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Table 39 
 
Descriptive Statistics for Socioeconomic Status Categorical Based on Income-to-Needs Ratio  
 

 
Age 

 
Categorical 

 
n 

 
% 
 

 
9 

 
Poor 
 
Near Poor 
 
Not Poor 

 
71 
 

118 
 

748 

 
7.58 

 
12.59 

 
79.83 

 
10 Poor 

 
Near Poor 
 
Not Poor 

83 
 

110 
 

756 

8.75 
 

11.59 
 

79.66 
 

11 Poor 
 
Near Poor 
 
Not Poor 

82 
 

133 
 

759 

8.42 
 

13.66 
 

77.93 
 

12 Poor 
 
Near Poor 
 
Not Poor 

80 
 

114 
 

751 
 

8.47 
 

12.06 
 

79.47 

15 Poor 
 
Near Poor 
 
Not Poor 

68 
 

125 
 

725 

7.41 
 

13.62 
 

78.98 
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Table 40 
 
Descriptive Statistics for Socioeconomic Status 
 

 
 
 
 

Age 

 
 
 
 

M 

 
 
 
 

Median 

  
 
 
 

Minimum 

 
 
 
 

Maximum 

 
95% CI 

 
 

SD 
 

N 
 

LL 
 

UL 
  

 
9 

 
4.39 

 
3.27 

 
3.77 

 
982 

 
0.09 

 
26.64 

 
4.16 

 
4.63 

 
10 

 
4.50 

 
3.43 

 
3.88 

 
985 

 
0.07 

 
32.47 

 
4.26 

 
4.74 

 
11 

 
4.53 

 
3.44 

 
4.06 

 
996 

 
0.11 

 
28.67 

 
4.28 

 
4.79 

 
12 

 
4.54 

 
3.49 

 
4.15 

 
979 

 
0.11 

 
39.59 

 
4.28 

 
4.80 

 
15 

 
5.26 

 
3.79 

 
5.79 

 
924 

 
0.07 

 
63.55 

 
4.89 

 
5.63 

 
 
Note. SD = standard deviation; CI = confidence interval; LL = lower limit; UL = upper limit. A log transformation was used to 
normalize the distribution. 
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Table 41 
 
Mean Socioeconomic Status by Age: Post-Hoc T-Tests of Mean Differences 
 

 
Age 

 
M 

 
9 

 
10  
 

 
11  
 

 
12  
 

 
15 
 

 
9 

 
1.16 

  
-1.53 

 
-2.50† 

 
-3.12* 

 
-5.21*** 
 

10 1.17   -1.45 -2.05* -4.44*** 

11 1.19    -0.97 -3.53** 

12 1.20     -3.04** 

15 1.26   
 

   

 
Note: The df at each age = 1084. A log transformation was used to normalize the distribution. 
†p < .10.  *p < .05.  **p < .01.  ***p < .0001. 
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Table 42 
 
Descriptive Statistics for Socioeconomic Status Categorical and Body Mass Index Weight 
Categories by Age 
 

 
Age 

 
SES Categorical 

 
BMI Weight Category 

 
n 

 
% 
 

 
9 

 
Poor 
 
 
 
 
 
Near Poor 
 
 
 
 
 
Not Poor 

 
Obese 
 
Overweight  
 
Healthy Weight 
 
Obese 
 
Overweight  
 
Healthy Weight 
 
Obese 
 
Overweight  
 
Healthy Weight 
 

 
12 
 

12 
 

36 
 

21 
 

14 
 

71 
 

94 
 

98 
 

471 

 
20.00 

 
20.00 

 
60.00 

 
19.81 

 
13.21 

 
66.98 

 
14.18 

 
14.78 

 
71.04 

10 Poor 
 
 
 
 
 
Near Poor 
 
 
 
 
 
Not Poor 

Obese 
 
Overweight  
 
Healthy Weight 
 
Obese 
 
Overweight  
 
Healthy Weight 
 
Obese 
 
Overweight  
 
Healthy Weight 
 

21 
 
9 
 

39 
 

22 
 

18 
 

74 
 

83 
 

83 
 

464 

30.43 
 

13.04 
 

56.52 
 

19.30 
 

15.79 
 

64.91 
 

13.17 
 

13.17 
 

73.65 

11 Poor Obese 23 31.94 
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Table 42 Cont’d  
 
 
 
 
 
Near Poor 
 
 
 
 
 
Not Poor 

 
 
Overweight  
 
Healthy Weight 
 
Obese 
 
Overweight  
 
Healthy Weight 
 
Obese 
 
Overweight  
 
Healthy Weight 
 

 
 

11 
 

38 
 

32 
 

16 
 

57 
 

109 
 

96 
 

454 

 
 

15.28 
 

52.78 
 

30.48 
 

15.24 
 

54.29 
 

16.54 
 

14.57 
 

68.89 

12 Poor 
 
 
 
 
 
Near Poor 
 
 
 
 
 
Not Poor 

Obese 
 
Overweight  
 
Healthy Weight 
 
Obese 
 
Overweight  
 
Healthy Weight 
 
Obese 
 
Overweight  
 
Healthy Weight 
 

14 
 

13 
 

27 
 

35 
 

19 
 

61 
 

91 
 

87 
 

463 

25.93 
 

24.07 
 

50.00 
 

30.43 
 

16.52 
 

53.04 
 

14.20 
 

13.57 
 

72.23 

15  
 
 
 
 
 
 
 
 
 

Poor 
 
 
 
 
 
Near Poor 
 
 
 

Obese 
 
Overweight  
 
Healthy Weight 
 
Obese 
 
Overweight  
 

18 
 

10 
 

27 
 

32 
 

21 
 

32.73 
 

18.18 
 

49.09 
 

28.57 
 

18.75 
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Table 42 Cont’d  
 
 
 
Not Poor 

 
 
Healthy Weight 
 
Obese 
 
Overweight  
 
Healthy Weight 
 

 
 

59 
 

70 
 

94 
 

451 

 
 

52.68 
 

11.38 
 

15.28 
 

73.33 

 
Note. SES = socioeconomic status; BMI = body mass index. 
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Table 43 
 
Mean Body Mass Index by Age and Socioeconomic Status Continuous Based on Income-to-
Needs Ratio at 2 S.D. Above Mean: Post-Hoc T-Tests of Mean Differences 
 

 
Age 

 
M 

 
9 

 
11 
 

 
12 
 

 
15 
 

 
9 

 
18.54 

  
-7.42 

 
-9.60 

 
-11.57 

 
11 19.76   -4.22 -7.63 

 
12 20.33    -5.35 

 
15 21.72     

 
 
Note. The df at each age = 948. 
All t-test differences are significant at p < .0001. 
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Table 44 
 
Mean Body Mass Index by Age and Socioeconomic Status Continuous Based on Income-to-
Needs Ratio at 1 S.D. Above Mean: Post-Hoc T-Tests of Mean Differences 
 

 
Age 

 
M 

 
9     11 
 

 
12 
 

 
15 
 

 
9 

 
18.62 

 
-11.95  

 
-14.52 

 
-19.09 

 
11 19.94  -7.02 -14.53 

 
12 20.53   -10.73 

 
15 22.28    

 
 
Note. The df at each age = 948. 
All t-test differences are significant at p < .0001. 
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Table 45 
 
Mean Body Mass Index by Age and Socioeconomic Status Continuous Based on Income-to-
Needs Ratio at 1 S.D. Below Mean: Post-Hoc T-Tests of Mean Differences 
 

 
Age 

 
M 

    
 9       11 

 
12 

 
 

 
 

 
15 
 

 
9 
 

 
18.76 

 
 

 
-13.53  

 
-16.37 

 
-20.63 

 
11 20.28   -6.84 -15.64 

 
12 20.94    -12.59 

 
15 23.41     

 
 
Note. The df at each age = 948. 
All t-test differences are significant at p < .0001. 
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Table 46 
 
Mean Body Mass Index by Age and Socioeconomic Status Continuous Based on Income-to-
Needs Ratio at 2 S.D. Below Mean: Post-Hoc T-Tests of Mean Differences 
 

 

 
Note. The df at each age = 948. 
All t-test differences are significant at p < .0001. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
Age 

  
M 

    
 9 

  
11 
 

 
12 
 

 
15 
 

 
9 
 

  
18.83 

 
 

 
-9.76  

 
-12.31 

 
-16.03 

 
11  20.46   -4.58 -11.50 

 
12  21.14    -9.40 

 
15  23.98     
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Table 47 
 
Mean Body Mass Index by Socioeconomic Status Categorical and Age: Post-Hoc T-Tests of 
Mean Differences 
 
 
Age 

 
M 

 
SES Categorical 

 
     Poor 
      

 
Near Poor 
 

 
Not Poor 
 

 
9 

 
18.63 

 
18.62 

 
18.69 

 

 
Poor 
 
Near Poor 
 
Not Poor 

  
0.05 
 
 
 
 

 
-0.28 
 
-0.43 

 
11 

 
20.29 

 
20.23 

 
20.07 

 
Poor 
 
Near Poor 
 
Not Poor 

  
0.23 
 
 
 
 

 
0.82 
 
0.79 

 
 
12 

 
 

21.25 
 

20.63 
 

20.69 

 
 
Poor 
 
Near Poor 
 
Not Poor 

  
 
2.02 
 
 
 
 

 
 
2.01 
 
-0.25 

 
 
15 

 
 

24.49 
 

23.46 
 

22.54 
 

 
 
Poor 
 
Near Poor 
 
Not Poor 

  
 
1.53 
 
 
 
 

 
 
3.38* 

 

2.31 

 
Note. SES = socioeconomic status. The df at each age = 943. 
†p < .10.  *p < .05.  **p < .01.  ***p < .0001. 
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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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Chapter 52.7   2/03/00

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 
 

 
 
 
 
 



  

  

 
158 

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 
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