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Abstract 
 

How Childhood Obesity Predicts Academic Achievement: A Longitudinal Study 
 

by 
 

Rachel L. Manes 
 
 

Adviser: Tracey A. Revenson, Ph.D. 
 

Improvements in academic achievement have been linked to childhood obesity indices such as 

greater physical activity (PA) and lower Body Mass Index (BMI).  Yet, little is known about the 

mechanisms through which childhood obesity indices predict academic achievement.  The 

present study tested whether the influence of PA and BMI on academic achievement is mediated 

by several cognitive and emotional processes that have been shown in past studies to have 

independent effects: executive functioning, concentration, and internalizing symptoms.  This 

study also tested the antecedent role of SES on indices of childhood obesity and academic 

achievement.  Data from the 1991-2007 National Institute of Child Health and Human 

Development Study of Early Child Care and Youth Development were used to analyze a sample 

of over 1000 U.S. children from ages 9 to 15. Path model parameters were estimated using 

Linear Mixed Models.  The hypothesized meditational model was supported by childhood 

obesity indices predicting both reading and math achievement through cognitive processes 

(executive functioning and concentration) but not emotional processes (internalizing symptoms).  

Specifically, greater PA led to lower BMI which, in turn, predicted higher executive functioning 

performance, higher concentration levels, and then improved academic achievement in reading 

and math from ages 9 to 15.  The results of this study may inform the development of school-

based interventions and policy approaches to prevent childhood obesity.   
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Introduction 

 During the last 12 months, childhood obesity has been the focus of more than 300 New 

York Times articles alone which both underlines the importance of this health problem and 

makes it easy to become desensitized to the statistics.  However, the shocking figures cannot be 

ignored: The Centers for Disease Control (CDC) concludes that the prevalence of obesity among 

children and adolescents in the United States has tripled since 1980 (Ogden, Carroll, Curtin, 

Lamb, & Flegal, 2010).  Despite a recent stabilization in the upward trend for U.S. youth (CDC, 

2013; Ogden, Carroll, Kit, & Flegal, 2014; Robert Wood Johnson Foundation, 2012), childhood 

obesity remains a significant public health issue.  Seventeen percent of children ages 2 to 19 are 

overweight or obese (Ogden et al., 2014).  The rates are even higher among low-income families 

and certain ethnic groups such as Hispanic males and Black females indicating that significant 

and increasing disparities exist by socio-economic indicators (Singh, Siahpush, & Kogan, 

2010b).     

 Thanks to a push by First Lady Michelle Obama, these childhood obesity statistics are 

now part of the national conversation.  On February 9, 2010, Michelle Obama announced an 

ambitious national goal of solving the challenge of childhood obesity within a generation so that 

today’s youth will reach adulthood at a healthy weight.  With Cabinet members, athletes, 

educators, and students standing behind her, she unveiled a nationwide campaign – Let’s Move – 

to help achieve this goal.  “Let’s Move,” she announced, “is comprehensive, collaborative, and 

community-oriented and will include strategies to address the various factors that lead to 

childhood obesity (February 9, 2010).”  More recently, Michelle Obama introduced a new facet 

of the campaign called Let’s Move! Active Schools.  This initiative is designed to put physical 

activity back into the school day during a time when physical education and recess periods are 
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being eliminated in order to make more time for academic instruction.  

 The rise in obesity among U.S. youth (defined as children aged 5-18) has also received 

considerable scholarly attention over the past decade.  Research has identified a number of 

factors that predict childhood obesity including diet, physical activity, and sedentary behavior.  

In order to address the factors in a systematic way that will guide the design of intervention 

programs aimed at child weight loss or prevention of child weight gain, the Let’s Move 

campaign, and efforts like it, will need to move beyond description toward explanation.  That is, 

we need to conduct research that will identify how childhood obesity leads to numerous health 

(e.g., asthma, diabetes, Must & Strauss, 1999), sleep (Snell, Adam, & Duncan, 2007), social-

emotional (Puhl & Latner, 2007; Sgrenci & Faith, 2011), and academic problems (Falkner et al., 

2001). 

 Although much of the medical and behavioral medicine research examines how 

childhood obesity affects physical health and medical outcomes, childhood obesity and its 

correlates also have been associated with other outcomes including emotional well-being and 

academic achievement.  This dissertation focuses on academic achievement.  Improvements in 

academic achievement have been linked to two indices of childhood obesity: greater physical 

activity (PA; CDC, 2010a) and lower body mass index (BMI; Datar & Sturm, 2004; 2006; Datar, 

Sturm, & Magnabosco, 2004).  Yet, little is known about the mechanisms through which 

childhood obesity indices predict academic achievement.  These mechanisms include executive 

functioning (higher order cognitive functions), concentration (an aspect of executive 

functioning), and internalizing symptoms (low self-esteem, depressed mood, loneliness, anxiety, 

and social withdrawal).  For example, greater engagement in PA has been associated with higher 

executive functioning (Riggs, Huh, Chou, Spruijt-Metz, & Pentz, 2012) and math achievement 
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(Davis & Cooper, 2011) in separate studies.  Daily PA engagement is associated with student 

concentration (Mahar et al., 2006; Taras, 2005), an aspect of executive functioning (Best, 2010), 

across all grades (Trost, 2009).  As another example, internalizing behaviors have been shown to 

mediate the relationship between BMI and math achievement (Gable, Krull, & Chang, 2012).  

Based on a review of randomized control trials, aerobic physical activity is positively associated 

with cognition, psychosocial outcomes, and academic achievement (Lees & Hopkins, 2013). 

The present study will test whether the influence of PA and BMI on academic 

achievement is mediated by several cognitive and emotional processes that have been shown in 

past studies to have independent effects: executive functioning, concentration, and internalizing 

symptoms.  Moreover, this study will test the antecedent role of SES on indices of childhood 

obesity and academic achievement.  Socioeconomic status has been associated with a wide array 

of health and cognitive outcomes with effects beginning prior to birth and continuing into 

adulthood (Chen, Martin, & Matthews, 2006b; Chen & Miller, 2013; Miller, Chen, & Cole, 

2009).  Children from low SES backgrounds are not only more likely to be overweight or obese 

and less physically active (Kimbro & Denney, 2012; Ogden et al., 2010) but also to 

underperform academically in comparison to their higher SES counterparts (Bradley & Corwyn, 

2002).  Reading and math achievement during childhood (Ritchie & Bates, 2013) and overall 

educational attainment (Braveman, Egerter, & Williams, 2011) have also been shown to predict 

SES in adulthood.  Therefore, the relationship between childhood obesity and academic 

achievement may have implications for later SES and diminished opportunities for advancement. 

This study is innovative in several ways.  First, longitudinal data will be employed.  

Second, multiple mediators will be examined together.  The longitudinal analysis of multiple 

mediators will provide data on how indices of childhood obesity predict levels of academic 
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achievement from middle childhood to early adolescence.   

Third, engagement in physical activity will be measured both inside and outside the 

school setting.  A limitation of most studies examining the relationship between PA engagement 

and academic achievement is that they have employed measures of school-based PA engagement 

only (CDC, 2010a).  Regular opportunities for PA engagement across many different settings 

have the potential to provide health and academic benefits.  The present study accounts for the 

full range of physical activities inside and outside of school that might predict academic 

achievement.   

Fourth, the degree to which negative emotions associated with childhood overweight 

status impact achievement will be examined.  Overweight children self-report lower self-esteem 

than non-overweight children (e.g., Pierce & Wardle, 1997) but evidence regarding the role of 

internalizing symptoms as a mediator between BMI and achievement is minimal.   

Fifth, this study extends work on obesity and achievement beyond middle childhood to 

adolescence.  Researchers have suggested that efforts designed to promote academic success 

among adolescents may also reduce health-risk behaviors, such as physical inactivity (Hawkins, 

1997), that contribute to the leading causes of death, disability, and social problems (CDC, 

2010b).  However, the directionality of the relationship between adolescent obesity and 

achievement is not well understood.  

Finally, previous research has not elucidated how SES might act as an antecedent that 

predicts academic achievement through multiple mediators.  Research to date has been limited to 

demonstrating that the relationship between greater youth fitness and better academic 

achievement exists after controlling for SES (Basch, 2011; Cottrell, Northrup, & Wittberg, 2007; 

Roberts, Freed, & McCarthy, 2010).  
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Thus, the present study will test a complex mediational model (Figure 1) to determine 

whether higher SES predicts better academic achievement through greater PA engagement and 

lower BMI, which subsequently increase executive functioning and concentration as well as 

reduce internalizing symptoms.  The specific aims of this dissertation that link explicitly to 

Figure 1 are:  

1.  To determine the relationship between childhood obesity (PA and BMI) on academic 

achievement from middle childhood through early adolescence;  

2.  To examine the degree to which cognitive and emotional processes (i.e., executive 

functioning, concentration, internalizing symptoms) uniquely and jointly mediate the relationship 

between childhood obesity indices and academic achievement; 

3.  To test the antecedent role of SES in predicting childhood obesity and the mediating 

variables.    

 Figure 1 was used to guide the literature review.  The direct relationship between 

childhood obesity, indexed by physical activity (path f) and body mass index (path g), and 

academic achievement is assessed.  Then, the extent to which cognitive processes involving 

executive functioning (paths d1 and b1) and concentration (paths d2 and b2) plus emotional 

processes involving internalizing symptoms (paths e and c) mediate this relationship is 

examined.  Finally, the influence of socioeconomic status on childhood obesity indices, physical 

activity (path a1) and body mass index (path a2), is addressed.  

Significance and Impact 
 
  Obesity has reached epidemic proportions in the United States.  Two-thirds of U.S. adults 

are overweight and one-third are obese (Flegal, Carroll, Ogden, & Curtin, 2010) and U.S. obesity 

rates have escalated rapidly in the last 20 years (Ogden, Carroll, Kit, & Flegal, 2012).  Obesity is 
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now the second leading cause of the death in the United States—just behind smoking—and is 

expected to become the leading cause within the next decade (Mokdad, Marks, Stroup, & 

Gerberding, 2004). 

 Unless the obesity epidemic is successfully addressed, life expectancy will decline in the 

United States with children having shorter life expectancies than their parents (Peeters et al., 

2003).  Childhood obesity rates in the U.S. are highest for African-American adolescent females 

(29%) and Hispanic adolescent males (27%) who come from low SES backgrounds (Ogden et 

al., 2010).  Obese children often grow up to become obese adults (Magarey, Daniels, Boulton, & 

Cockington, 2003), thus connecting childhood obesity to mortality and morbidity in adulthood 

(Reilly et al., 2003). 

 This study could inform the design of interventions to prevent childhood obesity at 

several levels of analysis: the developing child, the school environment, and public policy 

(Davison & Birch, 2001).  Obese children as young as 5 through 9 years old increasingly express 

internalizing symptoms (Gable, Krull, & Chang, 2009).  Since emotionally distressed children 

are likely to score lower on measures of academic achievement (Schwartz, Gorman, Nakamoto, 

& Toblin, 2005), this study could provide evidence indicating that interventions designed to 

prevent childhood obesity while reducing internalizing symptoms may improve academic 

achievement.  Because children spend more time at school than anywhere else except home 

(Hofferth, 1996), the school is an important setting for the implementation of intervention 

programs designed to prevent childhood obesity (Institute of Medicine, 2012a).  According to the 

authors of an American Academy of Pediatrics policy statement (American Academy of 

Pediatrics, 2013), minimizing or eliminating recess can negatively affect academic achievement, 

as growing evidence links recess to improved physical health, social skills, and cognitive 
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development.  The implication presented here is that PA may promote not only quality of life in 

children (Shoup, Gattshall, Dandamudi, & Estabrooks, 2008) in addition to longevity of life 

(Moore et al., 2012) but also strengthen children’s academic resources.  Therefore, the public 

policy impact of this study is significant in that if schools continue to eliminate recess and other 

forms of PA because of budget cuts (Story, Kaphingst, & French, 2006), opportunities to 

improve children’s academic achievement and long-term health may be missed.   

 Using the best-evidence synthesis technique (Slavin, 1995), a systematic review of 10 

observational and 4 intervention studies revealed a significant positive longitudinal relationship 

between PA and academic achievement among 6-18 year olds (Singh, Uijtdewilligen, Twisk, 

Mechelen, & Chinapaw, 2012).  The present study may confirm these findings among 9-15 year 

olds and provide new knowledge regarding how PA and academic achievement are interrelated.  

Armed with that knowledge, schools could conceptualize their physical education, recess, and 

sports programs to be a form of preventive medicine, comparing these program costs to the cost 

of treating diabetes and obesity (CDC, 2005).  

Innovation  
 
 Childhood overweight (BMI) has been associated with poor academic achievement in a 

number of studies (Castelli, Hillman, Buck, & Erwin, 2007; Cottrell et al., 2007; Crosnoe & 

Muller, 2004; Falkner et al., 2001; Florin, Shults, & Stettler, 2011; Krukowski et al., 2009; 

Roberts et al., 2010; Shore et al., 2008; Taras & Potts-Datema, 2005).  Similarly, PA in school-

aged children has been associated with academic achievement (Bartholomew & Jowers, 2011; 

Carlson et al., 2008; Coe, Pivarnik, Womack, Reeves, & Malina, 2006; Donnelly et al., 2009; 

Edwards, Mauch, & Winkelman, 2011; Eitle, 2005; Eitle & Eitle, 2002; Field, Diego, & Sanders, 

2001; Fox, Barr-Anderson, Neumark-Sztainer, & Wall, 2010; Hillman et al., 2009; Miller, 
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Melnick, Barnes, Farrell, & Sabo, 2005; Nelson & Gordon-Larsen, 2006; Reed et al., 2010; 

Tremarche, Robinson, & Graham, 2007) and improvement in math achievement among 

overweight youth (Davis et al., 2011).  However, the main conclusion to be drawn from this 

literature is that PA engagement does not impair academic achievement even when it takes away 

classroom time (Dwyer, Coonan, Leitch, Hetzel, & Baghurst, 1983; Sallis et al., 1999; Shephard 

et al., 1984).   

 The present study involves a novel approach by examining whether one pathway through 

which childhood obesity affects academic achievement from middle childhood to early 

adolescence is through cognitive and emotional processes.  Although some of these processes 

have been examined individually, this study will examine their joint influence.  And, although 

some of these relations are assumed (e.g., improvements in concentration have been suggested to 

explain improvements in academic achievement, Chaddock, Pontifex, Hillman, & Kramer, 2011) 

or have been shown in bivariate analyses (e.g., PA engagement has been linked to executive 

functioning in a number of academic domains, Best, Miller, & Jones, 2009), this study will be 

the first to examine the degree to which increased executive functioning and increased 

concentration predict better reading and math achievement over time as a consequence of greater 

PA engagement (in-and-out-of school physical activities).  And although greater internalizing 

symptoms have been shown to mediate the relationship between childhood overweight status and 

poor math achievement among 5 through 11-year olds (Gable et al., 2012), this study will be the 

first to examine this relationship in early adolescents’ math and reading scores.   

Normal Patterns of Development in Youth 

 Across middle childhood and early adolescence there are expected patterns and trends in 

the variables under investigation that qualify as normal development.  Body weight increases 
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linearly during childhood but BMI declines from infancy to about 5-6 years of age and then 

increases linearly with age through childhood and adolescence.  Gender differences in BMI are 

small during early childhood and are established starting in adolescence with the onset of puberty 

(Malina, 1999).  As adolescence and puberty begin, growth rates increase first in height and then 

in weight, leading to increased BMI.  It is also important to note that there is considerable 

variation between when pubertal events occur and the rate at which children pass through them 

because height and weight growth spurts occur at different times (Malina, Bouchard, & Bar-Or, 

2004). 

 The trend of declining physical activity levels from childhood through adolescence has 

been well established (Kim & Lee, 2009; McMurray, Harrell, Bangdiwala, & Hu, 2003; Nader, 

Bradley, Houts, McRitchie, & O'Brien, 2008).  Although males are more active than females 

during childhood (Riddoch et al., 2004; Troiano et al., 2008; Trost et al., 2002), their rate of 

decrease in PA is the same (Nader et al., 2008).  The vast majority of adolescents do not achieve 

five or more bouts of moderate PA per week (Gordon-Larsen, Nelson, & Popkin, 2004) resulting 

in a marked reduction in activity over the adolescent years (Riddoch et al., 2004).  For example, 

42% of 6-11 year old children obtain the recommended 60 minutes of daily PA but only 8% of 

adolescents achieve this goal (Troiano et al., 2008).  Moreover, adolescents experience 

longitudinal decreases in moderate to vigorous PA coupled with increases in leisure-time 

computer use (Nelson, Neumark-Stzainer, Hannan, Sirard, & Story, 2006). 

  Rates of internalizing symptoms are relatively low in childhood but increase in 

adolescence, affecting between 2-8% of the adolescent population (Zahn–Waxler, Klimes–

Dougan, & Slattery, 2000).  The chance of children having a bout of depression prior to 

adolescence is less than 3% and becomes much more common in adolescence than in childhood 
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(Hammen & Rudolph, 2003).  Moreover, the rate of clinical depression is 15% or higher starting 

at age 15 (Hammen & Rudolph, 2003; Hankin et al., 1998; Kessler & Walters, 1998).   

 Despite these normative patterns of development, it is expected that variables such as 

SES, PA, and BMI, and changes in them, will affect academic achievement.  In addition, gender 

differences are apparent during normative patterns of development making it an important 

developmental construct that is evident in many childhood phenomena.  In particular, gender 

differences in trends in BMI and PA among US children and adolescents have been reported by 

others: male children and adolescents have significantly higher body mass index (Ogden et al., 

2012) and rates of physical activity (Nader et al., 2008; Trost et al., 2002) than female children 

and adolescents.  Therefore, gender is included in Figure 1 as a predictor. 

Review of Literature Relevant to the Conceptual Model 
 

 First, the evidence linking childhood obesity, indexed by physical activity and body mass 

index, to academic achievement will be reviewed.  The relationship between cognitive processes 

(i.e., executive functioning, concentration) and academic achievement will then be assessed as 

well as the extent to which they are associated with physical activity.  Next, the relationship 

between emotional processes involving internalizing symptoms and academic achievement will 

be reviewed.  The extent to which they are associated with body mass index will also be 

examined.  Finally, a review of the link between socioeconomic status and both childhood 

obesity indices will be conducted.  Gender differences will be reviewed in each section. 

Childhood Obesity Indices and Academic Achievement 

 Physical activity (PA) is any bodily movement produced by skeletal muscle contraction 

that requires energy, leading to energy expenditure (Caspersen, Powell, & Christenson, 1985).  

There is evidence to suggest that falling levels of PA contribute to the childhood obesity 
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epidemic (World Health Organization, 2003).  Although there is debate about the immediate 

health benefits of PA to children, data exist to support the hypothesis that reduced PA levels and 

sedentary behaviors are associated with a higher prevalence of obesity, for example, greater 

BMI, in children (Steinbeck, 2001).   

 The Institute of Medicine recommends that BMI (a simple calculation of height/weight3) 

be used in national surveys and for fitness testing in schools (Institute of Medicine, 2012b).  As 

discussed earlier, children change height, weight, and body composition as a result of 

development and the interpretation of BMI takes these changes into account as well as age, 

gender, and secular trends towards earlier maturation.  For this reason, BMI values are often 

quoted as a percentile score or standardized measure (e.g. standard deviation).  The International 

Obesity Taskforce (IOTF) has published a large international data set of BMI cut-off points for 

children and adolescents from 2 to 18 years of age: the most often used are 18.5 (healthy 

weight), 25 (overweight), and 30 (obesity).  

 Most of the literature linking childhood obesity to academic achievement has been 

published in this century.  The few notable studies before 2000 are congruent with the post-2000 

literature.  For example, taking time away from academic courses and replacing it with PA 

opportunities does not adversely affect academic achievement (Dwyer et al., 1983; Sallis et al., 

1999); PA opportunities may have a modestly favorable effect on academic achievement (Sallis 

et al., 1999; Shephard et al., 1984).   

The majority of the studies to be reviewed involve either observational or quasi-

experimental designs.  Because of the shortcomings of these types of designs (e.g., confounding 

variables), researchers controlled for factors that might influence PA engagement or BMI, for 

example, in order to establish comparability among outcomes of interest.          
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 Physical activity and academic achievement.  Since 2000, 17 U.S.-based studies have 

examined the association between PA and academic achievement in middle childhood and early 

adolescence (Table 1).  Greater PA was associated with higher levels of standardized test scores, 

academic letter grades, or both.  These 17 studies provide evidence that suggests there is a 

significant positive relationship between PA and academic achievement (path f in Figure 1).  

Nearly half of these studies (7) were longitudinal and more than two-thirds (12) used 

standardized test scores or recorded (vs. self-report) academic letter grades as a measure of 

academic achievement, lending strength to their conclusions.  However, only one study used an 

objective measure of PA; the others measured PA with self-report data or by assignment to an 

exercise group as part of an experimental design.  In addition, the measures of PA were solely 

school-based in nearly half of these studies (7) instead of accounting for a full range of in-and-

out-of school physical activities.   

 Four cross-sectional studies (Coe et al., 2006; Edwards et al., 2011; Fox et al., 2010; 

Nelson & Gordon-Larsen, 2006) examined the relationship between PA and academic 

achievement using a dose-response analysis of self-reported PA in-and-out-of school.  Edwards 

et al. (2011) reported an association between higher standardized test scores in math and reading 

and increased PA (up to a vigorous intensity level) as well as higher standardized test scores in 

math and sports team participation among 11-12 year olds.  Fox et al. (2010) reported that a 

higher grade point average was associated with 11-13 year olds’ PA (of a moderate-to-vigorous 

intensity level), 14-18 year old males’ and females’ sports team participation, and 14-18 year old 

females’ PA in-and-out-of school.  Those 11-12 year old children who met or exceeded the 

Healthy People 2010 guidelines (CDC, 1996) for vigorous PA (20 minutes for 3 days/week) 

earned higher grades than those who did not (Coe et al., 2006).  A dose-response analysis of 12-
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18 year olds’ self-reported participation in school-based physical education (P.E.), school-based 

sports, and use of recreation centers found that students with more than 5 periods a week of 

moderate-to-vigorous school-based PA were more likely to report higher grades in math and 

reading (Nelson & Gordon-Larsen, 2006).  However, this finding is jeopardized by the fact that 

only children with no missing data were included in the analyses instead of an intent-to-treat 

analysis.   

 Three cross-sectional studies (Carlson et al., 2008; Eitle, 2005; Eitle & Eitle, 2002) 

examined the relationship between PA and academic achievement using self-reported PA either 

in or out of school.  Teacher reports of 5-11 year olds’ participation in P.E. classes were 

associated with a small academic benefit for math and reading standardized test scores but only 

among females with the highest exposure to P.E. (70–300 minutes/week) versus the lowest 

exposure (0–35 minutes/week; Carlson et al., 2008).  Two studies that examined the relation 

between high school students’ self-reported sports participation and self-reported grades (Eitle & 

Eitle, 2002) or standardized test scores (Eitle, 2005) found that participation in sports during 

non-school hours was positively associated with academic achievement.  In the latter study, this 

relationship was stronger for females’ standardized reading test scores compared to males’ 

scores. 

 Two cross-sectional studies (Stephens & Schaben, 2002; Tremarche et al., 2007) 

examined the relationship between PA and academic achievement using group comparisons.  

Stephens and Schaben (2002) compared differences in academic achievement among 13-14 year 

old athletes (i.e., those students who participated in one or more interscholastic sports) with 

nonathletes (i.e., those students who did not participate in an interscholastic sport) and found that 

both male and female athletes had significantly higher grade point averages than nonathletes of 
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the same sex.  To determine if more hours of school-based P.E. per week were related to 

standardized test scores, Tremarche et al. (2007) compared math and reading test scores among 

9-11 year old children from two schools that differed in average time reportedly spent in P.E.  

Children from the school with twice as many hours of P.E. (56 hours) scored higher on the 

reading test (mean = 240.94) than children from the school with fewer hours (28) of P.E. per 

week (mean = 235.62).  An independent t-test of the math scores from the two schools revealed 

no significant differences.         

 The other two studies (Crosnoe, 2002; Miller et al., 2005) to examine the association 

between PA and academic achievement in middle childhood and early adolescence are large-

scale observational, longitudinal studies.  Crosnoe (2002) found that 14-16 year olds’ self-

reported grade point averages were higher for self-identified athletes in comparison to 

nonathletes for both males and females.  Miller et al. (2005) examined 14-19 year olds’ self-

reported grade point averages in relation to athletic participation (e.g., being a member of a 

sports club and total number of athletic activities) and found that female athletes reported higher 

grade point averages than female nonathletes.  The reliance on self-report measures limits 

conclusions that can be drawn about the validity of the findings.  Furthermore, a few of the 

studies discussed thus far (Crosnoe, 2002; Stephens & Schaben, 2002) may also suffer from 

selection biases because students self-identified as athletes.  

 Only one study employed an objective measure of PA.  Reed et al. (2010) conducted a 

quasi-experimental study in which a small sample of six classrooms of 8-9 year olds were 

randomly assigned to either a control condition or a 3-month exercise program of running, 

hopping, and walking integrated into the core curriculum approximately 30 minutes a day, 3 days 

a week.  The authors did not report the nature of the control condition and whether or not those 
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classrooms were engaged in any physical activities.  Based on a self-report PA recall measure, 

the experimental and control classrooms did not differ when the exercise program began.  

Children in classrooms that received the exercise program performed better on the Social Studies 

State mandated academic achievement test compared to children in control classrooms.  

However, there were no significant group differences on the Math, Language Arts, and Science 

mandated academic achievement tests. 

 The following three quasi-experimental studies were also school-based but did not 

measure PA objectively.  Bartholomew and Jowers (2011) randomly assigned six classrooms of 

9-10 year old children to complete either a week of normal spelling instruction or physically 

active lessons during academic instruction (e.g., graphing running distance or time on a jump 

rope).  Based on a spelling pretest given at the beginning of the 2-week period, the experimental 

and control classrooms did not differ when the physically active lessons began.  Children's 

retention of spelling after two weeks was moderately enhanced (d = .63) following the use of 

lessons emphasizing PA rather than the usual spelling lessons.   

 In another school-based quasi-experimental study (Hollar et al., 2010), four schools were 

given a program promoting 10-minute classroom-based physical activities while reinforcing 

learning objectives in multiple subject areas and were compared to one control school.  The 

sample included 1197 low-income 6-13 years olds.  No baseline differences in math or reading 

scores between the intervention and control schools were reported.  After two years, children and 

adolescents at schools that delivered the exercise program had higher standardized test scores in 

math compared to those in the school without the program but no differences were found in the 

other areas.  

 In yet another school-based quasi-experimental study (Donnelly et al., 2009), 24 
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elementary schools were randomly assigned to either participate in the Physical Activity Across 

the Curriculum (PAAC) program (n = 14 schools) or not (n = 10 schools).  PAAC promoted 90 

minutes/week of moderate-to-vigorous physically active academic lessons delivered 

intermittently throughout the school day over a 3-year period.  There were no differences in 

academic achievement at baseline.  At the end of the three years, the children who received the 

PAAC program improved their overall performance on standardized tests of academic 

achievement by 6% compared to a decrease of 1% for the children in control schools.  

 An experimental study conducted in a university lab examined whether 20 minutes of 

aerobic exercise can affect academic achievement.  Using a within-subjects design, Hillman et al. 

(2009) assigned 20 9-year olds to two conditions: half the participants (n = 10) had a resting 

session on the first day and an aerobic exercise session on the second day while the other half (n 

= 10) had the aerobic exercise session on the first day and the resting session on the second day.  

The aerobic exercise session consisted of 20 minutes of walking on a treadmill at 60% of 

estimated maximum heart rate followed by assessments of academic achievement using 

standardized reading, spelling, and math test once heart rate returned to within 10% of pre-

exercise levels.  The order of the sessions had no significant effect on academic achievement.  

Thus, all further analyses were collapsed across session orders.  Children performed better on an 

academic achievement test of reading following their exercise session compared to children 

tested following the resting session.  These findings suggest that single, acute bouts of moderate-

to-vigorous PA (i.e., walking) can affect academic achievement and provide a beginning point 

from which to understand the real-world implications of providing PA opportunities during the 

school day.   

 Only one experimental study examined the relationship between PA and academic 
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achievement and it was limited to overweight children.  One hundred and seventy-one 7-11 year 

old overweight children were randomized to a low-dose (20 minutes/day) or high-dose (40 

minutes/day) 13-week exercise program or a no exercise control condition (Davis et al., 2011).  

A standardized test of academic achievement in math and reading was administered to each child 

both immediately before and after the intervention period.  Standardized test scores in math were 

higher among children in the high-dose exercise condition (40 minutes/day), but not the low-

dose (20 minutes/day), than the no exercise control condition.  These findings suggest that a high 

dose of exercise among overweight children can lead to improved academic achievement in math 

but not necessarily in reading. 

 Overall, these 17 studies suggest that there is a relatively consistent relationship between 

PA and academic achievement in middle childhood and early adolescence.  However, the one 

experimental study to provide firmer evidence supporting the path from PA to academic 

achievement in Figure 1 involves only overweight children and suggests that a positive 

relationship may be limited to those who engage in rather high levels of exercise.  

 Body mass index and academic achievement.  The relationship between BMI and 

academic achievement has been widely studied due to the increasing prevalence of children who 

are overweight as well as the inescapable pressure on schools to produce students who meet 

academic standards.  Findings from a systematic review of seven observational studies (4 cross-

sectional, 3 longitudinal) published between 1994 and 2004 revealed that overweight and obesity 

among 6-18 year olds is associated with poor levels of academic achievement (Taras & Potts-

Datema, 2005).  Since then, 11 U.S.-based studies have examined the association between BMI 

and academic achievement in middle childhood and early adolescence (Table 2).  It should be 

noted that all 11 studies were observational (non-experimental) and almost all were cross-
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sectional, limiting causal inferences.  Although the majority (8) of these 11 studies provides 

evidence that supports an inverse relationship between BMI and academic achievement, two 

studies report no relationship and one reports a relationship between BMI and self-reported 

academic achievement.  Despite these mixed results, the majority of research indicates that BMI 

is related to academic achievement (path g in Figure 1).   

 Most of these 11 studies included at least one objective measure of academic 

achievement (e.g., standardized test scores, grade point averages obtained from school records).  

Assessment methods for BMI varied across studies; however, self-reports and more objective 

measurements of weight and height are strongly correlated in U.S. youth (r > .9; Brener, 

McManus, Galuska, Lowry, & Wechsler, 2003; Goodman, Hinden, & Khandelwal, 2000).  

Several studies reported findings using weight status categories of healthy (BMI < 85th 

percentile), overweight (BMI > 85th percentile), or obese (BMI > 95th percentile) instead of 

continuous scores. 

 In one of the three cross-sectional studies with moderate sample sizes, BMI among 259 

8-11 year olds was inversely related to academic achievement in reading and math (Castelli et 

al., 2007).  In another study with roughly the same sample size, 11-13 year old overweight 

children had lower cumulative grade point averages compared to their healthy weight peers 

(Shore et al., 2008).  However, a third cross-sectional study (Eveland-Sayers, Farley, Fuller, 

Morgan, & Caputo, 2009) found no relationship between 9-11 year olds’ BMI and academic 

achievement in math or reading.     

 The other eight cross-sectional studies to examine the association between BMI and 

academic achievement are larger in scale, with samples of 600 or more.  Six of these studies 

found a significant inverse relationship but two did not.  For example, three cross-sectional 
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studies demonstrated that self-reported BMI and academic achievement among 4-17 year olds 

were inversely related (Falkner et al., 2001; Florin et al., 2011; Krukowski et al., 2009).  In 

another study, 9-13 year olds’ overweight status was associated with lower standardized test 

scores in reading, math, and science (Cottrell et al., 2007).  Roberts et al. (2010) found that 

overweight and obese 10-15 year olds scored lower on standardized test scores in math, reading, 

and language arts than healthy weight students.  However, 11-14 year olds’ BMI has been 

inversely related to self-reported grades but not to objectively measured grade point averages 

(Huang, Goran, & Spruijt-Metz, 2006).  Moreover, no association between 11-12 year olds’ 

weight classification and academic achievement has also been found (Edwards et al., 2011).  

Using a nationally representative sample of 11,658 youth aged 12-18, Crosnoe and Muller 

(2004) found that BMI was inversely related to self-reported grades in math, science, reading, 

and social studies.   

 Based on these 11 studies, the evidence is mixed regarding the degree to which BMI is 

inversely related to academic achievement.  Because this relationship has not been made clear by 

cross-sectional studies, longitudinal work is needed to more clearly establish this relationship 

(path g of Figure 1).   

Cognitive Processes 
 
 A number of studies suggest that the path from greater PA to improved academic 

achievement may occur through cognitive processes (Hillman, Kamijo, & Scudder, 2011; Sibley 

& Etnier, 2003) such as executive functioning (Best et al., 2009) and even more specifically, 

concentration, an aspect of executive functioning (Best, 2010).   

 Executive functioning and academic achievement.  Executive functioning is an 

umbrella term that refers to higher-order cognitive functions (such as inhibition and working 
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memory) that are responsible for controlling goal-directed behavior (Banich, 2009).  In the 

context of executive functioning, inhibition can be conceptualized as inhibition of a dominant or 

desired response, stopping an ongoing response, or interference control (distractibility) (Barkley, 

1997).  For over half of a century, researchers have postulated that these functions are critical to 

the planning, organization, and regulation of cognition (e.g., Luria, 1966).  

 To date, the body of work examining the link between executive functioning and 

academic achievement among school-age youth in the U.S. (shown as path d1 in Figure 1) is 

restricted to five observational studies that are, with one exception, cross-sectional studies having 

relatively small samples (Table 3).  In a pre-2000 study of 8-10 year olds, no relationship was 

found between executive functioning and academic achievement, measured as a composite of 

reading, language arts, and math grades (Cohen, Bronson, & Casey, 1995).  Two studies of 11-

12 and 9-12 year olds measured multiple aspects of executive functioning.  Higher performance 

on verbal and nonverbal tasks were associated with higher standardized math scores (van der 

Sluis, de Jong, & van der Leij, 2007); working memory and inhibition were associated with 

higher standardized reading and math scores (St Clair-Thompson & Gathercole, 2006).  

Performance on three complex executive functioning tasks were correlated with academic 

achievement in reading and math among a large, nationally representative sample of 5-17 year 

olds (Best, Miller, & Naglieri, 2011).  Only one study has demonstrated that the relationship 

between executive functioning and academic achievement persists over time (Miller & Hinshaw, 

2010): Higher executive functioning predicted higher standardized math scores among 6-12 year 

old girls over a 5-year period.   

 Physical activity and executive functioning.  The relationship between PA and executive 

functioning (shown as path b1 in Figure 1) is based on a small set of studies, one observational 
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study and four experimental studies (Table 4).  In the observational study, high sedentary 

children reported more problems with executive functioning than children who were almost 

inactive or active (operationalized as daily engagement in physical activities causing hard 

breathing and perspiration lasting more than 30 minutes) (Riggs et al., 2012).  The experimental 

studies all measured PA in terms of exercise: the acute exercise studies measured cognition 

during or immediately following a single bout of PA and the chronic exercise studies focused on 

the effects of multiple bouts of exercise training on cognition (Audiffren, 2009).   

 The findings from these experimental studies are mixed and depend on whether the 

sample was healthy weight or overweight.  One acute exercise study of 69 7-11 year old 

overweight children found no improvements in executive functioning performance after acute 

treadmill walking relative to a control group that watched a video (Tomporowski, Davis, 

Lambourne, Gregoski, & Tkacz, 2008).  However, an acute exercise study of 20 9-year-old 

healthy weight children found increased executive functioning performance following acute 

treadmill walking, with a large effect size (f2 = 0.47) (Hillman et al., 2009).   

 Two studies (Davis et al., 2007; Davis et al., 2011) demonstrated a relationship between 

consistent exercise and executive functioning among overweight children.  Ninety-four 7-11 year 

old overweight children were randomized to a low-dose (20 minutes/day) or high-dose (40 

minutes/day) 13-week exercise program or a no exercise control condition (Davis et al., 2007).  

A standardized test of cognitive function was administered to each child immediately before and 

after the intervention period.  Those in the high-dose exercise condition had higher executive 

functioning scores post intervention than those in the no exercise control condition but the effect 

size was small (f2 = 0.08).  Although not statistically different, children in the low-dose condition 

had a lower executive functioning score post intervention than those in the high-dose condition.  
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Another study (Davis et al., 2011) using the same design included 170 7-11 year old overweight 

children and found that children assigned to the low and high exercise programs who were 

combined into a single group showed greater executive functioning post-intervention than those 

in the no exercise control condition (f2 = 0.02).  Overall, these studies suggest that exercise may 

lead to better executive functioning but this relationship depends on children’s weight status and 

the level of physical activity engagement.   

 Concentration and academic achievement.  Concentration has been referred to as an 

aspect of executive functioning (Best, 2010) that may explain improvements in academic 

achievement (Chaddock et al., 2011).  The construct of concentration is difficult to 

operationalize because the research literature has not converged on a single definition regarding 

what it means for youth to concentrate in and out of school.  However, there is an extensive 

literature on constructs related to concentration.  Academic engagement, defined as the ability to 

pay attention in class and make an effort to learn (Johnson, Crosnoe, & Elder Jr, 2001) is a 

predictor of academic achievement (Greenwood, Horton, & Utley, 2002).  The relationship 

between inattention and academic underachievement among children with attention-

deficit/hyperactive disorder has been established (Loe & Feldman, 2007) and longitudinal studies 

have demonstrated that attention problems predict academic underachievement from early 

childhood (Duncan et al., 2007) through adolescence (Breslau et al., 2009).  

 Researchers have hypothesized that daily PA improves student concentration across all 

grades (Trost, 2009).  A theoretical model (see Martin, 2010) indicating that physical activity 

enhances children's learning also proposes that PA may indirectly predict academic achievement 

through concentration but there is no research evidence to support this hypothesis.  Thus, there 

has been essentially no empirical work done on the relationship specifically between the ability 
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to concentrate and academic achievement (path d2 in Figure 1).   

 Physical activity and concentration.  A large systematic review of 850 articles 

examining the effects of physical activity on various health and behavior outcomes found that 

PA engagement affects classroom concentration among school-age youth (Strong et al., 2005); 

this supports path b2 in Figure 1.  This evidence has led to an increasing interest in the degree to 

which children who regularly participate in school-based PA are better able to concentrate when 

they are in the classroom (Trost, 2009).  Eight US-based studies examine the relationship 

between youth engagement in PA and concentration with all but one of them focusing solely on 

school-based PA (see Table 5).   

 One observational study found that elementary and middle school district officials that 

were surveyed associated a school-based state policy of daily PA for 30 minutes with increases 

in focus and alertness among 5-14 year olds (Evenson, Ballard, Lee, & Ammerman, 2009).  Five 

studies measured inattention (e.g., gazing off, listlessness, fidgeting) before or after school-based 

PA using a momentary time sampling method of time-on-task.  In one study, inattention among 

7-10 year olds was greater before a PA recess break from classroom instruction than after 

(Pellegrini, Huberty, & Jones, 1995) but there was no control group.  In another study, 9-10 year 

olds were more on-task on the days that they had recess (Jarrett et al., 1998), with the authors 

suggesting that physical activity may have contributed to on-task behavior though the study’s 

design does not permit this conclusion.  In yet another study, on-task behavior during classroom 

instruction was greater among 8-11 year olds after energizer activities (Mahar et al., 2006) which 

are short teacher-led classroom-based physical activities that integrate academic content.  For 

example, students may be asked to respond to a multiplication question by providing the answer 

in jumping jacks so that “two times three” equals a response of six jump jacks.  In two other 
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studies, 8-10 year olds were less on-task following non-energizer activities or inactive control 

days (Bartholomew & Jowers, 2011; Grieco, Jowers, & Bartholomew, 2009) with overweight 

children less able to maintain on-task behaviors compared to healthy weight children following 

non-energizer activities. 

 Physical activity does not have to take place in the classroom.  For example, Caterino and 

Polak (1999) randomly assigned 52 9-10 year olds to fifteen minutes of a classroom lesson or 

walking outside the classroom.  Those students who walked showed more improved scores on a 

standardized concentration test than the group who had a lesson and the effect size was large (d = 

0.70).  Hillman et al. (2009) found that following 10 minutes of walking on a treadmill in a 

university lab, 20 9-year old children had enlarged P3 amplitude (indicative of enhanced 

attentional allocation) compared to children who rested for the same time (effect size, f2 = 0.19).  

These results indicate that walking either outside the classroom or in a lab may affect 

concentration during middle childhood.    

Emotional Processes 
 
 Internalizing symptoms and academic achievement.  Internalizing symptoms (low 

self-esteem, depressed mood, loneliness, anxiety, and social withdrawal) are one way to measure 

psychological distress among children and adolescents.  Children and adolescents who have 

reported depressive symptoms (Cole, 1990; Forehand, Long, Brody, & Fauber, 1986) are at risk 

for academic underachievement (see review by Kovacs & Devlin, 1998) in math (Hodges & 

Plow, 1990) and reading (Vincenzi, 1987); this is path e in Figure 1.  However, the bulk of this 

work has included largely clinical samples of in-patients with severe depressive symptomatology 

(Gunther, Holtkamp, Jolles, Herpertz-Dahlmann, & Konrad, 2004; Hodges & Plow, 1990; 

Horan, Pogge, Borgaro, Stokes, & et al., 1997; Lauer, Giordani, Boivin, Halle, & et al., 1994; 
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Osborn & Meador, 1990) and children being treated for depression (Emerson, Mollet, & 

Harrison, 2005; Lefkowitz & Tesiny, 1985; McClure, Rogeness, & Thompson, 1997; Strauss, 

Lahey, & Jacobsen, 1982; Vincenzi, 1987).   

 More relevant evidence for this dissertation comes from seven observational studies 

(Breslau et al., 2009; Duncan et al., 2007; Flook, Repetti, & Ullman, 2005; Juvonen, Nishina, & 

Graham, 2000; Lundy, Silva, Kaemingk, Goodwin, & Quan, 2010; Masten et al., 2005; Schwartz 

et al., 2005) of non-clinical samples of children and adolescents (Table 6).  Teacher reports of 

internalizing symptoms measured by the anxious/depressed and socially withdrawn scales of the 

Child Behavior Checklist (Achenbach, 1991) have been related to lower academic achievement 

one year later among 9-12 year olds (Flook et al., 2005) and lower standardized test scores in 

reading and math among 6-17 year olds (Breslau et al., 2009).  Parent reports of the child’s 

depressive symptomatology measured by the same measure were related to lower math scores 

among 6-11 year olds (Lundy et al., 2010).  Self-reported internalizing symptoms has been 

associated with poorer grade point averages among 12-14 year olds (Juvonen et al., 2000) and 

have predicted poorer grade point averages and standardized reading and math scores among 8-

10 year olds over a 1-year period (Schwartz et al., 2005).  In contrast, two longitudinal studies 

found no relationship between teacher or parent reports of 5-11 year olds’ internalizing 

symptoms and academic achievement (Duncan et al., 2007) or parent reports of 8-year olds’ 

internalizing symptoms and academic achievement 22 years later (Masten et al., 2005).  Thus, 

the evidence for path e in Figure 1 is weak, particularly as the longitudinal studies have not 

found effects. 

 Body mass index and internalizing symptoms.  Nine US-based studies have examined 

the relationship between BMI and internalizing symptoms from childhood to adolescence (Table 
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Figure 1. Proposed mediational model of gender and socioeconomic status (SES) predicting childhood obesity, indexed by physical 
activity (PA) and body mass index (BMI), cognitive and emotional processes, and academic achievement.  In this model, males are 
coded as 0 and females are coded as 1.  Paths for gender are not lettered because they do not have separate sections of the literature 
review.
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Figure 2. Gender differences in body mass index (BMI) from ages 9 to 15.
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Figure 3. Mediational model of physical activity (PA) and body mass index (BMI) predicting reading achievement.  Path coefficients 
are followed by standard errors in parentheses.  All paths are significant at p < .05 except the path from BMI to concentration which 
was marginally significant at p = .08.
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Figure 4. Mediational model of physical activity (PA) and body mass index (BMI) predicting math achievement.  Path coefficients are 
followed by standard errors in parentheses.  All paths are significant at p < .05 except BMI to concentration which was marginally 
significant at p = .08. 
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Figure 5. Mediational model of physical activity (PA) and body mass index (BMI) predicting academic achievement in reading and 
math.  Path coefficients are followed by standard errors in parentheses.  All paths are significant at p < .05 except the path from BMI 
to concentration which was marginally significant at p = .08. 
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Figure 6. Integrated model of socioeconomic status (SES) and gender predicting academic achievement in reading and math through 
physical activity (PA), body mass index (BMI), and additional mediators.  In this model, males are coded as 0 and females are coded 
as 1.  Path coefficients are followed by standard errors in parentheses.  Gray lines represent the interaction between SES and ages 9, 
11, 12, and 15 predicting BMI.  All paths are significant at p < .05 except the path from BMI to concentration which was marginally 
significant at p = .08.
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Appendix 
 
Appendix A: Physical Activity Monitor  
 
 
 Each year, physical activity monitors were delivered to children's homes by a research 

assistant who spent 10-15 minutes with the mother and child demonstrating how the child should 

wear the monitor and reviewing an "Instructions for the Physical Activity Monitor (CSA)" 

booklet and collected one week later.  The monitor was not worn at night when sleeping or 

during showering/bathing, water related activities, or high impact sports.  Data on the actual 

accelerations, or movements, of participants were collected for seven consecutive days (five 

weekdays and two weekend days) between January and June at ages 9, 11, 12, and 15.  A 

complete day of activity monitor data is defined as extending from the first nonzero 

accelerometer count after 5 a.m. until one of the following criteria is met: (a) 60 consecutive 

minutes of zero counts after 9 p.m.; (b) 30 consecutive minutes of zero counts after 10 p.m.; or 

(c) the last nonzero count prior to midnight, whichever came first.   
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Appendix B: Tower of Hanoi  
 

B1: Sketch of Stimuli 

 
Source: United States Department of Health Human Services. National Institutes of Health. 
Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD). 
(2010a). NICHD Study of Early Child Care and Youth Development: Phase III, 2000-2004 
[United States]. 
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B2: Ring Configurations 
 
 
Source: United States Department of Health Human Services. National Institutes of Health. 
Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD). 
(2010a). NICHD Study of Early Child Care and Youth Development: Phase III, 2000-2004 
[United States].  
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APPENDIX A:  INITIAL RING CONFIGURATIONS

Ring configurations are given from the perspective of the VC and the camera.  They are in the
reverse order from the child’s point of view.  For example, the goal tower is on the child’s right.
(L = large; M = medium; S = small; T = tiny).

PRACTICE

2 Rings

            M
Goal        L                

                          M
3 Move                    L  

TEST

3 Rings 4 Rings

            T
            S             S
            M             M
Goal   L                  Goal        L                

                   T       
              S 

5 Move      S      M      L  7 Move      L      M         

 M             T             
6 Move      S             L  11 Move     S      M      L   

 T
 S                           S

                          M                           M
7 Move                    L  15 Move                   L   
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Appendix C: Concentration Scale 
 
 
Source:  
Stormshak, E. A., & Bierman, K. L. (1998). The implications of different developmental patterns 
 of disruptive behavior problems for school adjustment. Conduct Problems Prevention 
 Research Group. Development and Psychopathology, 10(3), 451-467. 
 
 
Items: 
 
1. “Acts too young for his/her age now or within the last 6 months.” 
 
 Scaling: 0 = Not True (as far as you know), 2 = Very True or Often True 
 
2. “Can't concentrate, can’t pay attention for long now or within the last 6 months.” 
 
 Scaling: 0 = Not True (as far as you know), 2 = Very True or Often True 
 
3. “Daydreams or gets lost in his/her thoughts now or within the last 6 months.” 
 
 Scaling: 0 = Not True (as far as you know), 2 = Very True or Often True 
 
4. “Confused or seems to be in a fog now or within the last 6 months.” 
 
 Scaling: 0 = Not True (as far as you know), 2 = Very True or Often True 
 
5. “Poor school work now or within the last 6 months.” 
 
 Scaling: 0 = Not True (as far as you know), 2 = Very True or Often True 
 
6. “Stares blankly now or within the last 6 months.” 
 
 Scaling: 0 = Not True (as far as you know), 2 = Very True or Often True 
  
 
 
Scoring: The six items derived from the CBCL were summed to create a concentration scale.  
Higher scores indicate greater difficulty concentrating/paying attention.  
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Appendix D: Internalizing Symptoms Scale 
 
 
Source: Kovacs, M. (1992). Children’s Depression Inventory- Short Form. North Tonawanda, 
NY: Multi-Health Systems. 
 
 
Item 1: 
“I am sad once in a while.” (0 = Normative behavior) 
“I am sad many times.” (1 = Middle statement) 
“I am sad all the time.” (2 = Depressive symptom) 
 
Item 2:  
“Things will work for me O.K.” (0 = Normative behavior) 
 “I am not sure if things will work out for me.” (1 = Middle statement) 
 “Nothing will ever work out for me.” (2 = Depressive symptom) 
 
Item 3:  
“I do most things O.K.” (0 = Normative behavior) 
“I do many things wrong.” (1 = Middle statement) 
“I do everything wrong.” (2 = Depressive symptom) 
 
Item 4: 
“I like myself.” (0 = Normative behavior) 
“I do not like myself.” (1 = Middle statement) 
“I hate myself.” (2 = Depressive symptom) 
 
Item 5: 
“I feel like crying once in a while.” (0 = Normative behavior) 
“I feel like crying many days.” (1 = Middle statement) 
“I feel like crying everyday.” (2 = Depressive symptom) 
 
Item 6: 
“Things both me once in a while.” (0 = Normative behavior) 
“Things both me many times.” (1 = Middle statement) 
“Things both me all the time.” (2 = Depressive symptom) 
 
Item 7: 
“I look O.K.” (0 = Normative behavior) 
“There are some bad things about my looks.” (1 = Middle statement) 
 “I look ugly.” (2 = Depressive symptom) 
 
Item 8: 
“I do not feel alone.” (0 = Normative behavior) 
“I feel alone many times.” (1 = Middle statement) 
“I feel alone all the time.” (2 = Depressive symptom) 
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Appendix D Cont’d 
 
 
Item 9: 
“I have plenty of friends.” (0 = Normative behavior) 
“I have some friends but I wish I had more.” (1 = Middle statement) 
“I do not have any friends.” (2 = Depressive symptom) 
 
Item 10: 
“I am sure that somebody loves me.” (0 = Normative behavior) 
“I am not sure if anybody loves me.” (1 = Middle statement) 
“Nobody really loves me.” (2 = Depressive symptom) 
 
 
Scoring:  Items were scored 0 to 2 scale where 0 = Normative behavior, 1 = Middle statement, 
and 2 = Depressive symptom.  Scores were summed with higher scores indicating more 
internalizing symptoms.   
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Appendix E: Woodcock-Johnson Psycho-Educational Battery – Revised   
 
 
 The test items were arranged in order of difficulty, with the easiest item presented first 

and the most difficult item last.  Because the WJ-R contained items spanning a wide range of 

difficulty, a number of items on the Achievement (ACH) subtests were beyond a given child’s 

operating range.  The operating range was the set of consecutive items below which the child had 

essentially a 100% chance of responding correctly to all items (the basal level) and above which 

the child had essentially a 0% chance of responding correctly to any items (the ceiling level).  

The purpose of basal and ceiling rules was to limit the span of items administered but still be 

able to estimate, with high probability, the score that would have been obtained if every item in a 

test were administered.   

With the exception of subtest Memory for Sentences, each item was scored with 1 

(correct response) or 0 (incorrect or no response) points; Memory for Sentences was scored with 

2 (superior response), 1 (standard response), or 0 (inadequate response) points.     
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Appendix F: SES Categorical Level Based on Income-to-Needs Ratio 
 
 
Source: Citro, C. F., & Michael, R. T. (1995). Measuring Poverty: A New Approach. 
Washington, DC: National Academy Press. 
 
 
 
SES Categorical 

  
Income-to-Needs Ratio 
 

 
Poor               

 
< 1.0 

 
Near Poor            

 
1.1 to 1.9 

 
Not Poor             

 
> 2.0 
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Appendix G: BMI Cut-Off Points for Children 
 
 
Appendix G1: BMI Cut-Off Points for Females  
 
 
Source:  
Centers for Disease Control and Prevention (CDC). (2011). About BMI for Children and Teens.  Retrieved from 
cdc.gov/healthyweight/assessing/bmi/childrens_bmi/about_childrens_bmi.html 
 
 

 
Age 

 
Healthy Weight BMI Values 

(5th to less than 85th percentile) 

 
Overweight BMI Values 

(85th to less than 95th percentile) 

 
Obese BMI Values 

(equal to or greater than 95th percentile) 
 

 
9 

 
13.72 to 19.04 

 
19.05 to 21.71 

 
> 21.72 

 
10 14.00 to 19.90 19.91 to 22.88 > 22.89 

11 14.37 to 20.79 20.80 to 24.04 > 24.05 

12 14.79 to 21.66 21.67 to 25.16 > 25.17 

13 15.27 to 22.50 22.51 to 26.21 > 26.22 

14 15.77 to 23.28 23.29 to 27.17 > 27.18 

15 16.27 to 23.98 23.99 to 28.04 > 28.05 
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Appendix G2: BMI Cut-Off Points for Males  
 
 
Source:  
Centers for Disease Control and Prevention (CDC). (2011). About BMI for Children and Teens.  Retrieved from 
cdc.gov/healthyweight/assessing/bmi/childrens_bmi/about_childrens_bmi.html 
 
 

 
Age 

 
Healthy Weight BMI Values 

(5th to less than 85th percentile) 

 
Overweight BMI Values 

(85th to less than 95th percentile) 

 
Obese BMI Values 

(equal to or greater than 95th percentile) 
 

 
9 

 
13.95 to 18.56 

 
18.57 to 20.99 

 
> 21.00 

 
10 14.19 to 19.31 19.32 to 22.05 > 22.06 

11 14.53 to 20.12 20.13 to 23.12 > 23.13 

12 14.94 to 20.94 20.95 to 24.14 > 24.15 

13 15.42 to 21.77 21.78 to 25.00 > 25.10 

14 15.94 to 22.58 22.59 to 25.96 > 25.97 

15 16.05 to 23.38 23.39 to 26.76 > 26.77 
 



  

  159 

 

Bibliography 

Achenbach, T. M. (1991). Manual for the Child Behavior Checklist/4-18 and 1991 Profile. 
Burlington, VT: University of Vermont Department of Psychiatry. 

Achenbach, T. M., & Rescorla, L. A. (2001). Manual for ASEBA school-age forms & profiles. 
 Burlington, VT: University of Vermont, Research Center for Children, Youth, & 
 Families. 
Adler, N. E., Boyce, T., Chesney, M. A., Cohen, S., Folkman, S., Kahn, R. L., & Syme, S. L. 

(1994). Socioeconomic status and health. American Psychologist, 49(1), 15-24.  
Adler, N. E., & Rehkopf, D. H. (2008). US disparities in health: Descriptions, causes, and 

mechanisms. Annual Review of Public Health, 29, 235-252.  
Adler, N. E., & Stewart, J. (2010). Health disparities across the lifespan: Meaning, methods, and 

mechanisms. Annals of the New York Academy of Sciences, 1186(1), 5-23.  
Aiello, A. E., & Kaplan, G. A. (2009). Socioeconomic position and inflammatory and immune 

biomarkers of cardiovascular disease: Applications to the Panel Study of Income 
Dynamics. Biodemography and Social Biology, 55(2), 178-205.  

Allison, P. D. (2003). Missing data techniques for structural equation modeling. Journal of 
 Abnormal Psychology, 112(4), 545-557. 
Allon, N. (1982). The stigma of overweight in everyday life. In B. B. Wolman (Ed.), 

Psychological Aspects of Obesity (pp. 130-174). New York: Van Nostrand. 
American Academy of Pediatrics. (2013). The crucial role of recess in school. Pediatrics, 131(1), 

183-188.  
Anderson, P. (2002). Assessment and development of executive function (EF) during childhood. 
 Child Neuropsychology, 8(2), 71-82. 
Anzai, Y., & Simon, H. A. (1979). The theory of learning by doing. Psychological Review, 
 86(2), 124-140. 
Arbuckle, J. L. (1996). Full information estimation in the presence of incomplete data. In  G. A. 
 Marcoulides & R. E. Schumacker (Eds.), Advanced structural equation modeling: Issues 
 and techniques (pp. 243-277). Mahwah, NJ: Lawrence Erlbaum Associates. 
Arnold, D. H., & Doctoroff, G. L. (2003). The early education of socioeconomically 

disadvantaged children. Annual Review of Psychology, 54, 517-545.  
Asato, M. R., Sweeney, J. A., & Luna, B. (2006). Cognitive processes in the development of 
 TOL performance. Neuropsychologia, 44(12), 2259-2269. 
Audiffren, M. (2009). Acute exercise and psychological functions: A cognitive–energetic 

approach. In T. McMorris, P. D. Tomporowski & M. Audiffren (Eds.), Exercise and 
Cognitive Function (pp. 3–39). Chichester, UK: John Wiley & Sons. 

Baker, K., Segalowitz, S. J., & Ferlisi, M.-C. (2001). The effect of differing scoring methods for 
 the Tower of London task on developmental patterns of performance. The Clinical 
 Neuropsychologist, 15(3), 309-313.  
Banich, M. T. (2009). Executive function: The search for an integrated account. Current 

Directions in Psychological Science 18(2), 89-94.  
Barkley, R. A. (1997). Behavioral inhibition, sustained attention, and executive functions: 

Constructing a unifying theory of ADHD. Psychological Bulletin, 121(1), 65-94.  
Bartholomew, J. B., & Jowers, E. M. (2011). Physically active academic lessons in elementary 

children. Preventive Medicine, 52(Suppl.), S51-S54.  



  

  160 

 

Basch, C. E. (2011). Healthier students are better learners: A missing link in school reforms to 
close the achievement gap. Journal of School Health, 81, 593-598.  

Bauman, A. E., Sallis, J. F., Dzewaltowski, D. A., & Owen, N. (2002). Toward a better 
 understanding of the influences on physical activity: The role of determinants, correlates, 
 causal variables, mediators, moderators, and confounders. American Journal of 
 Preventive Medicine, 23(Suppl. 2), 5-14. 
Berg, W., & Byrd, D. L. (2002). The Tower of London spatial problem-solving task: Enhancing 
 clinical and research implementation. Journal of Clinical and Experimental 
 Neuropsychology, 24(5), 586-604. 
Best, J. R. (2010). Effects of physical activity on children’s executive function: Contributions of 

experimental research on aerobic exercise. Developmental Review, 30(4), 331-351.  
Best, J. R., Miller, P. H., & Jones, L. L. (2009). Executive functions after age 5: Changes and 

correlates. Developmental Review, 29(3), 180-200.  
Best, J. R., Miller, P. H., & Naglieri, J. A. (2011). Relations between executive function and 

academic achievement from ages 5 to 17 in a large, representative national sample. 
Learning and Individual Differences, 21(4), 327-336.  

Borys, S. V., Spitz, H. H., & Dorans, B. A. (1982). Tower of Hanoi performance of retarded 
 young adults and nonretarded children as a function of solution length and goal state. 
 Journal of Experimental Child Psychology, 33(1), 87-110. 
Bradley, R. H., & Corwyn, R. F. (2002). Socioeconomic status and child development. Annual 

Review of Psychology, 53, 371-399.  
Braveman, P., Egerter, S., & Williams, D. R. (2011). The social determinants of health: Coming 

of age. Annual Review of Public Health, 32, 381-398.  
Brener, N. D., McManus, T., Galuska, D. A., Lowry, R., & Wechsler, H. (2003). Reliability and 

validity of self-reported height and weight among high school students. Journal of 
Adolescent Health, 32(4), 281-287. 

Breslau, J., Miller, E., Breslau, N., Bohnert, K., Lucia, V., & Schweitzer, J. (2009). The impact 
of early behavior disturbances on academic achievement in high school. Pediatrics, 
123(6), 1472-1476.  

Brodersen, N. H., Steptoe, A., Boniface, D. R., & Wardle, J. (2007). Trends in physical activity 
and sedentary behaviour in adolescence: Ethnic and socioeconomic differences. British 
Journal of Sports Medicine, 41(3), 140-144.  

Brodersen, N. H., Steptoe, A., Williamson, S., & Wardle, J. (2005). Sociodemographic, 
developmental, environmental, and psychological correlates of physical activity and 
sedentary behavior at age 11 to 12. Annals of Behavioral Medicine, 29(1), 2-11.  

Brownell, K. D., Puhl, R. M., Schwartz, M. B., & Rudd, L. (2005). Weight Bias: Nature, 
Consequences, and Remedies. New York: Guilford Press. 

Bunker, J. P., Gomby, D. S., & Kehrer, B. H. (1989). Pathways to Health: The Role of Social 
Factors. Menlo Park, CA: Henry J. Kaiser Family Foundation. 

Calbom, L. (2012). K-12 Education: School-Based Physical Education and Sports Programs.  
Washington, DC: United States Government Accountability Office. 

Carlson, S. A., Fulton, J. E., Lee, S. M., Maynard, L. M., Brown, D. R., Kohl, H. W., 3rd, & 
Dietz, W. H. (2008). Physical education and academic achievement in elementary school: 
Data from the early childhood longitudinal study. American Journal of Public Health, 
98(4), 721-727.  



  

  161 

 

Carver, A., Timperio, A., & Crawford, D. (2008). Playing it safe: The influence of 
neighbourhood safety on children's physical activity—A review. Health & Place, 14(2), 
217-227.  

Caspersen, C. J., Powell, K. E., & Christenson, G. M. (1985). Physical activity, exercise, and 
physical fitness: Definitions and distinctions for health-related research. Public Health 
Reports, 100(2), 126-131.  

Castelli, D. M., Hillman, C. H., Buck, S. M., & Erwin, H. E. (2007). Physical fitness and 
academic achievement in third- and fifth-grade students. Journal of Sport and Exercise 
Psychology, 29(2), 239-252.  

Caterino, M. C., & Polak, E. D. (1999). Effects of two types of activity on the performance of 
second-, third-, and fourth-grade students on a test of concentration. Perceptual and 
Motor Skills, 89(1), 245-248.  

Centers for Disease Control and Prevention (CDC). (1996). Surgeon General's report on physical 
activity and health. JAMA, 276(7), 522.  

Centers for Disease Control and Prevention (CDC). (2005). Overweight and obesity health 
consequences.  Atlanta, GA: U.S. Department of Health and Human Services. 

Centers for Disease Control and Prevention (CDC). (2010a). The association between school-
based physical activity, including physical education, and academic performance.  
Atlanta, GA: U.S. Department of Health and Human Services. 

Centers for Disease Control and Prevention (CDC). (2010b). How much physical activity do 
children need?.  Retrieved from 
cdc.gov/physicalactivity/everyone/guidelines/children.html. 

Centers for Disease Control and Prevention (CDC). (2011). About BMI for Children and Teens.  
Retrieved from 
cdc.gov/healthyweight/assessing/bmi/childrens_bmi/about_childrens_bmi.html. 

Centers for Disease Control and Prevention (CDC). (2013). Vital signs: Obesity among low-
income, preschool-aged children – United States, 2008-2011.  Morbidity and Mortality 
Weekly Report, 62(31), 629-634.  

Chaddock, L., Pontifex, M. B., Hillman, C. H., & Kramer, A. F. (2011). A review of the relation 
of aerobic fitness and physical activity to brain structure and function in children. Journal 
of the International Neuropsychological Society, 17(6), 975-985.  

Chang, V. W., & Lauderdale, D. S. (2009). Fundamental cause theory, technological innovation, 
and health disparities: The case of cholesterol in the era of statins. Journal of Health and 
Social Behavior, 50(3), 245-260.  

Chen, E. (2004). Why socioeconomic status affects the health of children: A psychosocial 
perspective. Current Directions in Psychological Science, 13(3), 112-115.  

Chen, E., Martin, A. D., & Matthews, K. A. (2006a). Socioeconomic status and health: Do 
gradients differ within childhood and adolescence? Social Science & Medicine, 62(9), 
2161-2170.  

Chen, E., Martin, A. D., & Matthews, K. A. (2006b). Understanding health disparities: The role 
of race and socioeconomic status in children's health. American Journal of Public Health, 
96(4), 702-708.  

Chen, E., Matthews, K. A., & Boyce, W. T. (2002). Socioeconomic differences in children's 
health: How and why do these relationships change with age? Psychological Bulletin, 
128(2), 295-329.  



  

  162 

 

Chen, E., & Miller, G. E. (2013). Socioeconomic status and health: Mediating and moderating 
factors. Annual Review of Clinical Psychology, 9(1), 723-749. 

Chierici, M., Powell, E., Manes, R. (2013). Time to Play: A Mandatory Daily Active Recess 
 Policy Implementation Guide. New York, NY: New York Academy of Medicine. 
Citro, C. F., & Michael, R. T. (1995). Measuring Poverty: A New Approach. Washington, DC: 
 National Academy Press.  
Coe, D. P., Pivarnik, J. M., Womack, C. J., Reeves, M. J., & Malina, R. M. (2006). Effect of 

physical education and activity levels on academic achievement in children. Medicine & 
Science in Sports & Exercise, 38(8), 1515-1519.  

Cohen, J. (1988). Statistical Power Analysis for the Social Sciences (2nd ed.). Hillsdale, NJ: 
 Erlbaum. 
Cohen, G. N., Bronson, M. B., & Casey, M. B. (1995). Planning as a factor in school 

achievement. Journal of Applied Developmental Psychology, 16(3), 405-428.  
Cole, D. A. (1990). Relation of social and academic competence to depressive symptoms in 

childhood. Journal of Abnormal Psychology, 99(4), 422-429.  
Computer Science and Applications (CSA). (1991). Wrist Activity Monitor Technical Manual. 
 Shalimar, FL: Computer Science and Applications, Inc. 
Cottrell, L. A., Northrup, K., & Wittberg, R. (2007). The extended relationship between child 

cardiovascular risks and academic performance measures. Obesity 15(12), 3170-3177.  
Crosnoe, R. (2002). Academic and health-related trajectories in adolescence: The intersection of 

gender and athletics. Journal of Health and Social Behavior, 43(3), 317-335.  
Crosnoe, R., & Muller, C. (2004). Body mass index, academic achievement, and school context: 

Examining the educational experiences of adolescents at risk of obesity. Journal of 
Health and Social Behavior, 45(4), 393-407.  

Darmon, N., & Drewnowski, A. (2008). Does social class predict diet quality? The American 
Journal of Clinical Nutrition, 87(5), 1107-1117. 

Das, J. P., Naglieri, J. A., & Kirby, J. R. (1994). Assessment of cognitive processes: The PASS 
 theory of intelligence. Needham Heights, MA: Allyn & Bacon. 
Datar, A., & Sturm, R. (2004). Childhood overweight and parent- and teacher-reported behavior 

problems: Evidence from a prospective study of kindergartners. Archives of Pediatrics 
and Adolescent Medicine, 158(8), 804-810.  

Datar, A., & Sturm, R. (2006). Childhood overweight and elementary school outcomes. 
International Journal of Obesity, 30(9), 1449-1460.  

Datar, A., Sturm, R., & Magnabosco, J. L. (2004). Childhood overweight and academic 
performance: National study of kindergartners and first-graders. Obesity Research, 12(1), 
58-68.  

Davis, C. L., & Cooper, S. (2011). Fitness, fatness, cognition, behavior, and academic 
achievement among overweight children: Do cross-sectional associations correspond to 
exercise trial outcomes? Preventive Medicine, 52(Suppl. 1), S65-69.  

Davis, C. L., Tomporowski, P. D., Boyle, C. A., Waller, J. L., Miller, P. H., Naglieri, J. A., & 
Gregoski, M. (2007). Effects of aerobic exercise on overweight children's cognitive 
functioning: A randomized controlled trial. Research Quarterly for Exercise and Sport, 
78(5), 510-519.  

Davis, C. L., Tomporowski, P. D., McDowell, J. E., Austin, B. P., Miller, P. H., Yanasak, N. E., . 
. . Naglieri, J. A. (2011). Exercise improves executive function and achievement and 



  

  163 

 

alters brain activation in overweight children: A randomized, controlled trial. Health 
Psychology, 30(1), 91-98.  

Davison, K. K., & Birch, L. L. (2001). Childhood overweight: A contextual model and 
recommendations for future research. Obesity Reviews, 2(3), 159-171.  

de Onis, M., & Blossner, M. (2003). The World Health Organization global database on child 
 growth and malnutrition: Methodology and applications. International Journal of 
 Epidemiology, 32(4), 518-526. 
Delva, J., Johnston, L. D., & O’Malley, P. M. (2007). The epidemiology of overweight and 
 related lifestyle behaviors: Racial/ethnic and socioeconomic status differences among 
 American youth. American Journal of Preventive Medicine, 33(4), S178-S186. 
Donnelly, J. E., Greene, J. L., Gibson, C. A., Smith, B. K., Washburn, R. A., Sullivan, D. K., . . . 

Williams, S. L. (2009). Physical Activity Across the Curriculum (PAAC): A randomized 
controlled trial to promote physical activity and diminish overweight and obesity in 
elementary school children. Preventive Medicine, 49(4), 336-341.  

Duncan, G. J., & Brooks-Gunn, J. (1997). Consequences of Growing Up Poor. New York, NY: 
Russell Sage Foundation Publications. 

Duncan, G. J., Dowsett, C. J., Claessens, A., Magnuson, K., Huston, A. C., Klebanov, P., . . . 
Japel, C. (2007). School readiness and later achievement. Developmental Psychology, 
43(6), 1428-1446.  

Duncan, S. C., Duncan, T. E., Strycker, L. A., & Chaumeton, N. R. (2004). A multilevel analysis 
of sibling physical activity. Journal of Exercise Psychology, 26, 57-68.  

Dwyer, T., Coonan, W. E., Leitch, D. R., Hetzel, B. S., & Baghurst, R. A. (1983). An 
investigation of the effects of daily physical activity on the health of primary school 
students in South Australia. International Journal of Epidemiology, 12(3), 308-313.  

Edwards, J. U., Mauch, L., & Winkelman, M. R. (2011). Relationship of nutrition and physical 
activity behaviors and fitness measures to academic performance for sixth graders in a 
midwest city school district. Journal of School Health, 81(2), 65-73.  

Eitle, T. M. (2005). Do gender and race matter? Explaining the relationship between sports 
participation and achievement. Sociological Spectrum, 25(2), 177-195.  

Eitle, T. M., & Eitle, D. J. (2002). Race, cultural capital, and the educational effects of 
participation in sports. Sociology of Education, 75(2), 123-146.  

Emerson, C. S., Mollet, G. A., & Harrison, D. W. (2005). Anxious-depression in boys: An 
evaluation of executive functioning. Archives of Clinical Neuropsychology, 20(4), 539-
546.  

Enders, C. K. (2013). Dealing with missing data in developmental research. Child 
 Development Perspectives, 7(1), 27–31. 
Evans, G. W. (2004). The environment of childhood poverty. American Psychologist; American 

Psychologist, 59(2), 77-92.  
Evans, J. J., Floyd, R. G., McGrew, K. S., & Leforgee, M. H. (2002). The relations between 
 measures of Cattell-Horn-Carroll (CHC) cognitive abilities and reading achievement 
 during childhood and adolescence. School Psychology Review, 31(2), 246-262. 
Eveland-Sayers, B. M., Farley, R. S., Fuller, D. K., Morgan, D. W., & Caputo, J. L. (2009). 

Physical fitness and academic achievement in elementary school children. Journal of 
Physical Activity and Health, 6(1), 99-104.  

Evenson, K. R., Ballard, K., Lee, G., & Ammerman, A. (2009). Implementation of a school-
based state policy to increase physical activity. Journal of School Health, 79(5), 231-238.  



  

  164 

 

Falkner, N. H., Neumark-Sztainer, D., Story, M., Jeffery, R. W., Beuhring, T., & Resnick, M. D. 
(2001). Social, educational, and psychological correlates of weight status in adolescents. 
Obesity Research, 9(1), 32-42.  

Fallon, E. M., Tanofsky-Kraff, M., Norman, A. C., McDuffie, J. R., Taylor, E. D., Cohen, M. L., 
. . . Yanovski, J. A. (2005). Health-related quality of life in overweight and 
nonoverweight black and white adolescents. Journal of Pediatrics, 147(4), 443-450.  

Field, T., Diego, M., & Sanders, C. E. (2001). Exercise is positively related to adolescents' 
relationships and academics. Adolescence, 36(141), 105-110.  

Finch, B. K. (2003). Socioeconomic gradients and low birth-weight: Empirical and policy 
considerations. Health Services Research, 38(6p2), 1819-1842.  

Flegal, K. M., Carroll, M. D., Ogden, C. L., & Curtin, L. R. (2010). Prevalence and trends in 
obesity among US adults, 1999-2008. JAMA, 303(3), 235-241.  

Fleshner, M. (2000). Exercise and neuroendocrine regulation of antibody production: Protective 
 effect of physical activity on stress-induced suppression of the specific antibody 
 response. International Journal of Sports Medicine, 21(Sup. 1), 14-19. 
Flook, L., Repetti, R. L., & Ullman, J. B. (2005). Classroom social experiences as predictors of 

academic performance. Developmental Psychology, 41(2), 319-327.  
Florin, T. A., Shults, J., & Stettler, N. (2011). Perception of overweight is associated with poor 

academic performance in US adolescents. Journal of School Health, 81(11), 663-670.  
Forehand, R., Long, N., Brody, G. H., & Fauber, R. (1986). Home predictors of young 

adolescents' school behavior and academic performance. Child Development, 57(6), 
1528-1533.  

Fox, C. K., Barr-Anderson, D., Neumark-Sztainer, D., & Wall, M. (2010). Physical activity and 
sports team participation: Associations with academic outcomes in middle school and 
high school students. Journal of School Health, 80(1), 31-37.  

Fox, A. J., Goldblatt, P. O., & Jones, D. R. (1985). Social class mortality differentials: Artefact, 
selection or life circumstances? Journal of Epidemiology and Community Health, 39(1), 
1-8. 

Fredrickson, B. L., & Roberts, T.-A. (1997). Objectification theory: Toward understanding 
women's lived experiences and mental health risks. Psychology of Women Quarterly, 
21(2), 173-206. 

Fredrickson, B. L., Roberts, T.-A., Noll, S. M., Quinn, D. M., & Twenge, J. M. (1998). That 
swimsuit becomes you: Sex differences in self-objectification, restrained eating, and math 
performance. Journal of Personality and Social Psychology, 75(1), 269-284. 

Freedson, P., Pober, D., & Janz, K. F. (2005). Calibration of accelerometer output for children. 
 Medicine and Science in Sports and Exercise, 37(Suppl. 11), S523-S530. 
Gable, S., Krull, J. L., & Chang, Y. (2009). Implications of overweight onset and persistence for 

social and behavioral development between kindergarten entry and third grade. Applied 
Developmental Science, 13(2), 88-103.  

Gable, S., Krull, J. L., & Chang, Y. (2012). Boys' and girls' weight status and math performance 
from kindergarten entry through fifth grade: A mediated analysis. Child Development, 
83(5), 1822-1839.  

Goodman, E. (1999). The role of socioeconomic status gradients in explaining differences in US 
adolescents' health. American Journal of Public Health, 89(10), 1522-1528.  

Goodman, E., Hinden, B. R., & Khandelwal, S. (2000). Accuracy of teen and parental reports of 
obesity and body mass index. Pediatrics, 106, 52-58. 



  

  165 

 

Gordon-Larsen, P., Nelson, M. C., & Popkin, B. M. (2004). Longitudinal physical activity and 
sedentary behavior trends. American journal of preventive medicine, 27(4), 277-283.  

Greenwood, C. R., Horton, B. T., & Utley, C. A. (2002). Academic engagement: Current 
perspectives in research and practice. School Psychology Review, 31(3), 328-349.  

Gresham, F., & Elliott, S. (1990). Social Skills Rating Scale: Elementary Scale A (“How 
often?”). Circle Pines, MN: American Guidance Services. 

Greves Grow, H. M., Cook, A. J., Arterburn, D. E., Saelens, B. E., Drewnowski, A., & Lozano, 
P. (2010). Child obesity associated with social disadvantage of children’s neighborhoods. 
Social Science & Medicine, 71(3), 584-591.  

Grieco, L. A., Jowers, E. M., & Bartholomew, J. B. (2009). Physically active academic lessons 
and time on task: The moderating effect of body mass index. Medicine & Science in 
Sports & Exercise, 41(10), 1921-1926.  

Gump, B. B., Reihman, J., Stewart, P., Lonky, E., Darvill, T., & Matthews, K. A. (2007). Blood 
lead (Pb) levels: A potential environmental mechanism explaining the relation between 
socioeconomic status and cardiovascular reactivity in children. Health Psychology, 26(3), 
296-304.  

Gunther, T., Holtkamp, K., Jolles, J., Herpertz-Dahlmann, B., & Konrad, K. (2004). Verbal 
memory and aspects of attentional control in children and adolescents with anxiety 
disorders or depressive disorders. Journal of Affective Disorders, 82(2), 265-269.  

Haan, M. N., Kaplan, G. A., & Syme, S. L. (1989). Socioeconomic status and health: Old 
observations and new thoughts. In J. P. Bunker, D. S. Gomby & B. H. Kehrer (Eds.), 
Pathways to Health (pp. 76-135). Menlo Park, CA: Kaiser Family Foundation. 

Hammen, C., & Rudolph, K. D. (2003). Childhood mood disorders. In E. J. Mash & R. A. 
Barkley (Eds.), Child Psychopathology (2nd ed., pp. 233-278). New York, NY: Guilford. 

Hankin, B. L., Abramson, L. Y., Moffitt, T. E., Silva, P. A., McGee, R., & Angell, K. E. (1998). 
Development of depression from preadolescence to young adulthood: Emerging gender 
differences in a 10-year longitudinal study. Journal of Abnormal Psychology, 107(1), 
128-140.  

Hanson, M. D., & Chen, E. (2007). Socioeconomic status and health behaviors in adolescence: A 
review of the literature. Journal of Behavioral Medicine, 30(3), 263-285. 

Hawkins, J. D. (1997). Academic performance and school success: Sources and consequences. In 
R. P. Weissberg, T. P. Gullotta, R. L. Hampton, B. A. Ryan & G. R. Adams (Eds.), 
Enhancing Children’s Wellness. Healthy Children 2010. Issues in Children’s and 
Families’ Lives (Vol. 8, pp. 278-305). Thousand Oaks, CA: Sage. 

Heard, H. E. (2007). The family structure trajectory and adolescent school performance: 
Differential effects by race and ethnicity. Journal of Family Issues, 28(3), 319-354.  

Hertzman, C. (1999). Population health and human development. In D. P. Keating & C. 
Hertzman (Eds.), Developmental Health and the Wealth of Nations: Social, Biological, 
and Educational Dynamics (pp. 21-40). New York, NY: The Guilford Press. 

Hillman, C. H., Kamijo, K., & Scudder, M. (2011). A review of chronic and acute physical 
activity participation on neuroelectric measures of brain health and cognition during 
childhood. Preventive Medicine, 52(Suppl.), S21-S28.  

Hillman, C. H., Pontifex, M. B., Raine, L. B., Castelli, D. M., Hall, E. E., & Kramer, A. F. 
(2009). The effect of acute treadmill walking on cognitive control and academic 
achievement in preadolescent children. Neuroscience, 159(3), 1044-1054. 



  

  166 

 

Hodges, K., & Plow, J. (1990). Intellectual ability and achievement in psychiatrically 
hospitalized children with conduct, anxiety, and affective disorders. Journal of 
Consulting and Clinical Psychology, 58(5), 589-595.  

Hoelscher, D. M., Day, R. S., Lee, E. S., Frankowski, R. F., Kelder, S. H., Ward, J. L., & 
Scheurer, M. E. (2004). Measuring the prevalence of overweight in Texas schoolchildren. 
American Journal of Public Health, 94(6), 1002-1008.  

Hofferth, S. L. (1996). Child care in the United States today. The Future of Children, 6(2), 41-
61.  

Hollar, D., Messiah, S. E., Lopez-Mitnik, G., Hollar, T. L., Almon, M., & Agatston, A. S. 
(2010). Effect of a two-year obesity prevention intervention on percentile changes in 
body mass index and academic performance in low-income elementary school children. 
American Journal of Public Health, 100(4), 646-653.  

Horan, W. P., Pogge, D. L., Borgaro, S. R., Stokes, J. M., & et al. (1997). Learning and memory 
in adolescent psychiatric inpatients with major depression: A normative study of the 
California Verbal Learning Test. Archives of Clinical Neuropsychology, 12(6), 575-584.  

Huang, T. T., Goran, M. I., & Spruijt-Metz, D. (2006). Associations of adiposity with measured 
and self-reported academic performance in early adolescence. Obesity (Silver Spring), 
14(10), 1839-1845.  

Inchley, J. C., Currie, D. B., Todd, J. M., Akhtar, P. C., & Currie, C. E. (2005). Persistent socio-
demographic differences in physical activity among Scottish schoolchildren 1990–2002. 
The European Journal of Public Health, 15(4), 386-388.  

Institute of Medicine. (2012a). Accelerating Progress in Obesity Prevention: Solving the Weight 
of the Nation. Washington, DC: The National Academies Press. 

Institute of Medicine. (2012b). Fitness Measures and Health Outcomes in Youth. Washington, 
DC: The National Academies Press. 

Institute of Medicine. (2013). Educating the Student Body: Taking Physical Activity and Physical 
Education to School. Washington, DC: The National Academies Press. 

Jackson, A. P. (2003). Mothers' employment and poor and near-poor African-American 
children's development: A longitudinal study. Social Service Review, 77(1), 93.  

Janz, K. F. (1994). Validation of the CSA accelerometer for assessing children's physical 
 activity. Medicine & Science in Sports & Exercise, 26(3), 369-375. 
Janz, K. F., Witt, J., & Mahoney, L. T. (1995). The stability of children's physical activity as 
 measured by accelerometry and self-report. Medicine & Science in Sports & Exercise, 
 27(9), 1326-1332.  
Jarrett, O. S., Maxwell, D. M., Dickerson, C., Hoge, P., Davies, G., & Yetley, A. (1998). Impact 

of recess on classroom behavior: Group effects and individual differences. The Journal of 
Educational Research, 92(2), 121-126.  

Johnson, M. K., Crosnoe, R., & Elder Jr, G. H. (2001). Students' attachment and academic 
engagement: The role of race and ethnicity. Sociology of Education, 74(4), 318-340.  

Joreskog, K. G., & Van Thillo, M. (1972). LISREL: A General Computer Program for 
 Estimating a Linear Structural Equation System Involving Multiple Indicators of 
 Unmeasured Variables. Princeton, NJ: Educational Testing Service. 
Judge, S., & Jahns, L. (2007). Association of overweight with academic performance and social 

and behavioral problems: An update from the early childhood longitudinal study. Journal 
of School Health, 77(10), 672-678.  



  

  167 

 

Juvonen, J., Nishina, A., & Graham, S. (2000). Peer harassment, psychological adjustment, and 
school functioning in early adolescence. Journal of Educational Psychology, 92(2), 349-
359.  

Kaller, C. P. (2012). Assessing planning ability with the Tower of London task: Psychometric 
 properties of a structurally balanced problem set. Psychological Assessment, 24(1), 46-
 53.  
Keating, D. P., & Hertzman, C. (1999a). Developmental Health and the Wealth of Nations: 

Social, Biological, and Educational Dynamics. New York, NY: The Guilford Press. 
Keating, D. P., & Hertzman, C. (1999b). Modernity's paradox. In D. P. Keating & C. Hertzman 

(Eds.), Developmental Health and the Wealth of nations: Social, Biological, and 
Educational Dynamics (pp. 1-17). New York, NY: The Guilford Press. 

Kessler, R. C., & Walters, E. E. (1998). Epidemiology of DSM‐III‐R major depression and 
minor depression among adolescents and young adults in the national comorbidity 
survey. Depression and Anxiety, 7(1), 3-14.  

Kim, Y., & Lee, S. (2009). Physical activity and abdominal obesity in youth. Applied 
Physiology, Nutrition, and Metabolism, 34(4), 571-581.  

Kimbro, R. T., & Denney, J. T. (2013). Neighborhood context and racial/ethnic differences in 
young children's obesity: Structural barriers to interventions. Social Science & Medicine, 
95, 97-105.  

Klahr, D., & Robinson, M. (1981). Formal assessment of problem-solving and planning 
 processes in preschool children. Cognitive Psychology, 13(1), 113-148.  
Kovacs, M. (1992). Children’s Depression Inventory- Short Form. North Tonawanda, NY: 
 Multi-Health Systems. 
Kovacs, M., & Devlin, B. (1998). Internalizing disorders in childhood. Journal of Child 

Psychology and Psychiatry, 39(1), 47-63.  
Krukowski, R. A., West, D. S., Philyaw Perez, A., Bursac, Z., Phillips, M. M., & Raczynski, J. 

M. (2009). Overweight children, weight-based teasing and academic performance. 
International Journal of Pediatric Obesity, 4(4), 274-280.  

La Torre, G., Masala, D., De Vito, E., Langiano, E., Capelli, G., Ricciardi, W., & PHASES 
(Physical Activity and Socio-Economic Status) collaborative group. (2006). Extra-
curricular physical activity and socioeconomic status in Italian adolescents. BMC Public 
Health, 6(22), 1-9.  

Lamb, T., Lamb, C., Woodcock, R. W., Johnson, M. B., & Riverside Publishing, C. (1991). 
 Compuscore for the WJ-R. Chicago: Riverside Pub. Co.  
Lauer, R. E., Giordani, B., Boivin, M. J., Halle, N., & et al. (1994). Effects of depression on 

memory performance and metamemory in children. Journal of the American Academy of 
Child & Adolescent Psychiatry, 33(5), 679-685.  

Lee, V. E., & Burkam, D. T. (2002). Inequality at the Starting Gate: Social Background 
Differences in Achievement as Children Begin School. Washington, DC: Economic 
Policy Institute. 

Lee, R. E., & Cubbin, C. (2002). Neighborhood context and youth cardiovascular health 
behaviors. Journal Information, 92(3).  

Lees, C., & Hopkins, J. (2013). Effect of aerobic exercise on cognition, academic achievement, 
and psychosocial function in children: A systematic review of randomized control trials. 
Preventing Chronic Disease, 10, 1-8. 



  

  168 

 

Lefkowitz, M. M., & Tesiny, E. P. (1985). Depression in children: Prevalence and correlates. 
Journal of Consulting and Clinical Psychology, 53(5), 647-656.  

Lehman, B. J., Taylor, S. E., Kiefe, C. I., & Seeman, T. E. (2009). Relationship of early life 
stress and psychological functioning to blood pressure in the CARDIA study. Health 
Psychology, 28(3), 338-346.  

Leventhal, T., & Brooks-Gunn, J. (2000). The neighborhoods they live in: The effects of 
neighborhood residence on child and adolescent outcomes. Psychological Bulletin, 
126(2), 309-337.  

Loe, I. M., & Feldman, H. M. (2007). Academic and educational outcomes of children with 
ADHD. Journal of Pediatric Psychology, 32(6), 643-654.  

Lovasi, G. S., Hutson, M. A., Guerra, M., & Neckerman, K. M. (2009). Built environments and 
obesity in disadvantaged populations. Epidemiologic Reviews, 31(1), 7-20. 

Lundy, S. M., Silva, G. E., Kaemingk, K. L., Goodwin, J. L., & Quan, S. F. (2010). Cognitive 
functioning and academic performance in elementary school children with anxious 
depressed and withdrawn symptoms. The Open Pediatric Medicine Journal, 4, 1-9.  

Luria, A. R. (1966). Higher cortical functions in man. New York, NY: Basic Books. 
MacKinnon, D. P., Fairchild, A. J., & Fritz, M. (2007). Mediation Analysis. Annual Review of 
 Psychology, 58, 593-614. 
Magarey, A. M., Daniels, L. A., Boulton, T. J., & Cockington, R. A. (2003). Predicting obesity 

in early adulthood from childhood and parental obesity. International Journal of Obesity 
and Related Metabolic Disorders,, 27(4), 505-513.  

Mahar, M. T., Murphy, S. K., Rowe, D. A., Golden, J., Shields, A. T., & Raedeke, T. D. (2006). 
Effects of a classroom-based program on physical activity and on-task behavior. 
Medicine & Science in Sports & Exercise, 38(12), 2086-2094.  

Malina, R. (1999). Normal weight gain in growing children. Healthy Weight Journal, 13(3), 37-
38.  

Malina, R. M., Bouchard, C., & Bar-Or, O. (2004). Growth, Maturation & Physical Activity. 
Champaign, IL: Human Kinetics. 

Manuck, S. B., Phillips, J. E., Gianaros, P. J., Flory, J. D., & Muldoon, M. F. (2010). Subjective 
socioeconomic status and presence of the metabolic syndrome in midlife community 
volunteers. Psychosomatic Medicine, 72(1), 35-45.  

Marmot, M. G., Stansfeld, S., Patel, C., North, F., Head, J., White, I., . . . Smith, G. D. (1991). 
Health inequalities among British civil servants: The Whitehall II study. The Lancet, 
337(8754), 1387-1393.  

Martin, K. (2010). Brain boost: Sport and physical activity enhance children's learning.  The 
University of Western Australia: Government of Western Australia. 

Masten, A. S., Roisman, G. I., Long, J. D., Burt, K. B., Obradovic, J., Riley, J. R., . . . Tellegen, 
A. (2005). Developmental cascades: Linking academic achievement and externalizing 
and internalizing symptoms over 20 years. Developmental Psychology, 41(5), 733-746.  

Matthews, K. A., & Gallo, L. C. (2011). Psychological perspectives on pathways linking 
socioeconomic status and physical health. Annual Review of Psychology, 62(1), 501-530.  

McClure, E., Rogeness, G. A., & Thompson, N. M. (1997). Characteristics of adolescent girls 
with depressive symptoms in a so-called "normal" sample. Journal of Affective 
Disorders, 42(2-3), 187-197.  



  

  169 

 

McGrew, K. S. (1993). The relationship between the Woodcock-Johnson Psycho- Educational 
 Battery-Revised Gf-Gc cognitive cluster and reading achievement  across the life-span. 
 Journal of Psychoeducational Assessment Monograph Series, WJ-R Monograph, 39-53. 
McGrew, K. S., & Hessler, G. L. (1995). The relationship between the WJ-R Gf-Gc cognitive 
 clusters and mathematics achievement across the life-span. Journal of 
 Psychoeducational Assessment, 13(1), 21-38. 
McGrew, K. S., & Knopik, S. N. (1993). The relationship between the WJ—R Gf-Gc cognitive 
 clusters and writing achievement across the life-span. School Psychology  Review, 22(4), 
 687-695.  
McGrew, K. S., Werder, J. K., & Woodcock, R. W. (1991). WJ-R Technical Manual. Allen, TX: 
 DLM Teaching Resources. 
McLaren, L. (2007). Socioeconomic status and obesity. Epidemiologic Reviews, 29(1), 29-48.  
McLoyd, V. C. (1998). Socioeconomic disadvantage and child development. American 

Psychologist, 53(2), 185-204.  
McMurray, R. G., Harrell, J. S., Bangdiwala, S. I., & Hu, J. (2003). Tracking of physical activity 

and aerobic power from childhood through adolescence. Medicine & Science in Sports & 
Exercise, 35(11), 1914-1922.  

Mei, Z., Grummer-Strawn, L. M., Pietrobelli, A., Goulding, A., Goran, M. I., & Dietz, W. H. 
 (2002). Validity of body mass index compared with other body-composition screening 
 indexes for the assessment of body fatness in children and  adolescents. American 
 Journal of Clinical Nutrition, 75(6), 978-985. 
Miller, G., Chen, E., & Cole, S. W. (2009). Health psychology: Developing biologically 

plausible models linking the social world and physical health. Annual Review of 
Psychology, 60(1), 501-524.  

Miller, M., & Hinshaw, S. P. (2010). Does childhood executive function predict adolescent 
functional outcomes in girls with ADHD? Journal of Abnormal Child Psychology, 38(3), 
315-326.  

Miller, C. T., & Kaiser, C. R. (2001). A theoretical perspective on coping with stigma. Journal of 
Social Issues, 57(1), 73-92.  

Miller, K., Melnick, M., Barnes, G., Farrell, M., & Sabo, D. (2005). Untangling the links among 
athletic involvement, gender, race, and adolescent academic outcomes. Sociology of Sport 
Journal, 22(2), 178-193.  

Mitchell, J. A., Pate, R. R., Espana-Romero, V., O'Neill, J. R., Dowda, M., & Nader, P. R. 
(2013). Moderate-to-vigorous physical activity is associated with decreases in body mass 
index from ages 9 to 15 years. Obesity (Silver Spring), 21(3), E280-293. 

Mo, F., Turner, M., Krewski, D., & Mo, F. D. (2005). Physical inactivity and socioeconomic 
status in Canadian adolescents. International Journal of Adolescent Medicine and Health, 
17(1), 49-56.  

Mokdad, A. H., Marks, J. S., Stroup, D. F., & Gerberding, J. L. (2004). Actual causes of death in 
the United States, 2000. JAMA, 291(10), 1238-1245.  

Moore, S. C., Patel, A. V., Matthews, C. E., Berrington de Gonzalez, A., Park, Y., Katki, H. A., . 
. . Lee, I. M. (2012). Leisure time physical activity of moderate to vigorous intensity and 
mortality: A large pooled cohort analysis. PLOS Medicine, 9(11), e1001335.  

Morland, K., Wing, S., & Diez-Roux, A. D. (2002). The contextual effect of the local food 
environment on residents’ diets: The atherosclerosis risk in communities study. American 
Journal of Public Health, 92(11), 1761–1768. 



  

  170 

 

Must, A., & Strauss, R. S. (1999). Risks and consequences of childhood and adolescent obesity. 
International Journal of Obesity and Related Metabolic Disorders, 23(Suppl. 2), S2-11.  

Nader, P. R., Bradley, R. H., Houts, R. M., McRitchie, S. L., & O'Brien, M. (2008). Moderate-
to-vigorous physical activity from ages 9 to 15 years. JAMA, 300(3), 295-305.  

Nakamura, B., Ebesutani, C., Bernstein, A., & Chorpita, B. (2009). A psychometric analysis of  
the Child Behavior Checklist DSM-oriented scales. Journal of Psychopathology and 
Behavioral Assessment, 31(3), 178-189. 

National Institute of Child Health and Human Development (NICHD). (2006). The NICHD 
 Study of Early Child Care and Youth Development (SECCYD): Findings for Children 
 up to Age 4 1/2 Years. (NIH Publication No. 05-4318). Washington, DC: U.S. 
 Government Printing Office. 
Nazmi, A., & Victora, C. G. (2007). Socioeconomic and racial/ethnic differentials of C-reactive 

protein levels: A systematic review of population-based studies. BMC Public Health, 
7(1), 1-12.  

Nelson, M. C., & Gordon-Larsen, P. (2006). Physical activity and sedentary behavior patterns 
are associated with selected adolescent health risk behaviors. Pediatrics, 117(4), 1281-
1290.  

Nelson, M. C., Neumark-Stzainer, D., Hannan, P. J., Sirard, J. R., & Story, M. (2006). 
Longitudinal and secular trends in physical activity and sedentary behavior during 
adolescence. Pediatrics, 118(6), e1627-e1634.  

NICHD Early Child Care Research Network. (1997). Poverty and patterns of child care. In J. 
 Brooks-Gunn & G. Duncan (Eds.), Consequences of growing up poor (pp. 100-131). 
 New York, NY: Russell Sage Foundation. 
NICHD Early Child Care Research Network. (2005). Child care and development: Results from 
 the NICHD Study of Early Child Care and Youth Development. New York, NY: Guilford 
 Press.  
Novak, M., Ahlgren, C., & Hammarström, A. (2005). A life-course approach in explaining social 
 inequity in obesity among young adult men and women. International Journal of Obesity, 
 30(1), 191-200.  
Ogden, C. L., Carroll, M. D., Curtin, L. R., Lamb, M. M., & Flegal, K. M. (2010). Prevalence of 

high body mass index in US children and adolescents, 2007-2008. JAMA, 303(3), 242-
249.  

Ogden, C. L., Carroll, M. D., Kit, B. K., & Flegal, K. M. (2012). Prevalence of Obesity in the 
United States, 2009–2010.  Hyattsville, MD: National Center for Health Statistics. 

Ogden, C. L., Carroll, M. D., Kit, B. K., & Flegal, K. M. (2014). Prevalence of Childhood and 
Adult Obesity in the United States, 2011-2012. JAMA, 311(8), 806-814.  

Osborn, R. G., & Meador, D. M. (1990). The memory performance of selected depressed and 
nondepressed nine- to eleven-year-old male children. Behavioral Disorders, 16(1), 32-38.  

Pamuk, E. D., Makuc, K., Heck, C., Reuben, C., & Lochner, K. (1998). Socioeconomic Status 
and Health Chartbook. Health, United States, 1998. Hyattsville, MD: National Center for 
Health Statistics. 

Pate, R.R., Baranowski, T., Dowda, M., & Trost, S. (1996). Tracking of physical activity in 
 young children. Medicine & Science in Sports & Exercise, 28, 92–96. 
Patrick, K., Norman, G. J., Calfas, K. J., Sallis, J. F., Zabinski, M. F., Rupp, J., & Cella, J. 

(2004). Diet, physical activity, and sedentary behaviors as risk factors for overweight in 
adolescence. Archives of Pediatrics and Adolescent Medicine, 158(4), 385-390.  



  

  171 

 

Peeters, A., Barendregt, J. J., Willekens, F., Mackenbach, J. P., Al Mamun, A., & Bonneux, L. 
(2003). Obesity in adulthood and its consequences for life expectancy: A life-table 
analysis. Annals of Internal Medicine, 138(1), 24-32.  

Pellegrini, A. D., Huberty, P. D., & Jones, I. (1995). The effects of recess timing on children’s 
playground and classroom behaviors. American Educational Research Journal, 32(4), 
845-864.  

Pierce, J. W., & Wardle, J. (1997). Cause and effect beliefs and self-esteem of overweight 
children. Journal of Child Psychology and Psychiatry and Allied Disciplines, 38(6), 645-
650.  

Prokop, J. L., & Galon, P. (2011). Healthy, Hunger-Free Kids Act of 2010: An opportunity for 
school nurses to make a difference. The Journal of School Nursing, 27(6), 401-403. 

Puhl, R. M., & Latner, J. D. (2007). Stigma, obesity, and the health of the nation's children. 
Psychological Bulletin, 133(4), 557-580.  

Raudsepp, L. (2006). The relationship between socio-economic status, parental support and 
adolescent physical activity. Acta Paediatrica, 95(1), 93-98.  

Raudsepp, L., & Viira, R. (2000). Sociocultural correlates of physical activity in adolescents. 
Pediatric Exercise Science, 12(1), 51-60.  

Reed, J. A., Einstein, G., Hahn, E., Hooker, S. P., Gross, V. P., & Kravitz, J. (2010). Examining 
the impact of integrating physical activity on fluid intelligence and academic 
performance in an elementary school setting: A preliminary investigation. Journal of 
Physical Activity and Health, 7, 343-351.  

Reilly, J. J., Methven, E., McDowell, Z. C., Hacking, B., Alexander, D., Stewart, L., & Kelnar, 
C. J. (2003). Health consequences of obesity. Archives of Disease in Childhood, 88(9), 
748-752.  

Riddoch, C. J., Andersen, L. B., Wedderkopp, N., Harro, M., Klasson-Heggebo, L., Sardinha, L. 
B., . . . Ekelund, U. (2004). Physical activity levels and patterns of 9-and 15-yr-old 
European children. Medicine & Science in Sports & Exercise, 36(1), 86-92.  

Riggs, N., Huh, J., Chou, C.-P., Spruijt-Metz, D., & Pentz, M. (2012). Executive function and 
latent classes of childhood obesity risk. Journal of Behavioral Medicine, 35(6), 642-650.  

Ritchie, S. J., & Bates, T. C. (2013). Enduring links from childhood mathematics and reading 
achievement to adult socioeconomic status. Psychological Science, 24(7), 1301-1308.  

Robert Wood Johnson Foundation. (2012). Declining childhood obesity rates—where are we 
seeing the most progress? Princeton, NJ. 

Roberts, C. K., Freed, B., & McCarthy, W. J. (2010). Low aerobic fitness and obesity are 
associated with lower standardized test scores in children. Journal of Pediatrics, 156(5), 
711-718.  

Sallis, J. F., McKenzie, T. L., Kolody, B., Lewis, M., Marshall, S., & Rosengard, P. (1999). 
Effects of health-related physical education on academic achievement: Project SPARK. 
Research Quarterly for Exercise and Sport, 70(2), 127-134.  

Sallis, J. F., & Owen, N. (1998). Physical Activity and Behavioral Medicine. Thousand Oaks,  
CA: Sage. 

Santos, M. P., Esculcas, C., & Mota, J. (2004). The relationship between socioeconomic status 
and adolescents’ organized and nonorganized physical activities. Pediatric Exercise 
Science, 16(3), 210-218.  

Scholnick, E. K., & Friedman, S. L. (1993). Planning in context: Developmental and situational 
 considerations. International Journal of Behavioral Development, 16(2), 145-167. 



  

  172 

 

Scholnick, E. K., Friedman, S. L., & Wallner-Allen, K. E. (1997). The developmental psychology 
 of planning: Why, how, and when do we plan? Mahwah, NJ: Lawrence Erlbaum 
 Associates Publishers. 
Schwartz, D., Gorman, A. H., Nakamoto, J., & Toblin, R. L. (2005). Victimization in the peer 

group and children's academic functioning. Journal of Educational Psychology, 97(3), 
425-435.  

Schwimmer, J. B., Burwinkle, T. M., & Varni, J. W. (2003). Health-related quality of life of 
severely obese children and adolescents. JAMA, 289(14), 1813-1819.  

Sgrenci, A. E., & Faith, M. S. (2011). Psychosocial aspects of childhood obesity. In L. A. 
Moreno, I. Pigeot & W. Ahrens (Eds.), Epidemiology of Obesity in Children and 
Adolescents (pp. 419-429). New York, NY: Springer. 

Shallice, T. (1982). Specific impairments of planning. Philosophical Transactions of the Royal 
 Society of London. Series B: Biological Sciences, 298(1089), 199-209. 
Shephard, R. J., Volle, M., Lavallee, H., LaBarre, R., Jequier, J. C., & Rajic, M. (1984). 

Required physical activity and academic grades: A controlled longitudinal study. In J. 
Ilmarinen & I. Valimaki (Eds.), Children and Sport (pp. 58-63). Berlin: Springer Verlag. 

Shore, S. M., Sachs, M. L., Lidicker, J. R., Brett, S. N., Wright, A. R., & Libonati, J. R. (2008). 
Decreased scholastic achievement in overweight middle school students. Obesity (Silver 
Spring), 16(7), 1535-1538.  

Shoup, J. A., Gattshall, M., Dandamudi, P., & Estabrooks, P. (2008). Physical activity, quality of 
life, and weight status in overweight children. Quality of Life Research, 17(3), 407-412.  

Sibley, B. A., & Etnier, J. L. (2003). The relationship between physical activity and cognition in 
children: A meta-analysis. Pediatric Exercise Science, 15(3), 243–256.  

Simon, H. A. (1975). The functional equivalence of problem solving skills. Cognitive 
 Psychology, 7(2), 268-288.  
Singh, G. K., Kogan, M. D., Van Dyck, P. C., & Siahpush, M. (2008). Racial/ethnic, 

socioeconomic, and behavioral determinants of childhood and adolescent obesity in the 
United States: Analyzing independent and joint associations. Annals of Epidemiology, 
18(9), 682-695. 

Singh, G. K., Siahpush, M., & Kogan, M. D. (2010a). Neighborhood socioeconomic conditions, 
built environments, and childhood obesity. Health Affairs, 29(3), 503-512.  

Singh, G. K., Siahpush, M., & Kogan, M. D. (2010b). Rising Social Inequalities in US 
Childhood Obesity, 2003–2007. Annals of Epidemiology, 20(1), 40-52.  

Singh, A., Uijtdewilligen, L., Twisk, J. W. R., Mechelen, W., & Chinapaw, M. J. M. (2012). 
Physical activity and performance at school. Archives of Pediatrics and Adolescent 
Medicine, 166(1), 49-55. 

Sirin, S. R. (2005). Socioeconomic status and academic achievement: A meta-analytic review of 
research. Review of Educational Research, 75(3), 417-453.  

Slavin, R. E. (1995). Best evidence synthesis: An intelligent alternative to meta-analysis. Journal 
of Clinical Epidemiology, 48(1), 9-18.  

Smith, J. P. (2007). The impact of socioeconomic status on health over the life-course. Journal of 
Human Resources, 42(4), 739-764.  

Snell, E. K., Adam, E. K., & Duncan, G. J. (2007). Sleep and the body mass index and obesity 
status of children and adolescents. Child Development, 78, 309-323.  

Sobal, J., & Stunkard, A. J. (1989). Socioeconomic status and obesity: A review of the literature. 
Psychological Bulletin, 105(2), 260-275.  



  

  173 

 

St Clair-Thompson, H. L., & Gathercole, S. E. (2006). Executive functions and achievements in 
school: Shifting, updating, inhibition, and working memory. The Quarterly Journal of 
Experimental Psychology, 59(4), 745-759.  

Starfield, B., Riley, A. W., Witt, W. P., & Robertson, J. (2002). Social class gradients in health 
during adolescence. Journal of Epidemiology and Community Health, 56(5), 354-361.  

Starfield, B., Robertson, J., & Riley, A. W. (2002). Social class gradients and health in 
childhood. Ambulatory Pediatrics, 2(4), 238-246.  

Steele, C. M., & Aronson, J. (1995). Stereotype threat and the intellectual test performance of 
African Americans. Journal of Personality and Social Psychology, 69(5), 797-811. 

Steinbeck, K. S. (2001). The importance of physical activity in the prevention of overweight and 
obesity in childhood: A review and an opinion. Obesity Reviews, 2(2), 117-130.  

Stephens, L. J., & Schaben, L. A. (2002). The effect of interscholastic sports participation on 
academic achievement of middle level school students. National Association of 
Secondary School Principals. NASSP Bulletin, 86(630), 34-41.  

Stormshak, E. A., & Bierman, K. L. (1998). The implications of different developmental patterns 
 of disruptive behavior problems for school adjustment. Conduct Problems Prevention 
 Research Group. Development and Psychopathology, 10(3), 451-467. 
Story, M., Kaphingst, K. M., & French, S. (2006). The role of schools in obesity prevention. The 

Future of Children, 16(1), 109-142. 
Strauss, R. S. (2000). Childhood obesity and self-esteem. Pediatrics, 105(1), e15.   
Strauss, C. C., Lahey, B. B., & Jacobsen, R. H. (1982). The relationship of three measures of 

childhood depression to academic underachievement. Journal of Applied Developmental 
Psychology, 3(4), 375-380.  

Strong, W. B., Malina, R. M., Blimkie, C. J., Daniels, S. R., Dishman, R. K., Gutin, B., . . . 
Trudeau, F. (2005). Evidence based physical activity for school-age youth. Journal of 
Pediatrics, 146(6), 732-737.  

Taras, H. (2005). Physical activity and student performance at school. Journal of School Health, 
75(6), 214-218.  

Taras, H., & Potts-Datema, W. (2005). Obesity and student performance at school. Journal of 
School Health, 75(8), 291-295.  

Taveras, E. M., Rifas‐Shiman, S. L., Berkey, C. S., Rockett, H. R., Field, A. E., Frazier, A. L., . 
. . Gillman, M. W. (2012). Family dinner and adolescent overweight. Obesity Research, 
13(5), 900-906.  

Tomporowski, P. D., Davis, C. L., Lambourne, K., Gregoski, M., & Tkacz, J. (2008). Task 
switching in overweight children: Effects of acute exercise and age. Journal of Sport 
Exercise Psychology, 30(5), 497-511.  

Tomporowski, P. D., Davis, C. L., Miller, P. H., & Naglieri, J. A. (2008). Exercise and children's 
intelligence, cognition, and academic achievement. Educational Psychology Review, 
20(2), 111-131.  

Tremarche, P. V., Robinson, E. M., & Graham, L. B. (2007). Physical education and its effect on 
elementary testing results. Physical Educator, 64(2), 58-64.  

Troiano, R. P., Berrigan, D., Dodd, K. W., Mâsse, L. C., Tilert, T., & McDowell, M. (2008). 
Physical activity in the United States measured by accelerometer. Medicine & Science in 
Sports & Exercise, 40(1), 181-188.  

Trost, S. G. (2009). Physical Education Physical Activity and Academic Performance, Research 
Brief.  San Diego, CA: Active Living Research. 



  

  174 

 

Trost, S. G., Pate, R. R., Sallis, J. F., Freedson, P. S., Taylor, W. C., Dowda, M., & Sirard, J. 
(2002). Age and gender differences in objectively measured physical activity in youth. 
Medicine & Science in Sports & Exercise, 34(2), 350-355.  

United States Department of Health Human Services. National Institutes of Health. Eunice 
 Kennedy Shriver National Institute of Child Health and Human Development (NICHD). 
 (2010a). NICHD Study of Early Child Care and Youth Development: Phase III, 2000-
 2004 [United States]. 
United States Department of Health Human Services. National Institutes of Health. Eunice 
 Kennedy Shriver National Institute of Child Health and Human Development (NICHD). 
 (2010b). NICHD Study of Early Child Care and Youth Development: Phase IV, 2005-
 2008 [United States]. 
van der Sluis, S., de Jong, P. F., & van der Leij, A. (2007). Executive functioning in children, 

and its relations with reasoning, reading, and arithmetic. Intelligence, 35(5), 427-449.  
Vincenzi, H. (1987). Depression and reading ability in sixth-grade children. Journal of School 

Psychology, 25(2), 155-160.  
Wang, Y., & Beydoun, M. A. (2007). The obesity epidemic in the United States—gender, age, 

socioeconomic, racial/ethnic, and geographic characteristics: A systematic review and 
meta-regression analysis. Epidemiologic Reviews, 29(1), 6-28.  

Wang, Y., Monteiro, C., & Popkin, B. M. (2002). Trends of obesity and underweight in older 
children and adolescents in the United States, Brazil, China, and Russia. The American 
Journal of Clinical Nutrition, 75(6), 971-977. 

Wang, Y., & Zhang, Q. (2006). Are American children and adolescents of low socioeconomic 
status at increased risk of obesity? Changes in the association between overweight and 
family income between 1971 and 2002. American Journal of Clinical Nutrition, 84(4), 
707-716. 

Willms, J. D. (2003). Ten Hypotheses About Socioeconomic Gradients and Community 
Differences in Children’s Developmental Outcomes. Ottawa, Canada: Human Resources 
Development Canada. 

Willms, J. D., Tremblay, M. S., & Katzmarzyk, P. T. (2003). Geographic and demographic 
variation in the prevalence of overweight Canadian children. Obesity Research, 11(5), 
668-673.  

Welsh, M. C. (1991). Rule-guided behavior and self-monitoring on the Tower of Hanoi disk-
 transfer task. Cognitive Development, 6(1), 59-76.  
Welsh, M. C., Pennington, B. F., Ozonoff, S., Rouse, B., & et al. (1990). Neuropsychology of 
 early-treated phenylketonuria: Specific executive function deficits. Child Development, 
 6, 1697-1713. 
Welsh, M. C., Satterlee-Cartmell, T., & Stine, M. (1999). Towers of Hanoi and London: 
 Contribution of working memory and inhibition to performance. Brain and Cognition, 
 41(2), 231-242. 
Woodcock, R. W. (1978). Development and standardization of the Woodcock-Johnson Psycho-
 Educational Battery. Chicago, IL: Riverside. 
Woodcock, R. W. (1999). What can Rasch-based scores convey about a person's test 
 performance. In S. E. Embretson & S. L. Hershberger (Eds.), The New Rules of 
 Measurement: What Every Psychologist and Educator Should Know (pp. 105-128). 
 Mahwah, NJ: Lawrence Erlbaum Associates. 



  

  175 

 

Woodcock, R. W., & Dahl, M. N. (1971). A common scale for the measurement of person ability 
 and test item difficulty (AGS Paper No. 10). Circle Pines, MN: American Guidance 
 Service, 3800, 60008-64015. 
Woodcock, R. W., & Johnson, M. B. (1989). Woodcock-Johnson Psycho-Educational Battery-
 Revised. Allen, TX: DLM Teaching Resources. 
Woodcock, R. W., & Johnson, M. B. (1990). Woodcock-Johnson Psycho-Educational Battery-
 Revised. Itasca, IL: Riverside Publishing. 
World Health Organization. (2003). Obesity and overweight.  Retrieved from 

who.int/dietphysicalactivity/media/en/gsfs_obesity.pdf. 
Wothke, W. (1993). Nonpositive definite matrices in structural modeling. In K. A. Bollen 
 & J. S. Long (Eds.), Testing structural equation models (pp. 256-293). Newbury Park, 
 CA: Sage. 
Zahn–Waxler, C., Klimes–Dougan, B., & Slattery, M. J. (2000). Internalizing problems of 
 childhood and adolescence: Prospects, pitfalls, and progress in understanding the 
 development of anxiety and depression. Development and Psychopathology, 12(03), 443-
 466. 


