedtime), over-

commitment in extra-curricular activities, depression, or a sleep disorder, and to encourage 

supportive conversations with parents when tiredness is recognized. 

 School curriculums should be required by government policy to incorporate modules on 

healthy lifestyles such as healthy eating, physical activity, mental health, pro-social 

behaviours and positive self image, at all grades, but particularly in grades 9 -12 when 

children transition to high school in order to encourage optimal education outcomes, support 

a healthy life balance, and to enhance skills in resiliency to navigate new social settings, 

while maintaining a healthy sense of self.   

 Schools should also be required by government policy to provide supportive environments 

for health, such as serving healthy foods at school cafeterias, replacing vending machines 

containing pop and high calorie snacks, with healthy options such as bottled water and fresh 

fruit and nutrient-dense snacks, and ensuring children participate in regular physical 

education classes. 

 Funding should be made available through government programs for parents with low 

socioeconomic status to provide opportunities for children to experience cultural and 

educational events including  opportunities for travel and prestigious music events, as well 

as the ability to participate in  team sports and access to current technology such as owning a 

computer or purchasing apps/programs, as well as the purchase of healthy foods, to help 

mitigate the negative impacts associated with low socioeconomic status.  

 Further research should focus on the underlying psychosocial drivers, such as Self Esteem, 

Tiredenss/Fatigue,  Depression, in relation to health outcomes, such as weight status and 

school performance among children and adolescents in the context of their holistic 
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environments to better focus and direct the work of  schools, community organizations and 

government agencies in developing effective programs and policies.  

8.0 CONCLUSION 

This project intended to investigate the direction and magnitude of relationships between 

School Performance and Weight Status as well as relevant associated factors over time, among a 

population of disadvantaged Canadian children in the context of their ecological environments. 

In keeping with the framework of the Social Ecological Model, the ecological child development 

framework (124), and the concept of reciprocal determinism (96–98),  the researchers explored 

School Performance and Weight Status  in relation to family background and SES-related factors  

such as Parent Weight Status, Financial Status, Parent Education, Single Parent, and Immigrant 

Status, in combination with child-related behaviours and psychosocial factors such as Emotional 

Disorder, Self Esteem, Popularity, Tiredness, Dietary Intake, Breakfast consumption, and level 

of Physical Activity. 

Our study found a relationship between Obesity in grade 9 and poorer School 

Performance in grade 12. Our findings suggested that this relationship may be mediated by the 

influence of low or moderate Self Esteem which was predictive of School Performance and 

Weight Status in grades 9 and 12. While School Performance and Weight Status were not 

directly related to each other within any given grade level, our findings did reveal that they 

tracked forward from  grade 6, to grade 9, and subsequently grade 12.  Interventions directed 

toward younger children should focus on healthy lifestyle practices, such as healthy eating and 

increased physical activity, but particularly among adolescents entering High School, the focus 

should increasingly include intrinsic motivators such as positive self image/self esteem and 

resiliency. 
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Tiredness was also very strongly associated with poorer School Performance at all grade 

levels, as well as with many other risk factors in our study such as Popularity, Parental 

Education, Financial Status (LICO), Single Parent, and Self Esteem. Although our findings on 

one hand, may point to Tiredness producing a masking effect on other underlying factors, 

previous findings indicate that inadequate sleep reduces a child’s ability to focus on school work 

and to participate in learning activities, and also impairs cognitive development among young 

children.   Education is therefore needed for parents and teachers to highlight the risks of 

inadequate sleep on educational outcomes and to identify the underlying causes of tiredness 

among children and adolescents such as undiagnosed sleep disorders, increased pressure to 

succeed (both internal to the child or externally from parents), increased screen time/technology 

use, over-commitment with extracurricular activities, and  late bedtimes.  

Our results further revealed that Family Background and SES-related factors (Weight 

Status, Education and Single Parent) were predictive of both School Performance and Weight 

Status in varying degrees at each grade level, particularly in grade 6.  Interventions aimed toward 

parents should be designed to address the underlying root-causes of poor child school 

performance and increased weight status. Efforts should focus on  reducing the impacts of family 

background and SES-related factors on children, thus enabling them to access to otherwise 

financially or socially restrictive cultural/educational activities/events, as well as fostering 

supportive environments among parents to develop skills and knowledge related to positive 

parenting practices, healthy lifestyle choices, and assistance navigating the institutional school 

and healthcare systems. 

This study provides an important contribution to the existing literature due in part to the 

inconsistent evidence regarding weight status and school performance, as well as strengths of the 
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study such as the large sample size, use of measured  height and weight for the children in grades 

6 & 9, and also the use of developmentally appropriate, variables such as our comprehensive, 

teacher-rated measures of school performance. However, this study is limited by the inherent 

challenges associated with secondary data analysis, the use of self-reported parent height and 

weight, lack of waist circumference measures for children, and undesirable measures of dietary 

intake and physical activity.  

One of the most striking observations from our inquiry into the relationship between 

school performance and weight status, is the incredible complexity of the many inter-related 

contributing factors creating a spider-web effect of health risk factors.  As researchers and policy 

makers, there is sometimes a tendency to focus on the ‘behaviour’ instead of “the drivers of 

the[se] behaviours -  the causes of the causes” (175);  it is therefore essential to continually 

reflect back on the holistic paradigm of the World Health Organization’s (WHO) Ottawa Charter 

for Health (163) and to ask the question, “How does this fit with health as whole?”.  Therefore, 

further research would be beneficial to continue to explore the underlying psychosocial drivers 

impacting health outcomes among children and adolescents in the context of their holistic 

environments.  Enhanced understanding of these and other inter-related factors such as the role 

of tiredness/fatigue and the differences among gender, would serve to better focus and direct the 

work of  schools, community organizations and government agencies in developing effective 

programs and policies which meet the real needs of individuals to improve the health of the 

population. 
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Table 52: Recoding and Monotonic Transformations of School Performance Measures 

Variable Code Description Old Variable 
Old 

Code 
Old Description 

Grade 6  
School Performance 
 
‘School 
Performance_6’ 

1 (4 – 6) Failing Grades Teacher rated academic 
functioning  
(Achenbach scale) 
 
‘acafuni’ 
 

 

4 (low) – 20 (high) 
 

2 (7 – 9) Low Grades 

3 (10 – 12) Average Grades 

4 (13 – 16) High Grades 

5 (17 – 20) Highest Grades 

Grade 9 
School Performance  
 
‘School 
Performance_9’ 

1 (5) Failing Grades How would you rate the 
student's current 
academic achievement 
across all areas of 
instruction? 
 
‘acadachj’  
 

1 near the top of the class 

2 (4) Low Grades  2 above the middle, but not at 
the top 

3 (3) Average Grades  3 in the middle of the class 

4 (2) High Grades  4 below the middle, but above 
the bottom  

5 (1) Highest Grades  5 near the bottom of the class 

Missing (6) I am unable to make the 
appropriate evaluation 

6 I am unable to make the 
appropriate evaluation 

Grade 12 
School Performance 
 
‘School 
Performance_12’ 
 

1 (< 49.99%) Failing Grades MOE: Average Marks 
Obtained 
 
‘moemarkk’ 
 

 

0 - 100% 2 (50 - 59.99%) Low Grades 

3 (60 - 69.99%) Average Grades 

4 (70 - 79.99%) High Grades 

5 (> 80%) Highest Grades 

 

 

Table 53: Recoding and Monotonic Transformations of Child Weight Status 

Variable Code Description Old Variable Old 
Description 

Grade 6 Weight 
Status 
 
WtStatus_6 

 1 Underweight <5th Percentile BMI Percentile 
Grade 6 
 

0 – 100% 

2 Normal Weight 5th – 85th Percentile 

3 Overweight 85th – 95th Percentile 

4 Obese >95th Percentile 

Grade 9 Weight 
Status 
 

WtStatus_9 
WtStatusEx9* 

 1 Underweight <5th Percentile BMI Percentile 
Grade 9 
 

0 – 100% 

2 Normal Weight 5th – 85th Percentile 

3 Overweight 85th – 95th Percentile 

4 Obese >95th Percentile 

Grade 12 Weight 
Status 
 
WtStatus_12 

 1 Underweight <5th Percentile BMI Percentile 
Grade 12 
 

0 – 100% 

2 Normal Weight 5th – 85th Percentile 

3 Overweight 85th – 95th Percentile 

4 Obese >95th Percentile 
* WtStatusEx9 is an extrapolated variable based on measured and self-reported data – see detailed description of transformation 
in section 4.3.3 Measures of Environmental Factors and Personal Attributes 
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Table 54: Recoding and Monotonic Transformations of Factor Variables 

New Variable 
New 

Value 
New Description Old Variable 

Old 
Value 

Old Description 

BBBF Community 
BBBFi 
BBBFj 
BBBFk 

0 Not BBBF  Which community reside? 
rlive2i 
rlive2j 
rlive2k 

 

0 Not in a BB neighbourhood 
1 BBBF 1 Cornwall 

  

2 Sudbury 
3 Highfield 
4 Guelph 
5 Kingston 
6 Ottawa 
7 Toronto 
8 Walpole Island 

21 Etobicoke-Comparison 
22 Ottawa-Vanier 
24 Peterborough 

Immigration Status 
Immi 
Immj 
Immk 

0 Born Canadian No change 
1 Immigrant 

Self Esteem 
Selfesteemi 
Selfesteemj 
Selfesteemk 

1 Low Self Esteem (4 - 13) General self esteem scale (NLSCY) 
nlsgsei 
nlsgsej 
nlsgsek 

 
Scale 
4- 20 

recode ysrc1ak ysrc1bk ysrc1ck 
ysrc1dk (0=1) (1=2) (2=3) (3=4) 
(4=5). 
compute nlsgsek = ysrc1ak 
+ysrc1bk +ysrc1ck +ysrc1dk 

2 Moderate Self Esteem (14 - 18) 
3 High Self Esteem (19 - 20) 

Popularity 
Friendsi 
Friendsj 
Friendsk 

1 Low popularity (0 - 8) YSR: relationship with friends scale 
nlsfrii 
nlsfrij 
nlsfrik 

 
Scale 
0 - 16 

recode ysra1k ysra2k ysra3k 
ysra4k (1=0) (2=1) (3=2) (4=3) 
(5=4) (6,7 = sysmis) into ysra1xk 
ysra2xk ysra3xk ysra4xk. 
compute nlsfrik = ysra1xk 
+ysra2xk +ysra3xk +ysra4xk. 

2 Moderate Popularity Popular (9-11) 
3 High Popularity (12-14) 
4 Very High Popularity (15-16) 

  

Emotional Disorder 
Emoi 
Emoj 
Emok 

0 No Emotional Disorder (=/<5) Emotional Disorder (YSR) 
ysremodk 

0 No 
1 Yes Emotional Disorder (>5) 1 Yes 

  NLSCY Emotional Disorder Scale (YSR) 
nlsyemi 
nlsyemoj 

Scale 
0 - 13 

  

Parent Education Level  
eduparentsi 
eduparentsj 
eduparentsk 
eduParentsEx* 

0 Both High school and less (<6) Respondent Education Level 
edlevlri 
edlevlrj 
edlevlrk 

1 No schooling 
1 One  greater than high school (>6) 2 Some primary school 
2 Both greater than high school (>6) 3 Primary school 

 4 Some high school 
5 High school 
6 Some college 
7 College 
8 Some university 
9 University 

10 University (professional) 
11 University (graduate) 

Partner's Education Level 
edlevlpi 
edlevlpj 
edlevlpk 

1 No schooling 
2 Some primary school 
3 Primary school 
4 Some high school 
5 High school 
6 Some college 
7 College 
8 Some university 
9 University 

10 University (professional) 
11 University (graduate) 

Financial Status 
LICOii 
LICOj 
LICOk 

0 Below LICO Monthly  Household Income (capped at 
15000) before tax and deductions 

moninci 

monincj 

moninck 

  
 Scale 

  

1 At or above LICO 

Parent Weight Status 
Bmirsti 
Bmirstj 
Bmirstk 

1 Underweight (BMI <18.5) Respondent total weight status 
bmirsti 

bmirstj 

1 Underweight (BMI <18.5) 
2 Normal Weight (BMI 18.5 – 24.9) 2 Normal Weight (BMI 18.5 – 24.9) 
3 Over Weight (BMI 25- 29.9) 3 Over Weight (BMI 25- 29.9) 
4 Obese (BMI >30) 4 Obese (BMI >30) 



Appendix A: Tables and Figures 

School Performance and Weight Status among Low-Income Canadian Children and Adolescents 

Stacey Lake  RD                                                                               | 125 

 

 

Table 55: Distributions of Age, BMI, Household Size and Income  

Variable           (Gr 6) 
(Gr9) 

(Gr12) 
n Min Average Max 

Child Age (yrs) (732) 
(674) 
(580) 

10.8  
13.0 
17.0 

12.0 
14.5 
18.5 

14.0 
17.0 
20.0 

Household Size  
(# of people) 
 

(729) 
. 
. 

1.00 
. 
. 

4.43 
. 
. 

15.00 
. 
. 

Household Monthly 
Income before tax 
and deductions ($) 

(721) 
(663) 
(584) 

$269.00 
$110.00 
$100.00 

$3,681.65 
$3,639.81 
$4,454.46 

$35,000.00 
$10,072.00 
$15,000.00 

Child BMI 
(Percentile) 
 

(600) 
(281) 

(515)* 
(573) 

0.00 
0.10 

0.10* 
0.00 

62.63 
63.22 

63.70* 
54.30 

99.70 
99.70 

100.00* 
99.80 

Parent BMI 
 
 

(643) 
(603) 
(541) 

17.14 
16.28 
16.30 

25.77 
26.02 
26.81 

61.16 
51.77 
51.49 

* Extrapolated grade 9 BMI Percentile for logistic regression 

 

  

Respondent BMI 
bmiri 
bmirj 
bmirk 

 

 
Scale 

 

Single Parent 
singpari 
singparj 
singpark 

0 Not single parent No Change 
1 Single parent 

Tired 
Tiredi 
Tiredj 

0 Not Tired (1 - 2) Student arrives too tired to do school 
work (teacher) 

arrive3i 
arrive3j 

1 Never 
1 Tired (3 - 5) 2 Rarely 

3 Sometimes 
4 Often 
5 Always 

Physical Activity 
PhysActi 
PhysActj 

0 Low Physical Activity (3 - 6) During the past 12 months how often 
have you played sports without a 
Coach? 

ysrg1ai 
ysrg1aj 

1 Never 
1 High Physical Activity (7 - 12) 2 Less than once a week 

3 1 to 3 times a week 
4 4 or more times a week 

During the past 12 months how often 
have you played sports with a Coach? 

ysrg1bi 
ysrg1bj 

1 Never 
2 Less than once a week 
3 1 to 3 times a week 
4 4 or more times a week 

During the past 12 months how often 
have you participated in 
dance/gym/karate group lesson? 

ysrg1ci 
ysrgcj 

1 Never 
2 <1 times/wk 
3 1-3 times/wk 
4 4 or more times/wk 

Dietary Intake 
Dietquali 
Dietqualj 

0 Poor Intake (1 food group or less met) Number food groups meets recs in all 4 
food groups grades 6 & 9 

meetAllcfgin 
meetAllcfgjn 

Scale 
0 - 4 

  
1 Good Intake 

(2 food groups or more met) 

Breakfast 
breakfasti 
breakfastj 

0 No (Did not eat Breakfast) 

No Change 1 Yes (Did eat Breakfast) 

* EduParentsEx is an extrapolated variable based on grade 12 and subsequently grade 9 and grade 6 Parental Education data – see detailed description of transformation in 
section 4.3.3 Measures of Environmental Factors and Personal Attributes 
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Table 56: Distribution of Gender and Community of Residence 

Variable 
Code Description 

Gr 6 Gr 9 Gr 12 
(n) % (n) % (n) % 

Gender 
(Child) 

0 M (394) 54% (350) 52% (306) 52% 
1 F (338) 46% (324) 48% (278) 48% 

Gender 
(Respondent) 

0 M (58) 8% (48) 7% (47) 8% 
1 F (674) 92% (626) 93% (583) 93% 

Community 
Resides 

0 Not a BBBF (317) 43% (409) 61% (293) 55% 
3 Highfield (106) 15% (73) 11% (74) 14% 
4 Guelph . . . . (1) 0% 
5 Kingston . . (1) 0% . . 
6 Ottawa (4) 1% (1) 0% (21) 4% 
7 Toronto . . . . (2) 0% 
8 Walpole Island . . . . . . 

21 Etobicoke (62) 9% . . . . 
22 Ottawa-Vanier (64) 9% (36) 5% (22) 4% 
23 Hamilton . . . . (1) 0% 
24 Peterborough . . . . . . 

 

 

 

Table 57: Descriptive Analysis of School Performance and Child Weight Status Measures 

Variable Code Description 
Gr 6 Gr 9 Gr 12 

n % N % n % 

School Performance  1 Failing Grades (Level 1) (75) 12.5% (90) 20.7% (37) 7.34% 
2 Low Grades (Level 2) (161) 26.8% (73) 16.8% (83) 16.5% 
3 Average Grades (Level 3) (212) 35.3% (118) 27.2% (161) 32.1% 
4 High Grades (Level 4) (77) 12.8% (82) 18.9% (138) 27.5% 
5 Highest Grades (Level 5) (75) 12.5% (71) 16.4% (83) 16.5% 

Weight Status  1 Underweight (34) 5.6% (7) 2.5% (30) 5.2% 
2 Normal Weight (357) 59.1% (185) 65.8% (435) 75.9% 
3 Overweight (112) 18.5% (54) 19.2% (65) 11.3% 
4 Obese (101) 16.7% (35) 12.5% (43) 7.5% 

Extrapolated Weight 
Status  

1 Underweight . . (32) 6.2% . . 
2 Normal Weight . . (321) 62.3% . . 
3 Overweight . . (88) 17.1% . . 
4 Obese . . (74) 14.4% . . 
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Figure 9: Histograms of School Performance and Weight Status 
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Table 58: Significant Associations between School Performance and Weight Status  

 

 
Gr 6 School Performance Gr 9 School Performance Gr 12 School Performance 

N X2 df Sig N X2 df Sig N X2 df Sig 

School Performance 
Grade 6 

 
. 

 
. 

 
. 

 
. 

 

(346) 

 

84.987 

 

16 

 

.000 

 

(387) 

 

123.013 

 

16 

 

.000 
Grade 9 (346) 84.987 16 .000 . . . . (331) 162.659 16 .000 
Grade 12 (387) 123.013 16 .000 (331) 162.659 16 .000 . . . . 

Weight Status 
Grade 6 (528) 13.878 12 .309 †(348) 13.505 12 .333 †(399) 16.519 12 .169 
Grade 9* ‡(234) 21.446 12 .044 ‡(213) 19.690 12 .073 ‡(221) 41.604 12 .000 
Grade 12 †(442) 31.888 12 .001 †(353) 13.051 12 .365 †(482) 14.524 12 .268 

* The extrapolated Grade 9 weight status variable was not used for the original Chi Square calculations 
†  ≥25% of cells have expected counts less than 5 
‡  ≥25% of cells have expected counts less than 5 with at least one cell count <1 
ⱡ  at least one cell count <1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Gr 6 Weight Status Gr 9 Weight Status* 
 

Gr 12 Weight Status 

 
n X2 df Sig n X2 df Sig n X2 df Sig 

School Performance 
Grade 6 (528) 13.878 12 .309 ‡(234) 21.446 12 .044 †(442) 31.888 12 .001 
Grade 9 †(348) 13.505 12 .333 ‡(213) 19.690 12 .073 †(353) 13.051 12 .365 
Grade 12 †(399) 16.519 12 .169 ‡(221) 41.604 12 .000 †(482) 14.524 12 .268 

Weight Status 
Gr 6 

 
. 

 
. 

 
. 

 
. 

 

(241) 

 

148.562 

 

9 

 

.000 

 

(451) 

 

207.543 

 

9 

 

.000 
Gr 9* (241) 148.562 9 .000 . . . . (237) 141.364 9 .000 
Gr 12 (451) 207.543 9 .000 (237) 141.364 9 .000 . . . . 
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Table 59: Significant 2-way Associations between  School Performance and Environmental Factors and Personal 

Attributes 

 
Gr 6 School Performance Gr 9 School Performance Gr 12 School Performance 

 
(n) % valid X2 df Sig (n) % valid X2 df Sig (n) % valid X2 df Sig 

BBBF Community 
          Gr 6 (576) 56.8% 2.667 4 .615 (396) 39.1% 9.959 4 .041 (466) 46.0% 2.369 4 .668 
          Gr 9 (511) 50.4% 2.545 4 .637 (428) 42.2% 1.874 4 .759 (461) 45.5% 2.582 4 .630 
          Gr 12 (413) 40.7% 5.729 4 .220 (334) 32.9% 1.906 4 .753 (431) 42.5% 2.241 4 .692 
Immigration Status 
          Gr 6 (575) 56.7% 3.577 4 .466 (396) 39.1% 20.774 4 .000 (467) 46.1% 12.607 4 .013 
          Gr 9 (511) 50.4% 6.601 4 .159 (429) 42.3% 17.710 4 .001 (462) 45.6% 19.508 4 .001 
          Gr 12 (482) 47.5% 9.597 4 .048 (379) 37.4% 20.099 4 .000 (502) 49.5% 20.240 4 .000 
Self Esteem 
          Gr 6 (581) 57.3% 20.064 8 .010 (388) 38.3% 16.965 8 .030 (448) 44.2% 9.647 8 .291 
          Gr 9 (413) 40.7% 15.777 8 .046 (377) 37.2% 12.710 8 .122 (386) 38.1% 20.721 8 .008 
          Gr 12 †(459) 45.3% 29.216 8 .000 †(364) 35.9% 39.138 8 .000 (499) 49.2% 20.746 8 .008 
Popularity 
          Gr 6 (586) 57.8% 29.227 12 .004 (391) 38.6% 16.700 12 .161 (451) 44.5% 12.660 12 .394 
          Gr 9 (406) 40.0% 11.488 12 .488 (371) 36.6% 11.700 12 .470 (380) 37.5% 26.341 12 .010 
          Gr 12 (456) 45.0% 16.294 12 .178 (363) 35.8% 15.939 12 .194 (496) 48.9% 11.966 12 .448 
Emotional Disorder 
          Gr 6 (578) 57.0% 8.825 4 .066 (386) 38.1% 2.093 4 .719 (445) 43.9% 3.266 4 .514 
          Gr 9 (414) 40.8% 1.930 4 .749 (376) 37.1% 1.312 4 .859 (384) 37.9% 2.094 4 .718 
          Gr 12 †(462) 45.6% 3.439 4 .487 †(367) 36.2% 3.013 4 .556 (502) 49.5% 2.448 4 .654 
Parental Education 
          Gr 6 (576) 56.8% 41.260 8 .000 (397) 39.2% 17.832 8 .023 (467) 46.1% 27.157 8 .001 
          Gr 9 (511) 50.4% 48.641 8 .000 (429) 42.3% 17.611 8 .024 (462) 45.6% 34.113 8 .000 
          Gr 12 (321) 31.7% 14.798 8 .063 (253) 25.0% 10.045 8 .262 (335) 33.0% 11.401 8 .180 
Financial Status (LICO) 
          Gr 6 (575) 56.7% 10.531 4 .032 (395) 39.0% 4.491 4 .344 (467) 46.1% 16.171 4 .003 
          Gr 9 (575) 56.7% 23.815 4 .000 (395) 39.0% 4.840 4 .304 (467) 46.1% 12.593 4 .013 
          Gr 12 (575) 56.7% 2.901 4 .574 (395) 39.0% 5.582 4 .233 (467) 46.1% 4.616 4 .329 
Parental Weight Status 
          Gr 6 ‡(509) 50.2% 11.039 12 .526 †(357) 35.2% 6.482 12 .890 ‡(417) 41.1% 7.684 12 .809 
          Gr 9 †(463) 45.7% 15.112 12 .235 ‡(387) 38.2% 7.507 12 .822 ‡(417) 41.1% 12.740 12 .388 
          Gr 12 †(416) 41.0% 13.880 12 .308 †(330) 32.5% 13.598 12 .327 ‡(428) 42.2% 15.446 12 .218 
Single Parent 
          Gr 6 (576) 56.8% 14.239 4 .007 (397) 39.2% 11.187 4 .025 (467) 46.1% 20.357 4 .000 
          Gr 9 (511) 50.4% 15.246 4 .004 (429) 42.3% 10.380 4 .034 (462) 45.6% 24.265 4 .000 
          Gr 12 (452) 44.6% 3.839 4 .428 (356) 35.1% 5.938 4 .204 (464) 45.8% 15.419 4 .004 
Tired 
          Gr 6 (599) 59.1% 54.816 4 .000 (354) 34.9% 27.444 4 .000 (396) 39.1% 39.754 4 .000 
          Gr 9 (351) 34.6% 37.976 4 .000 (431) 42.5% 122.077 4 .000 (336) 33.1% 75.434 4 .000 
Physical Activity 
          Gr 6 (580) 57.2% 10.133 4 .038 (387) 38.2% 3.553 4 .470 (448) 44.2% 5.858 4 .210 
          Gr 9 (405) 39.9% 4.659 4 .324 (369) 36.4% 3.807 4 .433 (377) 37.2% 12.947 4 .012 
Dietary Intake by Food Group 
          Gr 6 (530) 52.3% 2.352 4 .671 (360) 35.5% 5.239 4 .264 (409) 40.3% 5.565 4 .234 
          Gr 9 (408) 40.2% 7.065 4 .133 (372) 36.7% 3.217 4 .522 (380) 37.5% 4.452 4 .348 
Breakfast Consumption 
          Gr 6 (565) 55.7% 13.532 4 .009 (375) 37.0% 8.222 4 .084 (437) 43.1% 6.596 4 .159 
          Gr 9 (414) 40.8% 2.892 4 .576 (378) 37.3% 6.150 4 .188 (385) 38.0% 12.401 4 .015 

†  ≥25% of cells have expected counts less than 5 
‡  ≥25% of cells have expected counts less than 5 with at least one cell count <1 
ⱡ  at least one cell count <1 
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Table 60: Significant 2-way Associations between Child Weight Status and Environmental Factors and Personal 

Attributes 

 Gr 6 Weight Status Gr 9 Weight Status Gr 12 Weight Status 

 
(n) % valid X2 df Sig (n) % valid X2 df Sig (n) % valid X2 df Sig 

BBBF Community 
          Gr 6 (578) 57.0% 4.080 3 .253 †(267) 26.3% 1.266 3 .737 (530) 52.3% .580 3 .901 
          Gr 9 (516) 50.9% 7.229 3 .065 †(276) 27.2% .256 3 .968 (524) 51.7% 8.388 3 .039 
          Gr 12 (427) 42.1% 2.490 3 .477 †(224) 22.1% 1.998 3 .573 (490) 48.3% 6.318 3 .097 
Immigration Status 
          Gr 6 (579) 57.1% .565 3 .904 †(266) 26.2% 4.566 3 .206 (531) 52.4% 10.141 3 .017 
          Gr 9 (516) 50.9% 1.009 3 .799 †(276) 27.2% 6.467 3 .091 (525) 51.8% 9.938 3 .019 
          Gr 12 (490) 48.3% 2.523 3 .471 †(253) 25.0% 6.252 3 .100 (573) 56.5% 8.047 3 .045 
Self Esteem 
          Gr 6 (597) 58.9% 3.622 6 .728 ‡(254) 25.0% 3.661 6 .722 (501) 49.4% 4.325 6 .633 
          Gr 9 (411) 40.5% 11.183 6 .083 †(272) 26.8% 6.260 6 .395 (420) 41.4% 4.631 6 .592 
          Gr 12 ‡(467) 46.1% 17.063 6 .009 ‡(244) 24.1% 5.515 6 .480 †(569) 56.1% 9.016 6 .173 
Popularity 
          Gr 6 (601) 59.3% 9.996 9 .351 ‡(258) 25.4% 4.840 9 .848 (506) 49.9% 17.329 9 .044 
          Gr 9 ‡(404) 39.8% 10.038 9 .347 ‡(269) 26.5% 10.766 9 .292 †(413) 40.7% 14.792 9 .097 
          Gr 12 (463) 45.7% 9.582 9 .385 ‡(245) 24.2% 3.554 9 .938 †(566) 55.8% 9.507 9 .392 
Emotional Disorder 
          Gr 6 (593) 58.5% 1.060 3 .787 †(254) 25.0% 6.365 3 .095 (499) 49.2% 8.137 3 .043 
          Gr 9 (412) 40.6% .652 3 .884 (273) 26.9% 5.868 3 .118 (421) 41.5% .434 3 .933 
          Gr 12  †(470) 46.4% 2.583 3 .461 ‡(246) 24.3% 2.720 3 .437 †(573) 56.5% 1.272 3 .736 
Parental Education 
          Gr 6 (580) 57.2% 13.385 6 .037 †(267) 26.3% 8.519 6 .202 (531) 52.4% 15.990 6 .014 
          Gr 9 (516) 50.9% 1.100 6 .982 †(276) 27.2% 7.995 6 .238 (525) 51.8% 9.888 6 .129 
          Gr 12 (324) 32.0% 8.218 6 .223 †(168) 16.6% 2.727 6 .842 (375) 37.0% 5.979 6 .426 
Financial Status 
          Gr 6 (577) 56.9% 10.363 3 .016 †(267) 26.3% 8.706 3 .033 (530) 52.3% 3.833 3 .280 
          Gr 9 (577) 56.9% 5.867 3 .118 †(267) 26.3% 6.630 3 .085 (530) 52.3% 2.641 3 .450 
          Gr 12 (577) 56.9% 4.034 3 .258 †(267) 26.3% .370 3 .946 (530) 52.3% 1.683 3 .641 
Parental Weight Status 
          Gr 6 ‡(510) 50.3% 41.157 9 .000 ‡(234) 23.1% 14.957 9 .092 ‡(476) 46.9% 27.604 9 .001 
          Gr 9 ‡(465) 45.9% 24.187 9 .004 ‡(250) 24.7% 20.486 9 .015 ‡(477) 47.0% 30.820 9 .000 
          Gr 12 ⱡ(427) 42.1% 35.141 9 .000 ‡(229) 22.6% 20.177 9 .017 ⱡ(494) 48.7% 21.949 9 .009 
Single Parent 
          Gr 6 (580) 57.2% 3.320 3 .345 (267) 26.3% 4.605 3 .203 (531) 52.4% 9.726 3 .021 
          Gr 9 (516) 50.9% 3.555 3 .314 (276) 27.2% 2.066 3 .559 (525) 51.8% 9.646 3 .022 
          Gr 12 (463) 45.7% 1.567 3 .667 (239) 23.6% 2.111 3 .550 (532) 52.5% 2.460 3 .483 
Tired 
          Gr 6 (539) 53.2% 11.253 3 .010 ‡(236) 23.3% 6.586 3 .086 (452) 44.6% 2.725 3 .436 
          Gr 9 (351) 34.6% 4.410 3 .220 †(217) 21.4% 1.314 3 .726 (359) 35.4% 2.253 3 .522 
Physical Activity 
          Gr 6 (598) 59.0% 1.383 3 .710 †(254) 25.0% 1.256 3 .740 (503) 49.6% 1.409 3 .703 
          Gr 9 (403) 39.7% 5.362 3 .147 †(266) 26.2% 6.257 3 .100 (412) 40.6% 1.368 3 .713 
Dietary Intake by Food Group 
          Gr 6 (542) 53.5% 2.413 3 .491 †(230) 22.7% .483 3 .923 (462) 45.6% 2.699 3 .440 
          Gr 9 (405) 39.9% 2.636 3 .451 †(270) 26.6% 1.771 3 .621 (416) 41.0% 5.161 3 .160 
Breakfast Consumption 
          Gr 6 (578) 57.0% 2.661 3 .447 †(245) 24.2% 6.468 3 .091 (489) 48.2% 4.684 3 .196 
          Gr 9 (412) 40.6% 5.411 3 .144 †(274) 27.0% 4.657 3 .199 (422) 41.6% 3.198 3 .362 

* The extrapolated Grade 9 weight status variable was not used for the original Chi Square calculations 
†  ≥25% of cells have expected counts less than 5 
‡  ≥25% of cells have expected counts less than 5 with at least one cell count <1 
ⱡ  at least one cell count <1 
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Table 61: Standardized Residuals from Chi-square analyses with School Performance and Environmental Factors 

(Grade 6) 
(Grade 9) 

(Grade 12) 

Gr 6 School Performance Gr 9 School Performance Gr 12 School Performance 

Level 1 Level 2 Level 3 Level 4 Level 5 Level 1 Level 2 Level 3 Level 4 Level 5 Level 1 Level 2 Level 3 Level 4 Level 5 
res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) 

BBBF Community 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Not BBBF .0 (27) 1.0 (64) -.2 (73) -.3 (27) -.7 (23) 2.0 (44) -.3 (24) -.4 (40) -.1 (30) -1.4 (20) .7 (16) .3 (34) .2 (65) -.1 (54) -.9 (28) 

BBBF .0 (46) -.8 (88) .2 (129) .2 (50) .6 (49) -1.6 (38) .2 (40) .3 (66) .0 (46) 1.1 (48) -.6 (16) -.3 (42) -.2 (85) .1 (76) .7 (50) 

 
.8 (44) -.3 (70) .3 (104) -.4 (35) -.5 (33) .6 (56) .2 (42) .1 (67) -.6 (43) -.2 (39) -.3 (19) .4 (50) .6 (92) -.4 (71) -.6 (42) 

 -.9 (26) .3 (59) -.3 (77) .5 (32) .5 (31) -.7 (34) -.2 (29) -.1 (48) .7 (39) .3 (31) .3 (15) -.4 (30) -.8 (53) .5 (54) .7 (35) 

 
.7 (25) .2 (54) .0 (78) -1.4 (20) .6 (32) .3 (35) .7 (32) -.4 (47) -.1 (33) -.3 (27) .3 (18) .4 (42) .2 (72) .0 (68) -.8 (32) 

 -.7 (18) -.2 (50) .1 (77) 1.4 (34) -.6 (25) -.3 (29) -.8 (22) .4 (49) .2 (32) .3 (28) -.3 (13) -.5 (31) -.2 (59) .0 (59) .9 (37) 

Immigration Status 
                              

Born in Canada .8 (47) .1 (89) -.8 (108) -.1 (44) .4 (44) 1.1 (58) .2 (41) -.3 (63) 1.2 (55) -2.3 (27) 1.4 (25) .1 (46) -.1 (89) .6 (83) -1.7 (35) 

Not Born in Canada -1.0 (25) -.2 (63) .9 (94) .1 (33) -.4 (28) -1.3 (24) -.3 (23) .4 (43) -1.5 (21) 2.9 (41) -1.7 (7) -.1 (30) .1 (62) -.8 (47) 2.0 (43) 

 
1.2 (48) .5 (79) -1.0 (94) -.1 (38) -.2 (36) 1.2 (64) .4 (46) -.4 (68) .8 (56) -2.1 (29) 1.9 (28) .1 (47) -.6 (79) .9 (80) -1.9 (32) 

 -1.4 (22) -.6 (50) 1.2 (87) .1 (29) .2 (28) -1.5 (26) -.5 (25) .5 (48) -1.0 (26) 2.7 (41) -2.2 (6) -.2 (33) .6 (67) -1.1 (45) 2.2 (45) 

 
1.9 (40) .0 (68) -.7 (96) -.3 (36) -.2 (37) 1.5 (53) .6 (39) -.6 (59) .8 (49) -2.2 (25) 2.0 (31) .0 (48) -.3 (91) .8 (87) -1.9 (35) 

 -2.2 (12) .0 (50) .9 (84) .4 (30) .2 (29) -1.8 (20) -.7 (21) .7 (48) -.9 (25) 2.6 (40) -2.4 (6) .0 (35) .3 (70) -.9 (51) 2.3 (48) 

Self Esteem 
                              

Low 2.6 (15) -.3 (15) -.8 (18) .7 (10) -1.4 (4) .7 (9) .9 (8) .5 (11) -.7 (5) -1.6 (2) .2 (3) 1.2 (10) .1 (14) -.8 (9) -.4 (6) 

Moderate .1 (40) .5 (89) .5 (118) -.6 (38) -1.1 (34) 1.6 (53) .2 (36) -1.1 (48) -.5 (38) .0 (35) .6 (18) .5 (43) .6 (84) -.6 (63) -.9 (35) 

High -1.6 (17) -.5 (49) -.2 (69) .4 (28) 2.2 (37) -2.2 (17) -.7 (20) 1.1 (45) .9 (33) .8 (28) -.8 (8) -1.1 (21) -.8 (47) 1.1 (53) 1.3 (34) 

 
1.8 (15) .5 (22) -1.0 (20) 1.0 (13) -1.8 (4) 1.0 (16) .6 (13) .4 (19) -.4 (11) -1.8 (5) .6 (6) 2.1 (20) -1.5 (15) .3 (21) -.9 (9) 

 
-1.9 (19) .0 (60) .8 (84) -.4 (28) 1.0 (35) -.9 (34) .2 (37) .4 (58) .7 (44) -.4 (33) -.3 (13) -1.3 (29) 2.2 (82) -.9 (50) -.3 (34) 

 1.2 (19) -.4 (28) -.3 (37) -.3 (14) .1 (15) .5 (23) -.8 (15) -.9 (24) -.6 (18) 2.0 (27) -.1 (7) .0 (19) -1.8 (23) 1.0 (35) 1.1 (23) 

 
.0 (2) 1.5 (8) -1.9 (2) 2.7 (7) -1.6 (0) 2.4 (7) .3 (3) -1.2 (2) -.1 (3) -1.1 (1) .4 (2) 1.5 (6) -.1 (6) -.2 (5) -1.3 (1) 

 
1.4 (31) -1.2 (49) 1.5 (100) -1.0 (26) -1.0 (26) 1.3 (41) 2.1 (40) -1.3 (43) .4 (38) -2.0 (21) 1.2 (24) 1.0 (49) .7 (88) -1.0 (62) -1.6 (32) 

 -1.4 (15) .8 (58) -1.0 (69) .3 (30) 1.5 (36) -2.1 (19) -2.3 (14) 1.8 (60) -.4 (30) 2.4 (42) -1.4 (11) -1.5 (28) -.8 (65) 1.1 (70) 2.1 (50) 

Popularity 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Low 4.1 (15) .1 (12) -.6 (13) -2.0 (1) -1.1 (3) .8 (8) 1.0 (7) -.6 (6) .2 (6) -1.3 (2) 1.6 (4) .7 (6) -.7 (7) .1 (8) -.8 (3) 

Moderate 1.0 (18) .1 (31) -.9 (35) .5 (17) -.2 (14) .6 (16) -1.5 (6) .8 (21) -.3 (12) .2 (12) .0 (5) .3 (14) .6 (29) -1.3 (16) .5 (15) 

High -1.1 (25) .4 (69) .2 (90) .2 (34) .0 (32) .3 (37) .5 (31) -1.7 (34) .8 (38) .4 (31) -1.2 (8) .8 (36) .1 (63) -.2 (52) .0 (32) 

Very High -1.5 (15) -.6 (43) .7 (68) .4 (25) .7 (26) -1.3 (19) .1 (21) 1.7 (43) -.8 (20) .0 (21) .7 (12) -1.4 (18) -.3 (48) 1.1 (50) -.1 (25) 

 
1.0 (5) 1.1 (10) -1.3 (5) .3 (4) -.8 (2) .8 (6) .1 (4) -.3 (5) .3 (5) -.9 (2) -.4 (1) .8 (5) -.2 (6) .5 (7) -.9 (2) 

 

.6 (10) 1.3 (23) -1.0 (18) .1 (9) -.9 (6) .9 (15) .5 (12) .7 (19) -.9 (9) -1.4 (6) 3.2 (10) .5 (11) -.2 (17) -1.1 (11) -.9 (7) 

 

-.7 (17) -.8 (38) .6 (60) .0 (21) 1.0 (26) .3 (30) -.2 (24) -.5 (36) .8 (33) -.3 (24) -1.5 (6) 1.0 (32) 1.1 (58) -.9 (38) -.3 (26) 

 .0 (19) -.4 (38) .5 (56) -.2 (19) .0 (20) -1.2 (21) -.2 (23) .1 (38) -.3 (26) 1.7 (33) -.3 (9) -1.6 (16) -.9 (39) 1.4 (48) 1.2 (31) 

 
.5 (4) 1.5 (12) -.8 (9) .8 (6) -2.0 (0) 1.7 (8) .5 (5) -.9 (5) -.4 (4) -.6 (3) 1.0 (4) 1.5 (9) -.2 (10) -1.3 (5) -.2 (5) 

 

.1 (8) -.4 (17) .5 (31) -1.0 (7) .7 (12) -.4 (11) .9 (14) -.1 (20) .0 (14) -.3 (11) -.1 (6) 1.2 (18) -.8 (23) .7 (26) -1.0 (10) 

 

1.2 (21) -.1 (39) .3 (62) -.8 (18) -.6 (18) 1.0 (26) 1.0 (23) -.5 (32) -.5 (21) -.8 (17) -.1 (13) -.1 (29) .7 (64) -.4 (46) -.3 (28) 

 -1.3 (14) -.3 (46) -.3 (70) 1.1 (32) .9 (30) -1.3 (20) -1.7 (15) .8 (49) .6 (33) 1.2 (32) -.2 (14) -1.2 (26) -.1 (64) .5 (58) .9 (38) 

Emotional Disorder 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

No Disorder -1.3 (42) -.3 (109) .5 (156) .1 (57) .6 (58) .1 (58) -.3 (45) .0 (77) -.3 (53) .6 (52) .5 (24) -.3 (51) -.3 (105) -.1 (94) .6 (61) 

Disordered 2.1 (28) .4 (44) -.9 (49) -.2 (20) -1.1 (15) -.1 (20) .6 (19) .0 (27) .5 (22) -1.0 (13) -.8 (5) .6 (20) .6 (39) .2 (32) -1.1 (14) 

 
.1 (40) -.1 (80) .1 (107) -.5 (38) .4 (41) -.5 (51) .0 (47) .2 (75) .0 (54) .3 (50) -.2 (18) -.2 (50) -.3 (88) .1 (80) .6 (53) 

 -.2 (13) .2 (30) -.2 (36) .9 (18) -.7 (11) .8 (23) .0 (17) -.3 (25) -.1 (19) -.5 (15) .3 (7) .3 (18) .6 (33) -.2 (25) -1.0 (12) 

 
-.3 (44) .1 (109) .2 (165) -.3 (57) .0 (58) -.2 (62) -.2 (52) .1 (101) .0 (68) .2 (62) -.2 (33) -.2 (75) .2 (151) -.1 (127) .2 (79) 

 1.1 (5) -.5 (6) -.9 (8) 1.0 (6) .1 (4) 1.0 (6) .9 (5) -.5 (5) -.2 (4) -.9 (2) .8 (4) .8 (8) -.5 (10) .3 (11) -.9 (4) 

Parent Education 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

0 > HS 2.5 (31) 1.4 (50) -.4 (52) -1.9 (12) -1.9 (11) .4 (27) 1.8 (28) .2 (34) -.9 (19) -1.5 (14) 1.1 (11) 2.5 (30) -.6 (34) -.8 (28) -1.3 (14) 

1 > HS .8 (30) .9 (60) -.6 (66) -.6 (24) -.5 (23) 1.6 (37) -1.6 (15) -.5 (34) .3 (28) .1 (24) 1.0 (15) -.9 (23) 1.6 (67) -.7 (43) -1.0 (23) 

2 > HS -3.0 (12) -2.0 (42) .9 (84) 2.2 (41) 2.1 (38) -1.9 (18) -.1 (22) .2 (38) .5 (29) 1.3 (30) -1.8 (6) -1.1 (23) -1.0 (50) 1.3 (59) 2.0 (41) 

 
1.7 (25) 1.8 (43) -.8 (40) -1.4 (11) -1.5 (10) 1.3 (32) 1.1 (25) -.1 (32) -.7 (20) -1.7 (12) 1.7 (13) 1.7 (27) -.1 (35) -.4 (28) -2.2 (9) 

 

2.6 (39) -.1 (47) -.5 (63) -.4 (23) -1.4 (17) .9 (35) -.2 (23) -.8 (34) .7 (31) -.5 (21) 1.1 (15) .8 (31) .8 (54) -1.3 (33) -.9 (21) 

 -4.0 (6) -1.4 (39) 1.2 (78) 1.5 (33) 2.6 (37) -1.9 (23) -.8 (23) .8 (50) -.1 (31) 2.0 (37) -2.2 (6) -2.0 (22) -.6 (57) 1.5 (64) 2.5 (47) 
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1.2 (26) .9 (49) -.5 (54) -.9 (17) -.8 (17) .7 (30) .4 (23) -.3 (33) .4 (26) -1.1 (16) 1.4 (14) 1.3 (28) -.6 (38) -.2 (35) -1.0 (17) 

 

1.7 (37) .6 (63) -.4 (75) -.7 (25) -1.3 (21) 1.1 (37) -.7 (21) -.7 (36) .2 (29) .1 (25) .0 (13) .7 (34) 1.3 (67) -.8 (44) -1.4 (22) 

 -2.8 (12) -1.5 (44) .8 (81) 1.5 (35) 2.1 (37) -1.7 (23) .4 (28) 1.0 (49) -.5 (27) .8 (30) -1.2 (9) -1.8 (21) -.7 (53) 1.0 (58) 2.3 (43) 

Financial Status 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

< LICO 1.8 (46) .7 (79) -.7 (91) -.5 (34) -1.0 (29) .8 (44) .1 (31) -.4 (48) -1.1 (30) .6 (36) 2.3 (23) 1.1 (40) -.1 (66) -1.4 (47) -.6 (31) 

≥ LICO -1.7 (27) -.7 (72) .7 (111) .5 (43) 1.0 (43) -.8 (37) -.1 (33) .4 (58) 1.0 (46) -.6 (32) -2.1 (9) -1.0 (36) .1 (85) 1.2 (83) .5 (47) 

 
3.1 (49) .7 (71) -1.2 (77) -.8 (29) -1.3 (24) .4 (42) .9 (36) -.4 (49) -1.1 (30) .3 (35) 2.1 (22) .8 (38) .0 (67) -1.4 (47) -.4 (32) 

 -2.7 (24) -.6 (80) 1.0 (125) .7 (48) 1.1 (48) -.4 (39) -.9 (28) .3 (57) 1.1 (46) -.3 (33) -1.9 (10) -.7 (38) .0 (84) 1.2 (83) .4 (46) 

 
-.3 (27) -.8 (53) .8 (86) .5 (33) -.4 (26) -.2 (32) -.8 (22) -.2 (42) -.4 (29) 1.6 (36) 1.3 (19) .6 (37) -.4 (63) -.6 (53) -.1 (34) 

 .2 (46) .6 (98) -.6 (116) -.4 (44) .3 (46) .1 (49) .7 (42) .2 (64) .3 (47) -1.3 (32) -1.2 (13) -.5 (39) .4 (88) .5 (77) .1 (44) 

Parent Weight Status 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Underweight .0 (1) -.1 (2) -.5 (2) -.1 (1) 1.0 (2) .1 (2) -1.2 (0) .4 (3) -.5 (1) 1.1 (3) -.8 (0) -.4 (1) .7 (4) -.3 (2) .4 (2) 

Normal Weight .3 (32) -.4 (62) .8 (97) -.1 (33) -1.0 (25) -.8 (33) .5 (34) .3 (52) .0 (35) .1 (33) .2 (15) -.7 (32) -.2 (65) .9 (65) -.3 (35) 

Overweight .1 (19) -1.0 (34) -.3 (53) .7 (24) 1.1 (24) .3 (22) .2 (18) -.4 (25) .0 (19) -.1 (17) .0 (8) .2 (21) -.7 (33) .1 (33) .6 (23) 

Obese -.6 (10) 1.9 (35) -.9 (30) -.6 (11) .0 (12) 1.1 (16) -.7 (8) -.2 (15) .2 (12) -.4 (9) -.1 (5) 1.0 (17) .9 (29) -1.4 (15) -.4 (12) 

 
2.0 (3) -.8 (1) -.5 (2) -1.0 (0) 1.0 (2) 1.3 (2) .4 (1) -.1 (1) -.9 (0) -.8 (0) -.7 (0) -.2 (1) -.1 (2) .1 (2) .6 (2) 

 

-.8 (23) -.9 (50) .4 (81) 1.0 (32) .4 (29) -1.0 (31) -.1 (32) .1 (50) .2 (37) .8 (37) .2 (15) -.3 (34) -1.0 (52) .1 (53) 1.4 (45) 

 

.8 (23) .3 (43) .2 (57) -1.2 (14) -.5 (17) .9 (30) -.5 (20) -.2 (33) .3 (26) -.5 (20) -.3 (9) -.6 (22) 1.1 (49) .8 (41) -1.6 (17) 

 -.5 (9) 1.3 (29) -.9 (26) .4 (12) -.2 (10) .2 (14) .7 (14) .1 (18) -.5 (11) -.5 (10) .3 (6) 1.3 (18) .2 (23) -1.2 (14) -.4 (12) 

 
1.0 (2) -.9 (1) .6 (5) -1.2 (0) .5 (2) .5 (2) -.2 (1) -.9 (1) 1.2 (3) -.4 (1) .2 (1) .0 (2) 1.2 (6) -.8 (2) -.8 (1) 

 

-1.2 (12) -.8 (36) .9 (71) -.2 (23) 1.0 (28) -1.9 (15) .0 (21) .3 (40) .5 (28) 1.0 (29) .7 (14) -1.1 (23) -.6 (48) -.5 (45) 2.0 (41) 

 

.8 (18) .0 (36) -.2 (54) .0 (21) -.3 (19) 2.0 (30) -.5 (16) .2 (34) -.8 (18) -.9 (17) -1.0 (7) .7 (29) -.3 (44) 1.1 (50) -1.1 (21) 

 .4 (10) 1.4 (28) -1.1 (27) .7 (15) -1.2 (8) -.1 (13) .7 (14) -.3 (20) .0 (14) -.1 (13) .2 (7) .5 (18) .8 (33) -.5 (24) -1.1 (12) 

Single Parent 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Not Single Parent -1.1 (45) -1.0 (100) .4 (152) .8 (62) .9 (59) -.9 (52) -.9 (41) .2 (78) .7 (60) 1.0 (56) -1.3 (18) -.8 (52) -.6 (108) 1.2 (111) .9 (66) 

Single Parent 1.8 (28) 1.6 (52) -.7 (50) -1.3 (15) -1.5 (13) 1.5 (30) 1.4 (24) -.3 (28) -1.1 (16) -1.6 (12) 2.3 (14) 1.4 (24) 1.1 (43) -2.2 (19) -1.6 (12) 

 
-1.4 (39) -.7 (84) .3 (130) 1.2 (55) .8 (50) -.7 (58) -1.2 (42) .5 (87) .5 (62) .8 (55) -1.6 (17) -1.0 (51) -.4 (103) 1.5 (106) .7 (62) 

 2.2 (31) 1.0 (45) -.4 (51) -1.8 (12) -1.2 (14) 1.1 (32) 1.8 (29) -.8 (29) -.8 (20) -1.2 (15) 2.6 (17) 1.7 (29) .7 (43) -2.5 (19) -1.2 (15) 

 
.3 (37) -.4 (76) -.4 (116) .1 (46) .8 (51) -.9 (44) -.1 (39) -.1 (73) .7 (56) .5 (49) -1.2 (18) -.5 (54) -.7 (98) .9 (107) 1.0 (67) 

 -.4 (12) .6 (34) .7 (51) -.1 (17) -1.3 (12) 1.5 (25) .2 (15) .2 (28) -1.1 (14) -.9 (13) 2.0 (14) .9 (24) 1.2 (44) -1.6 (25) -1.7 (13) 

Tired 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Not Tired -2.2 (38) -1.5 (101) .4 (160) 1.4 (67) 2.3 (72) -1.5 (44) -1.1 (36) .0 (72) 1.3 (59) 1.4 (51) -1.5 (14) -1.7 (36) -.4 (95) 1.1 (95) 1.6 (65) 

Tired 3.6 (36) 2.5 (60) -.7 (52) -2.4 (10) -3.8 (3) 2.6 (31) 1.8 (22) .0 (25) -2.3 (8) -2.3 (6) 2.7 (13) 3.1 (26) .7 (33) -2.0 (15) -3.0 (4) 

 
-2.0 (18) -1.8 (42) 1.3 (91) .2 (32) 2.3 (39) -4.8 (20) -1.9 (33) .7 (79) 3.0 (73) 3.1 (65) -2.6 (6) -2.7 (21) -.3 (63) 1.5 (76) 3.1 (52) 

 2.6 (27) 2.4 (46) -1.7 (35) -.2 (17) -3.0 (4) 6.2 (69) 2.4 (40) -1.0 (37) -3.9 (9) -4.0 (6) 3.6 (20) 3.7 (37) .4 (38) -2.0 (23) -4.3 (0) 

Physical Activity 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Not Physically Active 2.0 (32) .8 (53) -.9 (56) -.7 (20) -.9 (19) .2 (23) -.2 (17) .2 (30) -1.2 (16) 1.0 (23) 1.1 (12) -.6 (19) .9 (50) -1.2 (30) .3 (24) 

Physically Active -1.4 (40) -.5 (100) .6 (148) .5 (56) .6 (56) -.1 (55) .2 (47) -.1 (73) .7 (60) -.6 (43) -.7 (17) .4 (54) -.6 (96) .8 (95) -.2 (51) 

 
.9 (33) .7 (63) -.6 (68) -.7 (25) -.2 (26) .2 (39) 1.1 (38) -.2 (49) -.3 (35) -.7 (28) 1.5 (19) 1.1 (41) .2 (64) -1.6 (41) -.3 (32) 

 -1.0 (20) -.7 (46) .7 (70) .7 (29) .2 (25) -.2 (35) -1.1 (24) .2 (50) .3 (37) .7 (34) -1.5 (7) -1.2 (25) -.2 (55) 1.7 (60) .4 (33) 

Dietary Intake 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Poor Intake -.8 (25) .6 (73) -.2 (87) .0 (33) .4 (35) -.6 (32) .2 (32) .9 (57) .3 (38) -1.1 (24) .3 (15) -.6 (28) 1.0 (75) -1.1 (50) .5 (37) 

Good Intake .8 (37) -.5 (70) .2 (100) .0 (36) -.3 (34) .6 (38) -.2 (29) -1.0 (42) -.3 (33) 1.1 (35) -.3 (13) .6 (35) -1.0 (59) 1.1 (66) -.5 (31) 

 
-.9 (36) -.2 (84) .4 (116) .6 (49) .1 (44) -.2 (58) -.1 (50) -.4 (77) .5 (64) .4 (55) -.1 (20) -.6 (51) -.3 (93) .5 (89) .4 (57) 

 1.9 (16) .5 (23) -.8 (23) -1.2 (7) -.1 (10) .5 (15) .2 (12) .9 (22) -1.0 (10) -.8 (9) .2 (5) 1.3 (17) .5 (24) -.9 (15) -.9 (9) 

Breakfast 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

No Breakfast 1.1 (29) .8 (56) -.7 (61) 1.2 (31) -2.3 (14) 1.6 (35) .9 (26) -1.0 (29) -.5 (24) -.9 (18) 1.1 (12) 1.1 (28) .3 (48) -.7 (36) -1.2 (18) 

Breakfast -.8 (41) -.6 (92) .5 (137) -.9 (43) 1.6 (61) -1.2 (41) -.7 (36) .7 (70) .3 (51) .7 (45) -.8 (15) -.8 (42) -.2 (94) .5 (88) .9 (56) 

 
.2 (30) .2 (61) .1 (79) .4 (33) -1.0 (24) .9 (46) .6 (39) -.2 (53) -.1 (39) -1.2 (28) 1.1 (18) .9 (42) .9 (71) -1.2 (48) -1.3 (28) 

 -.2 (23) -.2 (48) -.1 (63) -.5 (23) 1.1 (30) -1.0 (28) -.7 (26) .3 (48) .1 (34) 1.3 (37) -1.2 (8) -1.0 (26) -.9 (48) 1.3 (58) 1.4 (38) 
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Table 62: Standardized Residuals from Chi-square analyses with Weight Status and Environmental Factors 

(Grade 6) 
(Grade 9) 

(Grade 12) 

Gr 6 Weight Status Gr 9 Weight Status Gr 12 Weight Status 

Under Normal Over Obese Under Normal Over Obese Under Normal Over Obese 
res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) res (n) 

BBBF Community 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Not BBBF -1.3 (7) 0.3 (122) -0.5 (34) 0.7 (38) -0.8 (1) 0.0 (58) 0.3 (18) -0.1 (10) 0.3 (13) 0.1 (172) -0.5 (25) 0.2 (17) 

BBBF 1.0 (26) -0.2 (219) 0.4 (73) -0.5 (59) 0.6 (6) 0.0 (119) -0.2 (33) 0.1 (22) -0.3 (15) 0.0 (228) 0.4 (39) -0.2 (21) 

 
0.3 (17) -1.1 (157) 1.2 (68) 0.5 (48) 0.0 (3) -0.2 (77) 0.2 (24) 0.2 (15) 1.6 (23) -0.7 (229) 0.4 (40) 0.2 (26) 

 -0.4 (11) 1.2 (148) -1.4 (36) -0.6 (31) 0.0 (4) 0.2 (106) -0.2 (29) -0.2 (18) -2.0 (4) 0.8 (165) -0.5 (22) -0.3 (15) 

 
0.3 (14) -0.5 (125) 0.9 (51) -0.2 (37) -0.2 (2) -0.6 (63) 0.7 (25) 0.4 (13) 1.6 (18) -0.3 (205) -0.3 (31) 0.0 (20) 

 -0.4 (10) 0.5 (121) -0.9 (34) 0.2 (35) 0.2 (3) 0.5 (84) -0.7 (22) -0.4 (12) -1.8 (4) 0.3 (169) 0.3 (27) 0.0 (16) 

Immigration Status 
                        

Born in Canada -0.2 (18) 0.2 (196) 0.0 (62) -0.4 (52) 0.9 (6) -0.5 (100) -0.1 (30) 0.9 (23) -2.0 (8) 0.3 (234) 0.1 (37) 0.5 (24) 

Not Born in Canada 0.2 (15) -0.3 (144) 0.0 (47) 0.5 (45) -1.1 (1) 0.6 (76) 0.1 (21) -1.1 (9) 2.3 (20) -0.4 (167) -0.1 (27) -0.6 (14) 

 
0.3 (17) 0.2 (177) -0.6 (55) 0.0 (45) 0.9 (6) -0.4 (105) -0.5 (29) 1.2 (25) -1.8 (8) 0.0 (220) 0.6 (38) 0.9 (27) 

 -0.3 (11) -0.3 (128) 0.6 (49) 0.0 (34) -1.1 (1) 0.5 (78) 0.6 (24) -1.4 (8) 2.0 (19) 0.0 (175) -0.6 (24) -1.0 (14) 

 
-0.2 (16) 0.6 (171) -0.8 (50) -0.3 (44) 0.9 (6) -0.5 (92) -0.4 (28) 1.2 (24) -1.7 (10) 0.1 (249) 0.2 (38) 0.7 (28) 

 0.2 (13) -0.7 (113) 0.9 (47) 0.3 (36) -1.1 (1) 0.6 (71) 0.5 (23) -1.4 (8) 1.9 (20) -0.2 (186) -0.2 (27) -0.8 (15) 

Self Esteem 
                        

Low -0.2 (3) -0.8 (31) 0.9 (14) 0.6 (12) -0.7 (0) -0.6 (12) 0.8 (6) 0.9 (4) 0.2 (3) -0.7 (31) 1.0 (8) 0.9 (5) 

Moderate 0.5 (20) -0.1 (192) -0.5 (57) 0.4 (58) 0.4 (4) 0.4 (96) -0.8 (24) -0.1 (16) -0.8 (12) 0.1 (203) 0.1 (33) 0.1 (19) 

High -0.5 (10) 0.5 (130) 0.2 (40) -0.9 (30) -0.1 (2) -0.2 (59) 0.6 (21) -0.3 (10) 0.8 (13) 0.2 (143) -0.6 (20) -0.6 (11) 

 
0.5 (4) -1.6 (29) 1.6 (17) 1.2 (14) -0.3 (1) -0.6 (29) -0.3 (9) 1.9 (11) -1.3 (1) -0.2 (50) 0.7 (9) 0.9 (8) 

 
-0.6 (9) 0.1 (137) -0.4 (38) 0.5 (39) 0.2 (4) 0.0 (93) 0.7 (32) -0.9 (14) 0.4 (13) -0.2 (174) 0.1 (25) 0.0 (20) 

 0.4 (7) 1.0 (84) -0.6 (20) -1.5 (13) 0.0 (2) 0.5 (55) -0.7 (13) -0.3 (9) 0.4 (7) 0.4 (95) -0.7 (10) -0.7 (8) 

 
-1.0 (0) 0.0 (10) -1.3 (1) 1.9 (6) -0.5 (0) 0.6 (8) -1.4 (0) 0.7 (2) -0.1 (1) -0.8 (12) 1.8 (5) 0.4 (2) 

 
2.3 (22) -0.3 (132) -0.2 (44) -0.6 (35) 1.0 (5) -0.5 (69) 0.4 (26) 0.1 (14) -0.1 (15) 0.3 (225) -1.4 (25) 0.9 (26) 

 -2.1 (5) 0.3 (130) 0.6 (46) 0.0 (36) -0.8 (2) 0.3 (80) 0.0 (25) -0.3 (13) 0.1 (14) -0.1 (194) 1.0 (35) -1.0 (15) 

Popularity 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Low -0.2 (2) -0.6 (22) -0.6 (6) 1.9 (12) 1.0 (1) -0.2 (10) -0.1 (3) 0.1 (2) 0.0 (2) -0.7 (22) -0.5 (3) 2.9 (7) 

Moderate -0.9 (4) -0.1 (65) 0.1 (21) 0.5 (21) -1.1 (0) -0.1 (33) 0.9 (13) -0.5 (5) -1.0 (3) -0.2 (68) 1.1 (15) 0.1 (7) 

High 1.3 (20) 0.3 (160) -0.7 (44) -0.7 (40) 0.2 (3) 0.3 (78) -1.0 (18) 0.4 (15) 1.0 (16) 0.4 (167) -1.4 (19) -0.3 (14) 

Very High -0.7 (8) -0.1 (108) 1.0 (40) -0.5 (28) 0.2 (2) -0.2 (49) 0.5 (17) -0.1 (9) -0.4 (8) 0.1 (123) 1.0 (24) -1.1 (8) 

 
0.1 (1) -0.6 (10) -0.9 (2) 2.1 (7) -0.4 (0) -0.8 (4) 0.9 (3) 0.9 (2) -1.0 (0) -0.5 (14) -0.8 (1) 3.2 (6) 

 

-0.6 (2) -0.4 (37) 1.1 (16) -0.1 (10) 2.1 (3) -0.3 (26) 0.6 (10) -0.9 (3) -0.2 (3) 0.2 (54) -0.9 (5) 0.5 (7) 

 

0.2 (8) -0.2 (96) -0.3 (28) 0.6 (29) -0.3 (2) -0.1 (73) -0.4 (20) 0.9 (17) 0.0 (8) 0.0 (128) 0.5 (20) -0.6 (12) 

 0.2 (8) 0.6 (102) -0.1 (29) -1.3 (19) -0.9 (1) 0.5 (74) -0.2 (20) -0.6 (11) 0.5 (9) 0.0 (118) 0.4 (18) -0.9 (10) 

 
0.2 (2) -0.1 (17) -0.8 (4) 1.0 (7) -0.7 (0) 0.5 (12) -0.7 (2) 0.1 (2) 0.8 (3) -0.6 (24) 0.0 (4) 1.4 (5) 

 

1.6 (8) -0.2 (44) 0.4 (17) -1.0 (9) 0.8 (2) -0.6 (23) 0.6 (10) 0.1 (5) 0.0 (5) 0.4 (75) -0.8 (8) -0.4 (6) 

 

0.7 (11) 0.1 (90) -0.2 (29) -0.5 (22) 0.5 (3) 0.1 (53) 0.0 (17) -0.5 (8) 0.1 (11) 0.2 (153) -1.2 (17) 0.7 (18) 

 -1.7 (6) 0.1 (120) 0.2 (41) 0.6 (36) -0.6 (2) 0.0 (70) -0.1 (22) 0.3 (14) -0.4 (11) -0.2 (177) 1.6 (35) -0.9 (14) 

Emotional Disorder 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

No Disorder 0.3 (26) 0.1 (261) 0.1 (84) -0.4 (71) -0.2 (4) 0.6 (130) -0.3 (36) -1.1 (17) -0.6 (18) 0.6 (291) -0.2 (44) -1.1 (19) 

Disordered -0.5 (7) -0.1 (88) -0.2 (27) 0.7 (29) 0.3 (2) -1.1 (37) 0.4 (15) 1.8 (13) 1.1 (10) -1.0 (86) 0.4 (17) 1.9 (14) 

 
-0.2 (14) 0.2 (190) -0.3 (54) 0.0 (49) 0.8 (7) 0.0 (132) 0.4 (42) -0.8 (21) 0.1 (16) -0.2 (237) 0.2 (35) 0.2 (28) 

 0.4 (6) -0.4 (61) 0.4 (21) 0.0 (17) -1.3 (0) 0.1 (47) -0.7 (11) 1.4 (13) -0.1 (5) 0.3 (82) -0.4 (10) -0.3 (8) 

 
-0.3 (24) -0.1 (258) 0.2 (89) 0.0 (73) 0.1 (7) 0.0 (150) -0.2 (47) 0.3 (29) 0.0 (28) 0.1 (408) -0.2 (59) -0.2 (39) 

 1.2 (3) 0.2 (16) -0.9 (3) -0.1 (4) -0.6 (0) 0.2 (9) 0.8 (4) -1.2 (0) 0.0 (2) -0.5 (27) 0.7 (6) 0.6 (4) 

Parent Education 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

0 > HS -0.4 (8) 0.1 (95) -1.1 (24) 1.2 (33) 0.0 (2) -0.9 (43) 0.2 (15) 1.7 (14) -0.2 (7) -0.2 (104) -1.2 (12) 2.5 (18) 

1 > HS -2.0 (5) 0.2 (123) 1.0 (45) -0.4 (32) -1.0 (1) 0.3 (68) -0.2 (18) 0.0 (12) -1.5 (5) 0.5 (144) 0.2 (23) -0.6 (11) 

2 > HS 2.2 (20) -0.3 (123) -0.1 (40) -0.7 (32) 1.0 (4) 0.5 (66) 0.0 (18) -1.6 (6) 1.5 (16) -0.3 (153) 0.8 (29) -1.5 (9) 

 
0.3 (8) -0.2 (77) 0.2 (28) 0.1 (21) -0.7 (1) -0.3 (48) -0.4 (13) 1.6 (14) -0.8 (5) 0.3 (108) -1.6 (10) 1.6 (16) 

 

0.0 (10) 0.3 (113) 0.1 (38) -0.7 (25) 1.2 (4) 0.2 (60) -0.7 (14) -0.2 (10) 0.0 (9) -0.3 (127) 0.5 (23) 0.4 (15) 

 -0.2 (10) -0.1 (115) -0.2 (38) 0.5 (33) -0.5 (2) 0.1 (75) 1.0 (26) -1.2 (9) 0.6 (13) 0.0 (160) 0.8 (29) -1.6 (10) 
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-0.1 (9) -0.2 (96) 0.2 (32) 0.2 (29) -0.1 (2) -0.4 (54) -0.7 (14) 1.9 (17) -0.5 (7) 0.1 (123) -0.8 (15) 1.3 (17) 

 

-0.2 (12) -0.4 (127) 0.3 (44) 0.6 (41) 1.0 (4) 0.2 (67) 0.0 (19) -0.9 (9) 0.4 (12) -0.4 (149) 0.8 (27) -0.1 (15) 

 0.3 (13) 0.6 (129) -0.5 (36) -0.8 (30) -0.9 (1) 0.2 (64) 0.6 (21) -0.8 (9) 0.1 (11) 0.3 (155) 0.0 (23) -1.1 (11) 

Financial Status 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

< LICO -2.0 (8) -0.1 (166) 0.9 (59) 0.5 (51) -1.8 (0) 0.4 (86) -0.8 (20) 0.8 (18) -0.4 (11) 0.0 (180) -0.7 (25) 1.2 (22) 

≥ LICO 
2.0 (25) 0.1 (175) -0.9 (48) -0.5 (45) 1.7 (7) -0.4 (91) 0.7 (31) -0.8 (14) 0.4 (17) 0.0 (220) 0.6 (39) -1.1 (16) 

 
-1.4 (9) 0.3 (152) 0.9 (53) -0.6 (38) -1.3 (1) 0.6 (92) -1.0 (20) 0.6 (18) 0.6 (15) -0.3 (178) -0.4 (27) 0.9 (21) 

 1.3 (24) -0.2 (189) -0.8 (54) 0.5 (58) 1.3 (6) -0.5 (85) 1.0 (31) -0.6 (14) -0.6 (13) 0.3 (222) 0.4 (37) -0.8 (17) 

 
-1.1 (9) -0.4 (130) 0.9 (48) 0.5 (41) 0.0 (3) -0.1 (73) -0.1 (21) 0.4 (15) -0.5 (11) -0.2 (181) 0.5 (32) 0.6 (20) 

 0.9 (24) 0.3 (211) -0.7 (59) -0.4 (55) 0.0 (4) 0.1 (104) 0.1 (30) -0.4 (17) 0.5 (17) 0.2 (219) -0.4 (32) -0.6 (18) 

Parent Weight Status 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Underweight 3.8 (3) 0.1 (5) -1.2 (0) -1.1 (0) -0.3 (0) 0.1 (3) 0.3 (1) -0.6 (0) 0.7 (1) 0.1 (8) -0.1 (1) -0.8 (0) 

Normal Weight 1.2 (19) 1.0 (165) -1.7 (35) -0.8 (34) 0.1 (4) 0.9 (97) -1.4 (17) -0.5 (11) 0.4 (14) 0.7 (194) -0.6 (24) -1.9 (9) 

Overweight -1.9 (3) 0.2 (93) 1.4 (35) -0.7 (20) -0.7 (1) -0.1 (47) 0.1 (13) 0.5 (8) -0.9 (5) 0.5 (112) -0.5 (14) -0.2 (9) 

Obese -0.7 (4) -1.8 (45) 1.4 (24) 2.5 (25) 1.1 (2) -1.7 (14) 2.5 (12) 0.5 (4) 0.3 (5) -1.9 (50) 1.7 (15) 3.8 (15) 

 
0.9 (1) 0.4 (5) -0.3 (1) -1.0 (0) -0.3 (0) 0.0 (2) 0.6 (1) -0.5 (0) 1.0 (1) -0.6 (4) 1.4 (2) -0.7 (0) 

 

1.2 (17) 1.2 (148) -1.8 (30) -1.2 (25) 0.3 (4) 1.3 (93) -1.9 (14) -0.9 (9) 1.0 (16) 1.0 (187) -1.6 (17) -2.2 (8) 

 

-0.3 (8) -0.4 (90) 1.0 (35) -0.1 (22) -0.9 (1) -0.2 (58) 0.8 (20) -0.2 (8) -0.9 (6) -0.3 (119) 1.3 (23) 0.2 (13) 

 -1.7 (1) -1.5 (40) 1.6 (22) 2.3 (20) 0.8 (2) -2.0 (17) 1.9 (13) 2.0 (8) -0.7 (3) -1.1 (53) 0.4 (10) 3.6 (15) 

 
1.7 (2) 0.5 (7) -1.4 (0) -0.5 (1) -0.4 (0) -0.2 (3) 0.0 (1) 0.6 (1) 1.5 (2) -0.3 (9) 0.5 (2) -0.9 (0) 

 

0.3 (12) 2.0 (118) -2.2 (20) -1.5 (19) 1.1 (4) 0.7 (63) -0.2 (17) -1.9 (4) 0.2 (12) 1.3 (166) -1.7 (14) -2.3 (5) 

 

0.1 (10) -0.3 (84) 0.8 (33) -0.3 (22) -1.5 (0) 0.8 (59) -0.6 (14) -0.4 (8) -0.3 (9) -0.6 (128) 1.0 (24) 1.1 (16) 

 -1.0 (4) -2.3 (40) 2.5 (30) 2.4 (25) 0.5 (2) -1.7 (26) 0.9 (14) 2.7 (13) -0.4 (5) -0.8 (74) 0.9 (15) 2.1 (13) 

Single Parent 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Not Single Parent 0.9 (28) -0.4 (240) 0.1 (80) 0.1 (71) 0.8 (7) -0.5 (126) 0.3 (40) 0.4 (26) 0.4 (23) -0.4 (295) 1.3 (57) -0.7 (25) 

Single Parent -1.4 (5) 0.7 (101) -0.2 (29) -0.2 (26) -1.3 (0) 0.9 (51) -0.6 (11) -0.8 (6) -0.7 (5) 0.7 (106) -2.2 (7) 1.2 (13) 

 
0.8 (23) -0.2 (211) -0.5 (69) 0.5 (59) 0.4 (6) -0.4 (127) 0.2 (39) 0.5 (26) 0.2 (20) -0.2 (278) 1.3 (53) -1.0 (24) 

 -1.2 (5) 0.3 (94) 0.7 (35) -0.7 (20) -0.7 (1) 0.6 (56) -0.3 (14) -0.8 (7) -0.3 (7) 0.4 (117) -2.1 (9) 1.5 (17) 

 
0.1 (21) -0.2 (186) 0.5 (70) -0.3 (53) 0.4 (6) -0.4 (111) 0.1 (36) 0.5 (23) 0.4 (23) -0.3 (287) 0.6 (49) -0.2 (27) 

 -0.1 (8) 0.2 (78) -0.9 (22) 0.5 (25) -0.6 (1) 0.6 (45) -0.2 (12) -0.9 (5) -0.7 (6) 0.4 (115) -1.0 (13) 0.4 (12) 

Tired 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Not Tired 0.5 (24) 0.6 (251) 0.0 (67) -1.5 (58) -0.6 (2) 0.5 (124) 0.1 (36) -0.9 (20) 0.2 (18) 0.2 (257) 0.1 (45) -0.8 (21) 

Tired -0.9 (5) -1.1 (74) 0.0 (23) 2.5 (37) 1.1 (2) -0.9 (30) -0.2 (10) 1.7 (12) -0.3 (5) -0.3 (80) -0.1 (14) 1.4 (12) 

 
-0.2 (10) 0.4 (138) 0.3 (47) -1.1 (27) 0.2 (3) 0.1 (97) 0.3 (27) -0.6 (16) 0.3 (12) 0.2 (181) -0.1 (23) -0.8 (14) 

 0.3 (7) -0.6 (72) -0.4 (24) 1.5 (26) -0.3 (1) -0.1 (49) -0.4 (12) 0.8 (12) -0.4 (5) -0.3 (97) 0.2 (14) 1.1 (13) 

Physical Activity 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Not Physically 
Active 

0.0 (11) -0.6 (107) 0.6 (40) 0.4 (35) 0.9 (3) 0.1 (51) -0.3 (14) -0.1 (9) 0.4 (10) -0.5 (109) 0.7 (21) 0.3 (12) 

Physically Active 0.0 (23) 0.4 (244) -0.4 (72) -0.3 (66) -0.6 (3) 0.0 (116) 0.2 (36) 0.1 (22) -0.3 (19) 0.3 (269) -0.4 (39) -0.2 (24) 

 
1.1 (13) -0.7 (122) 0.9 (44) -0.2 (34) 1.2 (6) -0.6 (84) -0.3 (26) 1.0 (22) 0.7 (12) -0.2 (160) -0.3 (22) 0.3 (20) 

 -1.2 (5) 0.7 (123) -0.9 (29) 0.3 (33) -1.3 (1) 0.6 (88) 0.3 (27) -1.1 (12) -0.7 (7) 0.2 (152) 0.3 (23) -0.3 (16) 

Dietary Intake 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Poor Intake 0.7 (18) -0.6 (147) 0.7 (54) -0.1 (42) -0.3 (2) -0.1 (73) 0.4 (24) -0.2 (12) -0.7 (10) -0.1 (166) 0.1 (29) 0.9 (18) 

Good Intake -0.6 (14) 0.6 (173) -0.7 (48) 0.1 (46) 0.3 (3) 0.1 (80) -0.4 (22) 0.1 (14) 0.7 (16) 0.1 (181) -0.1 (30) -0.9 (12) 

 
-0.5 (14) 0.2 (198) -0.4 (56) 0.3 (55) -0.2 (5) -0.2 (137) 0.5 (45) -0.2 (25) 0.2 (17) 0.2 (259) -0.9 (30) 0.2 (30) 

 1.0 (6) -0.4 (47) 0.8 (18) -0.6 (11) 0.4 (2) 0.3 (40) -1.0 (8) 0.3 (8) -0.4 (3) -0.5 (57) 1.9 (14) -0.4 (6) 

Breakfast 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

No Breakfast -0.7 (9) -0.6 (106) 0.8 (40) 0.6 (36) 0.9 (3) -0.2 (47) -1.1 (11) 1.6 (13) -1.1 (6) -0.3 (116) 0.6 (22) 1.2 (15) 

Breakfast 0.5 (25) 0.4 (233) -0.5 (67) -0.4 (62) -0.6 (3) 0.1 (113) 0.7 (40) -1.0 (15) 0.8 (23) 0.2 (251) -0.4 (37) -0.8 (19) 

 
-1.4 (6) -0.2 (130) 0.4 (41) 0.7 (39) -1.4 (1) -0.2 (89) 0.5 (30) 0.4 (19) -1.2 (7) 0.2 (168) 0.3 (25) 0.1 (19) 

 1.5 (14) 0.2 (122) -0.5 (32) -0.7 (28) 1.4 (6) 0.2 (90) -0.5 (24) -0.4 (15) 1.2 (14) -0.2 (152) -0.4 (20) -0.1 (17) 
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