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Abstract and Introduction  

Abstract  

Background: The prevalence of obesity and overweight is increasing globally. Frequently coexisting 
with under-nutrition in developing countries, obesity is a major contributor to chronic disease, and will 
become a serious healthcare burden especially in countries with a larger percentage of youthful 
population. 35% of the population of Saudi Arabia are under the age of 16, and adult dietary 
preferences are often established during early childhood years. Our objective was to examine the 
dietary habits in relation to body-mass-index (BMI) and waist circumference (W_C), together with 
exercise and sleep patterns in a cohort of male and female Saudi school children, in order to 
ascertain whether dietary patterns are associated with obesity phenotypes in this population. 
Methods: 5033 boys and 4400 girls aged 10 to 19 years old participated in a designed Food 
Frequency Questionnaire. BMI and W_C measurements were obtained and correlated with dietary 
intake. 
Results: The overall prevalence of overweight and obesity was 12.2% and 27.0% respectively, with 
boys having higher obesity rates than girls (P Ò 0.001). W_C and BMI was positively correlated with 
sugar-sweetened carbonated beverage (SSCB) intake in boys only. The association between male 
BMI and SSCB consumption was significant in a multivariate regression model (P < 0.0001). SSCB 
intake was positively associated with poor dietary choices in both males and females. Fast food meal 
intake, savory snacks, iced desserts and total sugar consumption correlated with SSCB intake in 
both boys (r = 0.39, 0.13, 0.10 and 0.52 respectively, P < 0.001) and girls (r = 0.45, 0.23, 0.16 and 
0.55 respectively, P < 0.001). Older children reported eating significantly less fruit and vegetables 
than younger children; and less eggs, fish and cereals. Conversely, consumption of SSCB and 
sugar-sweetened hot beverages were higher in older versus younger children (P < 0.001). BMI and 
W_C were negatively correlated with hours of night-time sleep and exercise in boys, but only with 
night time sleep in girls, who also showed the lowest frequency of exercise. 
Conclusions: A higher intake of SSCB is associated with poor dietary choices. Male SSCB intake 
correlates with a higher W_C and BMI. Limiting exposure to SSCB could therefore have a large 
public health impact. 

Background  
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The prevalence of overweight and obesity amongst children in Saudi Arabia has previously been 
reported to be between 8ï14% and 6ï17% respectively.[1,2] Several studies suggest that these levels 
are rising alarmingly.[3,4] Obesity is a risk factor for cardiovascular disease,[5] Diabetes[6] and certain 
types of cancer.[7] It can also be associated with non-fatal but debilitating illnesses such as respiratory 
difficulties, infertility and musculoskeletal disorders.[8] Additionally, increased waist circumference 
(W_C) has been associated with the risk of developing Insulin Resistance[9] and Metabolic 
Syndrome.[10] Several recent studies suggest that increased abdominal adiposity and W_C is a strong 
predictor of all-cause mortality.[11,12] Worldwide obesity has increased dramatically, and in the last two 
decades this condition which was once considered primarily a disease of industrialized countries, 
now increasingly affects individuals from developing countries at even higher growth rates.[13,14] 
According to data available in 2004 from the WHO Global Database on Body Mass Index, the adult 
prevalence of overweight in Saudi Arabia was 72.5% in the population aged between 30 and 70 
years.[15] Additionally, 35% of the Saudi population are under the age of 16, compared to 20% in the 
United States, and thus the burden of healthcare is likely to increase considerably in the next several 
decades. Childhood corpulence is a predictor for adult disease.[8,16] In particular, recent studies have 
shown that increased BMI in childhood may predict the occurrence of obesity in adulthood.[17,18] Since 
the prevalence of obesity amongst the existing adult Saudi population is already high,[19,20] and in view 
of the poor success rate of adult obesity treatment programs,[21] there is a growing need to develop 
preventive strategies aimed towards the younger population. In children as opposed to adults, the 
BMI values vary with both age and gender, thus the preferred assessment is BMI-for-age, in which 
children with a BMI-for-age between the 85th and 95th percentile are classified as being overweight 
and those in the Ó 95th percentile are considered obese.[22]  

Excessive calorie intake in the form of a number of macronutrients has been associated with weight 
gain. Energy intake from sugar-sweetened carbonated beverages (SSCB) now accounts for a 
significant fraction of the total caloric intake of young people,[23] and consumption has been implicated 
in promoting obesity in several,[24ï27] but not all studies.[28ï31] Sucrose, fructose and glucose-sweetened 
beverage intake has been associated with poor diet quality[31,32] and fast food consumption.[33] 
Although SSCB intake has increased dramatically over the past several decades,[34] the effect on 
health outcome associated with SSCB intake is still the subject of much debate.[35] Out of 25 
individual cross-sectional and prospective cohort studies, only 12 have identified significant 
associations between soft drink consumption and weight gain.[35] SSCB intake has also been 
associated with hypertension and dyslipidemia,[36] components which together with increased 
adiposity constitute the Metabolic Syndrome, a common for-runner of Type 2 Diabetes. Recent 
studies indicate that the prevalence of adult obesity, diabetes and the Metabolic Syndrome is 
increasing in Saudi Arabia,[19,20,37,38] in line with other developing countries world-wide. 

Given these observations, the influence of SSCB on diet quality can be viewed as a worldwide health 
concern. The aims of this study were to examine the dietary patterns that may affect anthropological 
factors of male and female Saudi school students between the age of 10 and 19, and to determine 
the prevalence of any nutritional trends which may impact on health outcomes in the future. A 
designed questionnaire was used to collect data regarding dietary habits, weight, height, BMI, waist 
circumference, physical activity and sleep patterns. 

Methods  

Subjects and Survey Procedure  

This was a cross-sectional study conducted during the scholastic year of 2007, which included both 
male and female Saudi children between the ages of 10 and 19, randomly selected from 450 
intermediate and secondary schools in different regions of the capital city of Riyadh, corresponding to 
2.7% of the Riyadh student population for that year. The study protocol was reviewed and approved 
by the Institutional Review Board (IRB) and because all data were collected anonymously, a waiver 
of consent was granted by the Research Ethics Committee of the King Faisal Specialist Hospital & 
Research Centre. Parents were notified in writing about the objectives of the study and were invited 
to contact their respective schools to ask questions or to withdraw their child from the study. A total of 
10,000 subjects were interviewed, and after removing subjects with missing/incomplete data, 9433 
anonymized entries were included in the study, aged between 10 and 19 years, with an overall male 
to female ratio of 1.14. Anthropometric measurements of weight, height and waist circumference 
were carried out by the same team of experienced nurses and one attending physician in order to 
avoid inter-examiner variability. Weight was measured in light clothing and without shoes using a 
digital scale, and was recorded to the nearest 100 g. Height was measured as the distance from the 
top of the head to the bottom of the feet without shoes using a fixed stadiometer. BMI-for-age 
(calculated as Kg body weight/m2) was categorized as < 5th percentile, Ó 5th and < 85th percentile, Ó 
85th and < 95th percentile, and Ó 95th percentile using 2000 Centre for Disease Control gender-specific 
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growth charts.[22] Waist circumference was measured at the narrowest part between the lower rib and 
the iliac crest (the natural waist) using a non-elastic flexible tape and recorded to the nearest 0.1 cm. 
Age and gender-specific W_Cs were divided into the following percentiles according to Fernandez et 
al:[39] Ò 10th percentile; Ó 10th and Ò 75th percentile; Ó 75th and Ò 90th percentile and Ó 90th percentile. 

Dietary Assessment  

A purpose-designed 7-day food frequency questionnaire (FFQ), previously translated into Arabic and 
including colored pictures of the food items under investigation was used in this study. Children were 
briefed as to how to complete the questionnaire prior to filling out their response. The variables 
studied were related to 7-day recall of intake of several types of commonly available fast food meals 
such as beef burger meal with French fries and a choice of either sugar-sweetened or diet 
carbonated beverage, chicken burger meal, chicken nugget meal or fried chicken meal. Other items 
such as apple pie, frozen desserts and pizza were included in the survey on the basis of their 
availability at fast food restaurants. Major nutrient sources queried included eggs, cheese, fish, 
selected fruits (apples, oranges bananas and dates) and vegetables (carrots, salad and corn), bread, 
sweetened and unsweetened cereal, sweet and savory snacks and drink consumption. Items 
included in the questionnaire were selected from a larger list of food and drink items, the frequency of 
consumption having previously been tested in a small pilot study performed with 420 Riyadh school 
children during the preceding scholastic year. The survey included questions related to SSCB intake 
either as part of a fast food meal, or alone. Other items included as independent variables based on 
their possible relationship with beverage intake were donuts, muffin/cake, ice cream, and savory 
snacks such as potato crisps and popcorn). Local foods were also featured in the questionnaire in 
the form of shawarma, and a typical rice and meat dish (Kabsa). For tea, coffee and milk, number of 
cups consumed per week were recorded. The number of spoonfuls of sugar added to beverages (5 g 
per serving) was also included in the questionnaire. The nutrient content of these food items was 
calculated from the USDA National Nutrient Database for Standard Reference[40] and verified 
wherever possible by nutritional information from food manufacturers. 

Physical Activity and Sleep Patterns  

The frequency of physical activity was monitored. Students were asked to report the number of 
occasions per week that they took part in exercise consisting of 30 minutes or more of moderate 
activity. Students were also asked to record their normal duration of night-time and day-time sleep. 

Statistical Analysis  

Only forms with a complete set of valid data were included in this study, in which we aimed to sample 
10,000 children. The response rate was 94.4%, with the remaining subjects electing not to 
participate. All statistical analyses were performed using SPSS version 13.0 (SPSS, Inc., Chicago 
IL.). One way ANOVA with Tukey's posthoc test was used to compare differences in means of BMI, 
W_C, food intake frequency, exercise frequency and sleep patterns amongst gender within the three 
age groups (n = 9433). Percentage data were compared using the z-test for column proportions. 
Statistical significance was set at P Ò 0.05 for all tests. For the correlation analysis, the data was 
filtered for possible over and under reporting by mean intake ± 1 standard deviation[41] of mean total 
Kcal intake as recommended by Ventura et al.[42] Following this exclusion, 7031 (74.5%) data entries 
were used in the correlational analyses. Pearson's correlations were calculated for males & females 
separately to evaluate the association of anthropometric variables BMI & W_C with self-reported food 
intake frequencies & the nutrients calculated based on the intake. Spearman's correlations were 
calculated for the categorical variables of self-reported hours of night-time and day-time sleep, and 
number of exercise occasions. Gender-specific Multiple Linear Regression analysis was applied for 
the determination of the best predictors among the self-reported dietary intake variables, sleep and 
exercise patterns of BMI and W_C. Variables were subjected to bivariate analyses versus BMI or 
W_C. Those with a P-value of < 0.2 were then entered in a Multiple Linear Regression model using 
the stepwise method. Results were reported for the final model as standardized beta coefficient (ɓ), 
level of statistical significance and 95% confidence intervals. 

Results  

The study sample consisted of 9433 male and female students divided into 3 age groups (10ï13 yrs, 
14ï16 yrs, 17ï19yrs), with a male: female ratio of 1.14 to 1 (Table 1). The overall prevalence of 
overweight children (BMI Ó 85th and <95th percentile) was 15.5%, whereas obese (BMI Ó 95th 
percentile) children constituted 21.1% of the study population. Regardless of age or gender, 
approximately 55% of this population had a BMI-for-age within the normal range of between Ó 5th and 
< 85th percentile. Male and female underweight (Ò 5th BMI-for-age percentile) children accounted for 
10% and 6.8% of the population respectively. Overweight children (between the 85th and 95th BMI-for-
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age percentile) accounted for 14.4.% of males and 16.7% of females, with the remainder (25.8% 
male and 15.7% female) having BMI-for-age values of Ó 95th percentile (Table 1 and Figure 1). There 
were significantly more boys achieving a BMI-for-age Ó 95th percentile than girls, indicating a higher 
prevalence of obesity amongst male students (P < 0.001). The numbers of obese male, but not 
female children also increased with age, so that there were higher numbers of obese children aged 
16ï19 years than at 10ï13 years (P < 0.001). Waist Circumference (W_C) measurements showed 
similar gender differences, with a higher percentage of boys achieving W_C scores in the Ó 90th 
percentile compared to girls, regardless of age group (Table 1 and Figure 2, P < 0.001). A greater 
number of female students also had W_C measurements in the Ò 10th percentile range compared to 
males (Table 1 and Figure 2, P < 0.001). 

Table 1.  Anthropometric characteristics of the subjects divided into tertiles by age.  

BMI Percentile 
Groups 

10ï13 Years 14ï16 Years 17ï19 Years Total 
n = 

9433 Males 
n 
% 

Females 
n 
% 

Total 
Males 

n 
% 

Females 
n 
% 

Total 
Males 

n 
% 

Females 
n 
% 

Total 

[1] 
< 5th 

percentile 
189 100 289 178 98 276 132 102 234 799 

  10.0  6.9   10.1  5.9   9.7  8.0    

[2] 
Ó 5th &<85th 
percentile 

1020 889 1909 840 999 1839 651 782 1433 5181 

  53.8  60.9   47.5  60.1   47.6  61.1    

[3] 
Ó 85th &<95th 

percentile 
293 225 518 253 285 538 178 226 404 1460 

  15.5  15.4   14.3  17.2   13.0  17.7    

[4] 
Ó 95th 

percentile 
394 245 639 499 279 778 406 170 576 1993 

  20.8  16.8   28.2  16.8   29.7  13.3    

Waist 
Circumference 

Groups  

10ï13 Years  14ï16 Years  17ï19 Years  
Total 
n = 

9433  

Males  
n 
% 

Females  
n 
% 

Total  
Males  

n 
% 

Females  
n 
% 

Total  
Males  

n 
% 

Females  
n 
% 

Total  

[1] 
Ò 

10thpercentile 
495 394 889 318 527 845 213 608 821 2555 

  26.1  27.0   18.0  31.7   15.6  47.5    

[2] 
>10th&75th 
percentile 

831 733 1564 802 863 1665 669 541 1210 4439 

  43.8  50.2   45.3  52.0   48.9  42.3    

[3] 
Ó 75th&90th 
percentile 

314 233 547 408 187 595 317 107 424 1566 

  16.6  16.0   23.1  11.3   23.2  8.4    

[4] 
Ó 90th 

percentile 
256 99 355 242 84 326 168 24 192 873 

  13.5  6.8   13.7  5.1   12.3  1.9    

Table 1.  Anthropometric characteristics of the subjects divided into tertiles by age.  

BMI Percentile 
Groups 

10ï13 Years 14ï16 Years 17ï19 Years Total 
n = 

9433 Males 
n 
% 

Females 
n 
% 

Total 
Males 

n 
% 

Females 
n 
% 

Total 
Males 

n 
% 

Females 
n 
% 

Total 
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[1] 
< 5th 

percentile 
189 100 289 178 98 276 132 102 234 799 

  10.0  6.9   10.1  5.9   9.7  8.0    

[2] 
Ó 5th &<85th 
percentile 

1020 889 1909 840 999 1839 651 782 1433 5181 

  53.8  60.9   47.5  60.1   47.6  61.1    

[3] 
Ó 85th &<95th 

percentile 
293 225 518 253 285 538 178 226 404 1460 

  15.5  15.4   14.3  17.2   13.0  17.7    

[4] 
Ó 95th 

percentile 
394 245 639 499 279 778 406 170 576 1993 

  20.8  16.8   28.2  16.8   29.7  13.3    

Waist 
Circumference 

Groups  

10ï13 Years  14ï16 Years  17ï19 Years  
Total 
n = 

9433  

Males  
n 
% 

Females  
n 
% 

Total  
Males  

n 
% 

Females  
n 
% 

Total  
Males  

n 
% 

Females  
n 
% 

Total  

[1] 
Ò 

10thpercentile 
495 394 889 318 527 845 213 608 821 2555 

  26.1  27.0   18.0  31.7   15.6  47.5    

[2] 
>10th&75th 
percentile 

831 733 1564 802 863 1665 669 541 1210 4439 

  43.8  50.2   45.3  52.0   48.9  42.3    

[3] 
Ó 75th&90th 
percentile 

314 233 547 408 187 595 317 107 424 1566 

  16.6  16.0   23.1  11.3   23.2  8.4    

[4] 
Ó 90th 

percentile 
256 99 355 242 84 326 168 24 192 873 

  13.5  6.8   13.7  5.1   12.3  1.9    

Table 1.  Anthropometric characteristics of the subjects divided into tertiles by age.  

BMI Percentile 
Groups 

10ï13 Years 14ï16 Years 17ï19 Years Total 
n = 

9433 Males 
n 
% 

Females 
n 
% 

Total 
Males 

n 
% 

Females 
n 
% 

Total 
Males 

n 
% 

Females 
n 
% 

Total 

[1] 
< 5th 

percentile 
189 100 289 178 98 276 132 102 234 799 

  10.0  6.9   10.1  5.9   9.7  8.0    

[2] 
Ó 5th &<85th 
percentile 

1020 889 1909 840 999 1839 651 782 1433 5181 

  53.8  60.9   47.5  60.1   47.6  61.1    

[3] 
Ó 85th &<95th 

percentile 
293 225 518 253 285 538 178 226 404 1460 

  15.5  15.4   14.3  17.2   13.0  17.7    

[4] 
Ó 95th 

percentile 
394 245 639 499 279 778 406 170 576 1993 

  20.8  16.8   28.2  16.8   29.7  13.3    
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Waist 
Circumference 

Groups  

10ï13 Years  14ï16 Years  17ï19 Years  
Total 
n = 

9433  

Males  
n 
% 

Females  
n 
% 

Total  
Males  

n 
% 

Females  
n 
% 

Total  
Males  

n 
% 

Females  
n 
% 

Total  

[1] 
Ò 

10thpercentile 
495 394 889 318 527 845 213 608 821 2555 

  26.1  27.0   18.0  31.7   15.6  47.5    

[2] 
>10th&75th 
percentile 

831 733 1564 802 863 1665 669 541 1210 4439 

  43.8  50.2   45.3  52.0   48.9  42.3    

[3] 
Ó 75th&90th 
percentile 

314 233 547 408 187 595 317 107 424 1566 

  16.6  16.0   23.1  11.3   23.2  8.4    

[4] 
Ó 90th 

percentile 
256 99 355 242 84 326 168 24 192 873 

  13.5  6.8   13.7  5.1   12.3  1.9    

Table 1.  Anthropometric characteristics of the subjects divided into tertiles by age.  

BMI Percentile 
Groups 

10ï13 Years 14ï16 Years 17ï19 Years Total 
n = 

9433 Males 
n 
% 

Females 
n 
% 

Total 
Males 

n 
% 

Females 
n 
% 

Total 
Males 

n 
% 

Females 
n 
% 

Total 

[1] 
< 5th 

percentile 
189 100 289 178 98 276 132 102 234 799 

  10.0  6.9   10.1  5.9   9.7  8.0    

[2] 
Ó 5th &<85th 
percentile 

1020 889 1909 840 999 1839 651 782 1433 5181 

  53.8  60.9   47.5  60.1   47.6  61.1    

[3] 
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293 225 518 253 285 538 178 226 404 1460 

  15.5  15.4   14.3  17.2   13.0  17.7    

[4] 
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Circumference 
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10ï13 Years  14ï16 Years  17ï19 Years  
Total 
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9433  

Males  

n 
% 

Females  

n 
% 

Total  
Males  

n 
% 

Females  

n 
% 

Total  
Males  

n 
% 

Females  

n 
% 

Total  

[1] 
Ò 

10thpercentile 
495 394 889 318 527 845 213 608 821 2555 

  26.1  27.0   18.0  31.7   15.6  47.5    

[2] 
>10th&75th 
percentile 

831 733 1564 802 863 1665 669 541 1210 4439 

  43.8  50.2   45.3  52.0   48.9  42.3    

[3] 
Ó 75th&90th 
percentile 

314 233 547 408 187 595 317 107 424 1566 

  16.6  16.0   23.1  11.3   23.2  8.4    
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[4] 
Ó 90th 

percentile 
256 99 355 242 84 326 168 24 192 873 

  13.5  6.8   13.7  5.1   12.3  1.9    

 
Figure 1.   Distribution of Body Mass Index groups by gender and age group. 
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Figure 2.   Distribution of Waist Circumference (W_C) groups by gender and age group. 

The mean BMI, W_C and weekly intake of selected food items and macronutrients per age group for 
male and female children is shown in Table 2. Amongst the 9433 children surveyed, mean W_C 
significantly increased with age, with boys having larger W_C measurements than girls (Table 2, P < 
0.001). Mean BMI measurements were higher in boys versus girls only at age 17ï19 (P < 0.001). 
Sugar-sweetened carbonated beverage (SSCB) consumption varied from 5.93 to 9.04 servings a 
week, and was significantly higher than consumption of non-caloric sweetened "Diet" carbonated 
beverage (DCB), which varied between 0.92 and 1.52 servings per week (Table 2, P < 0.001). 
Whereas there was no significant difference between the total Kcals from the self-reported variables 
consumed by children aged 10 to 19, the reported frequency of weekly consumption of milk (both full 
fat and low fat), fruit, vegetables, fish, eggs and cereal, pizza, sweet snacks, ice cream and DCB 
decreased with advancing age in both genders (Table 2, P < 0.01). Conversely, the frequency of 
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reported consumption of SSBC, added sugar in hot beverages and total sugar intake increased with 
age in both males and females, suggesting a trend towards sugar-rich foods and away from healthier 
food choices with advancing age. Additionally, whereas boys consumed significantly more SSCB 
than girls, and also more DCB, full-fat milk, eggs, fruit, savory snacks and added sugar in hot 
beverages; boys did not report consuming more fruit juice, low-fat milk, vegetables, fish, cheese, 
bread, cereals, fast food meals, pizza, sweet snacks or ice cream than girls, regardless of age group. 

Table 2.  Descriptive characteristics of self - reported weekly food intake, exercise 
and sleep patterns in males and females; n = 5033, 4400 respectively.  

n 

Age Group 10ï13 Age Group 14ï16 Age Group 17ï19 Total Overall 
Sig. 

Males  Females  Males  Females  Males  Females   

1896 1459 1770 1661 1367 1280 9433 

Waist Circumference 
(cm) 

69.58 66.30 79.06 70.77 84.38 70.89 73.38 <.0001 

 12.36 a  10.11 b  14.64 c  10.79 a  15.23 d  11.07 a  13.92 e   

BMI (kg/m 2 ) 20.41 20.62 23.39 23.13 25.56 23.69 22.67 <.0001 

 5.52 a  5.37 a  6.5 b  5.73 bd  7.37 c  5.64 b  6.3 d   

Sugar-sweetened 
carbonated beverage 

6.39 6.02 8.89 6.78 9.59 7.03 7.42 <.0001 

 5.34 ab  5.34 a  6.46 d  5.3b f  6.96 c  5.81 ef  6.02 e   

Diet carbonated 
beverage 

1.53 1.13 1.28 0.96 1.51 0.92 1.23 <.0001 

 2.83 a  2.34 bd  2.68 ad  2.12 b  3.58 a  2.5 b  2.71 d   

Fruit Juice 3.76 4.10 3.75 3.77 3.85 3.96 3.85 <0.004 

 2.86 a  2.55 bc  2.92 a  2.57 a  3.15 ac  2.71 ac  2.8 a   

Milk, Full-Fat 2.84 2.11 2.71 1.84 2.75 1.93 2.39 <.0001 

 3.2 a  2.82 b  3.37 a  2.58 b  3.5 a  2.57 b  3.07 c   

Milk, Low-Fat 0.04 0.02 0.01 0.01 0.002 0.02 0.02 0.118 

 0.68 a  0.33 a  0.25 a  0.37 a  0.06 a  0.3 a  0.4 a   

Added sugar in hot 
beverages (g) 

12.08 7.36 18.08 11.54 27.18 16.62 15.19 <.0001 

 30.24 a  13.93 b  32.04 c  17.62 a  58.16 d  26.31 ce  32.88 e   

Fast Food Meals 3.88 4.93 4.21 4.67 4.24 5.15 4.47 <.0001 

 3.7 a  4.4 be  3.74 ad  4.07 ce  3.88 ac  4.53 b  4.05 cd   

Pizza 1.30 1.34 1.10 1.15 0.99 1.14 1.18 <.0001 

 1.49 a  1.39 a  1.27 bc  1.27 bd  1.22 c  1.28 cd  1.34 bd   

Savory snacks 4.96 5.31 4.68 5.33 3.98 5.27 4.93 <.0001 

 3.52 ad  3.4 ac  3.61 d  3.21 bc  3.58 e  3.41 ac  3.49 d   

Sweet Snacks 2.90 3.20 2.79 3.13 2.59 3.04 2.94 <.0001 

 3.01 abc  3.13 b  3.03 ac  3.17 bd  3.01 c  2.96 ba  3.06 ad   

Ice cream desserts 2.75 3.10 2.55 2.88 2.04 2.62 2.67 <.0001 

 3.01 ac  2.58 b  2.57 c  2.4 ab  2.15 d  2.45 ac  2.58 c   

Fruit 1  12.64 10.54 11.17 8.87 10.70 8.64 10.55 <.0001 

 8.73 a  7.17 bd  8.39 b  6.71 c  8.34 bd  6.69 c  7.9 d   
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Vegetables 2  6.54 6.32 5.66 5.80 5.32 5.92 5.95 <.0001 

 4.88 a  4.38 ad  4.4 bc  4.12 b  4.37 c  4.24 bd  4.44 b   

Local rice dishes 4.48 3.86 4.81 4.31 5.38 4.50 4.55 <.0001 

 2.81 ad  2.71 b  2.82 c  2.62 d  2.75 e  2.58 ad  2.76 a   

Fish 1.03 0.92 0.88 0.78 0.77 0.78 0.87 <.0001 

 1.37 a  1.29 ac  1.22 bc  1.14 b  1.14 b  1.18 b  1.24 bc   

Eggs 2.81 2.38 2.48 2.08 2.51 2.08 2.41 <.0001 

 2.42 a  2.24 b  2.3 b  2.13 c  2.31 b  2 c  2.26 b   

Cheese 3.66 3.78 3.86 3.83 3.90 4.07 3.84 <0.006 

 2.89 a  2.61 ab  3.08 ab  2.63 ab  2.64 ab  2.64 b  2.78 ab   

Sliced Bread 1.43 1.04 1.38 1.13 1.32 1.15 1.25 <.0001 

 2.21 a  1.89 b  2.22 ac  2.05 bd  2.15 ad  1.98 bd  2.1 cd   

Cereal, sweetened 1.37 1.34 0.91 0.82 0.58 0.59 0.96 <.0001 

 2.22 a  2.08 a  1.93 c  1.61 c  1.49 d  1.31 d  1.86 bc   

Cereal, unsweetened 0.98 1.03 0.72 0.65 0.46 0.59 0.75 <.0001 

 1.85 a  1.86 a  1.64 bd  1.46 bd  1.33 c  1.37 dc  1.63 b   

Total Energy (kcal) 2624.4 2560.2 2710.4 2526.6 2733.0 2554.0 2619.5 <.0001 

 

1226.15 
ab  

1191.6 b  
1221.7 

ac  
1139.2 b  

1197.31 
a  

1162.8 b  
1194.5 

bc  
 

Total Sugar (g) 172.29 169.34 181.36 163.29 182.95 164.73 172.47 <.0001 

 85.41 ae  81.73 ce  87.92 d  79.1 c  91.04 bd  81.84 ac  84.93 e   

Total Fat (g) 102.95 102.29 105.76 102.01 105.90 103.17 103.67 0.157 

 51.08 a  50.11 a  50.7 a  48.67 a  48.75 a  49.41 a  49.89 a   

Total Saturated Fat 
(g) 

34.72 34.81 35.06 34.17 34.50 34.14 34.59 0.695 

 17.15 a  16.78 a  16.73 a  16.17 a  15.91 a  16.12 a  16.53 a   

Number of exercise 
occasions 

2.36 1.09 2.05 0.89 1.71 0.75 1.54 <.0001 

 1.85 a  1.35 b  1.81 c  1.18 d  1.71 e  1.1 d  1.67 g   

Children performing 
no exercise3  

254 486 301 662 317 611 2,631 <0.05 

 (13.4)a  (33.3)b  (17)c  (39.9)d  (23.2)e  (47.7)f  (27.9)g   

< 6 hours of night-
time sleep3  

599 553 678 787 678 717 4,012 <0.05 

 (31.6)a  (37.9)b  (38.3)b  (47.4)c  (49.6)c  (56)d  (42.5)e   

Ó 1 hours of day-time 
sleep3  

1450 1215 1519 1556 1244 1219 8203 <0.05 

 (76.5)a  (83.3)be  (85.8)b  (93.7)cd  (91)c  (95.2)d  (87.9)e   

Data are presented as either means and standard deviation for continuous variables; or N (%) for 
categorical variables. Uncommon letters denote statistically significant differences abcdefg (P < 
0.05). 
1 Combination of dates, apples, oranges and bananas 
2 Combination of carrots, salad and corn 
3 P-values based on z-test for column proportions, adjusted by Bonferroni's correction for multiplicity. 
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Table 2.  Descriptive characteristics of self - reported weekly food intake, exercise 

and sleep patterns in males and females; n = 5033, 4400 respectively.  

n 

Age Group 10ï13 Age Group 14ï16 Age Group 17ï19 Total Overall 
Sig. 

Males  Females  Males  Females  Males  Females   

1896 1459 1770 1661 1367 1280 9433 

Waist Circumference 
(cm) 

69.58 66.30 79.06 70.77 84.38 70.89 73.38 <.0001 

 12.36 a  10.11 b  14.64 c  10.79 a  15.23 d  11.07 a  13.92 e   

BMI (kg/m 2 ) 20.41 20.62 23.39 23.13 25.56 23.69 22.67 <.0001 

 5.52 a  5.37 a  6.5 b  5.73 bd  7.37 c  5.64 b  6.3 d   

Sugar-sweetened 
carbonated beverage 

6.39 6.02 8.89 6.78 9.59 7.03 7.42 <.0001 

 5.34 ab  5.34 a  6.46 d  5.3b f  6.96 c  5.81 ef  6.02 e   

Diet carbonated 
beverage 

1.53 1.13 1.28 0.96 1.51 0.92 1.23 <.0001 

 2.83 a  2.34 bd  2.68 ad  2.12 b  3.58 a  2.5 b  2.71 d   

Fruit Juice 3.76 4.10 3.75 3.77 3.85 3.96 3.85 <0.004 

 2.86 a  2.55 bc  2.92 a  2.57 a  3.15 ac  2.71 ac  2.8 a   

Milk, Full-Fat 2.84 2.11 2.71 1.84 2.75 1.93 2.39 <.0001 

 3.2 a  2.82 b  3.37 a  2.58 b  3.5 a  2.57 b  3.07 c   

Milk, Low-Fat 0.04 0.02 0.01 0.01 0.002 0.02 0.02 0.118 

 0.68 a  0.33 a  0.25 a  0.37 a  0.06 a  0.3 a  0.4 a   

Added sugar in hot 
beverages (g) 

12.08 7.36 18.08 11.54 27.18 16.62 15.19 <.0001 

 30.24 a  13.93 b  32.04 c  17.62 a  58.16 d  26.31 ce  32.88 e   

Fast Food Meals 3.88 4.93 4.21 4.67 4.24 5.15 4.47 <.0001 

 3.7 a  4.4 be  3.74 ad  4.07 ce  3.88 ac  4.53 b  4.05 cd   

Pizza 1.30 1.34 1.10 1.15 0.99 1.14 1.18 <.0001 

 1.49 a  1.39 a  1.27 bc  1.27 bd  1.22 c  1.28 cd  1.34 bd   

Savory snacks 4.96 5.31 4.68 5.33 3.98 5.27 4.93 <.0001 

 3.52 ad  3.4 ac  3.61 d  3.21 bc  3.58 e  3.41 ac  3.49 d   

Sweet Snacks 2.90 3.20 2.79 3.13 2.59 3.04 2.94 <.0001 

 3.01 abc  3.13 b  3.03 ac  3.17 bd  3.01 c  2.96 ba  3.06 ad   

Ice cream desserts 2.75 3.10 2.55 2.88 2.04 2.62 2.67 <.0001 

 3.01 ac  2.58 b  2.57 c  2.4 ab  2.15 d  2.45 ac  2.58 c   

Fruit 1  12.64 10.54 11.17 8.87 10.70 8.64 10.55 <.0001 

 8.73 a  7.17 bd  8.39 b  6.71 c  8.34 bd  6.69 c  7.9 d   

Vegetables 2  6.54 6.32 5.66 5.80 5.32 5.92 5.95 <.0001 

 4.88 a  4.38 ad  4.4 bc  4.12 b  4.37 c  4.24 bd  4.44 b   

Local rice dishes 4.48 3.86 4.81 4.31 5.38 4.50 4.55 <.0001 

 2.81 ad  2.71 b  2.82 c  2.62 d  2.75 e  2.58 ad  2.76 a   
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Fish 1.03 0.92 0.88 0.78 0.77 0.78 0.87 <.0001 

 1.37 a  1.29 ac  1.22 bc  1.14 b  1.14 b  1.18 b  1.24 bc   

Eggs 2.81 2.38 2.48 2.08 2.51 2.08 2.41 <.0001 

 2.42 a  2.24 b  2.3 b  2.13 c  2.31 b  2 c  2.26 b   

Cheese 3.66 3.78 3.86 3.83 3.90 4.07 3.84 <0.006 

 2.89 a  2.61 ab  3.08 ab  2.63 ab  2.64 ab  2.64 b  2.78 ab   

Sliced Bread 1.43 1.04 1.38 1.13 1.32 1.15 1.25 <.0001 

 2.21 a  1.89 b  2.22 ac  2.05 bd  2.15 ad  1.98 bd  2.1 cd   

Cereal, sweetened 1.37 1.34 0.91 0.82 0.58 0.59 0.96 <.0001 

 2.22 a  2.08 a  1.93 c  1.61 c  1.49 d  1.31 d  1.86 bc   

Cereal, unsweetened 0.98 1.03 0.72 0.65 0.46 0.59 0.75 <.0001 

 1.85 a  1.86 a  1.64 bd  1.46 bd  1.33 c  1.37 dc  1.63 b   

Total Energy (kcal) 2624.4 2560.2 2710.4 2526.6 2733.0 2554.0 2619.5 <.0001 

 

1226.15 
ab  

1191.6 b  
1221.7 

ac  
1139.2 b  

1197.31 
a  

1162.8 b  
1194.5 

bc  
 

Total Sugar (g) 172.29 169.34 181.36 163.29 182.95 164.73 172.47 <.0001 

 85.41 ae  81.73 ce  87.92 d  79.1 c  91.04 bd  81.84 ac  84.93 e   

Total Fat (g) 102.95 102.29 105.76 102.01 105.90 103.17 103.67 0.157 

 51.08 a  50.11 a  50.7 a  48.67 a  48.75 a  49.41 a  49.89 a   

Total Saturated Fat 
(g) 

34.72 34.81 35.06 34.17 34.50 34.14 34.59 0.695 

 17.15 a  16.78 a  16.73 a  16.17 a  15.91 a  16.12 a  16.53 a   

Number of exercise 
occasions 

2.36 1.09 2.05 0.89 1.71 0.75 1.54 <.0001 

 1.85 a  1.35 b  1.81 c  1.18 d  1.71 e  1.1 d  1.67 g   

Children performing 
no exercise3  

254 486 301 662 317 611 2,631 <0.05 

 (13.4)a  (33.3)b  (17)c  (39.9)d  (23.2)e  (47.7)f  (27.9)g   

< 6 hours of night-
time sleep3  

599 553 678 787 678 717 4,012 <0.05 

 (31.6)a  (37.9)b  (38.3)b  (47.4)c  (49.6)c  (56)d  (42.5)e   

Ó 1 hours of day-time 
sleep3  

1450 1215 1519 1556 1244 1219 8203 <0.05 

 (76.5)a  (83.3)be  (85.8)b  (93.7)cd  (91)c  (95.2)d  (87.9)e   

Data are presented as either means and standard deviation for continuous variables; or N (%) for 
categorical variables. Uncommon letters denote statistically significant differences abcdefg (P < 
0.05). 
1 Combination of dates, apples, oranges and bananas 
2 Combination of carrots, salad and corn 
3 P-values based on z-test for column proportions, adjusted by Bonferroni's correction for multiplicity. 

 

 

Table 2.  Descriptive characteristics of self - reported weekly food intake, exercise 
and sleep patterns in males and females; n = 5033, 4400 respective ly.  
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n 

Age Group 10ï13 Age Group 14ï16 Age Group 17ï19 Total Overall 
Sig. 

Males  Females  Males  Females  Males  Females   

1896 1459 1770 1661 1367 1280 9433 

Waist Circumference 
(cm) 

69.58 66.30 79.06 70.77 84.38 70.89 73.38 <.0001 

 12.36 a  10.11 b  14.64 c  10.79 a  15.23 d  11.07 a  13.92 e   

BMI (kg/m 2 ) 20.41 20.62 23.39 23.13 25.56 23.69 22.67 <.0001 

 5.52 a  5.37 a  6.5 b  5.73 bd  7.37 c  5.64 b  6.3 d   

Sugar-sweetened 
carbonated beverage 

6.39 6.02 8.89 6.78 9.59 7.03 7.42 <.0001 

 5.34 ab  5.34 a  6.46 d  5.3b f  6.96 c  5.81 ef  6.02 e   

Diet carbonated 
beverage 

1.53 1.13 1.28 0.96 1.51 0.92 1.23 <.0001 

 2.83 a  2.34 bd  2.68 ad  2.12 b  3.58 a  2.5 b  2.71 d   

Fruit Juice 3.76 4.10 3.75 3.77 3.85 3.96 3.85 <0.004 

 2.86 a  2.55 bc  2.92 a  2.57 a  3.15 ac  2.71 ac  2.8 a   

Milk, Full-Fat 2.84 2.11 2.71 1.84 2.75 1.93 2.39 <.0001 

 3.2 a  2.82 b  3.37 a  2.58 b  3.5 a  2.57 b  3.07 c   

Milk, Low-Fat 0.04 0.02 0.01 0.01 0.002 0.02 0.02 0.118 

 0.68 a  0.33 a  0.25 a  0.37 a  0.06 a  0.3 a  0.4 a   

Added sugar in hot 
beverages (g) 

12.08 7.36 18.08 11.54 27.18 16.62 15.19 <.0001 

 30.24 a  13.93 b  32.04 c  17.62 a  58.16 d  26.31 ce  32.88 e   

Fast Food Meals 3.88 4.93 4.21 4.67 4.24 5.15 4.47 <.0001 

 3.7 a  4.4 be  3.74 ad  4.07 ce  3.88 ac  4.53 b  4.05 cd   

Pizza 1.30 1.34 1.10 1.15 0.99 1.14 1.18 <.0001 

 1.49 a  1.39 a  1.27 bc  1.27 bd  1.22 c  1.28 cd  1.34 bd   

Savory snacks 4.96 5.31 4.68 5.33 3.98 5.27 4.93 <.0001 

 3.52 ad  3.4 ac  3.61 d  3.21 bc  3.58 e  3.41 ac  3.49 d   

Sweet Snacks 2.90 3.20 2.79 3.13 2.59 3.04 2.94 <.0001 

 3.01 abc  3.13 b  3.03 ac  3.17 bd  3.01 c  2.96 ba  3.06 ad   

Ice cream desserts 2.75 3.10 2.55 2.88 2.04 2.62 2.67 <.0001 

 3.01 ac  2.58 b  2.57 c  2.4 ab  2.15 d  2.45 ac  2.58 c   

Fruit 1  12.64 10.54 11.17 8.87 10.70 8.64 10.55 <.0001 

 8.73 a  7.17 bd  8.39 b  6.71 c  8.34 bd  6.69 c  7.9 d   

Vegetables 2  6.54 6.32 5.66 5.80 5.32 5.92 5.95 <.0001 

 4.88 a  4.38 ad  4.4 bc  4.12 b  4.37 c  4.24 bd  4.44 b   

Local rice dishes 4.48 3.86 4.81 4.31 5.38 4.50 4.55 <.0001 

 2.81 ad  2.71 b  2.82 c  2.62 d  2.75 e  2.58 ad  2.76 a   

Fish 1.03 0.92 0.88 0.78 0.77 0.78 0.87 <.0001 

 1.37 a  1.29 ac  1.22 bc  1.14 b  1.14 b  1.18 b  1.24 bc   
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Eggs 2.81 2.38 2.48 2.08 2.51 2.08 2.41 <.0001 

 2.42 a  2.24 b  2.3 b  2.13 c  2.31 b  2 c  2.26 b   

Cheese 3.66 3.78 3.86 3.83 3.90 4.07 3.84 <0.006 

 2.89 a  2.61 ab  3.08 ab  2.63 ab  2.64 ab  2.64 b  2.78 ab   

Sliced Bread 1.43 1.04 1.38 1.13 1.32 1.15 1.25 <.0001 

 2.21 a  1.89 b  2.22 ac  2.05 bd  2.15 ad  1.98 bd  2.1 cd   

Cereal, sweetened 1.37 1.34 0.91 0.82 0.58 0.59 0.96 <.0001 

 2.22 a  2.08 a  1.93 c  1.61 c  1.49 d  1.31 d  1.86 bc   

Cereal, unsweetened 0.98 1.03 0.72 0.65 0.46 0.59 0.75 <.0001 

 1.85 a  1.86 a  1.64 bd  1.46 bd  1.33 c  1.37 dc  1.63 b   

Total Energy (kcal) 2624.4 2560.2 2710.4 2526.6 2733.0 2554.0 2619.5 <.0001 

 

1226.15 
ab  

1191.6 b  
1221.7 

ac  
1139.2 b  

1197.31 
a  

1162.8 b  
1194.5 

bc  
 

Total Sugar (g) 172.29 169.34 181.36 163.29 182.95 164.73 172.47 <.0001 

 85.41 ae  81.73 ce  87.92 d  79.1 c  91.04 bd  81.84 ac  84.93 e   

Total Fat (g) 102.95 102.29 105.76 102.01 105.90 103.17 103.67 0.157 

 51.08 a  50.11 a  50.7 a  48.67 a  48.75 a  49.41 a  49.89 a   

Total Saturated Fat 
(g) 

34.72 34.81 35.06 34.17 34.50 34.14 34.59 0.695 

 17.15 a  16.78 a  16.73 a  16.17 a  15.91 a  16.12 a  16.53 a   

Number of exercise 
occasions 

2.36 1.09 2.05 0.89 1.71 0.75 1.54 <.0001 

 1.85 a  1.35 b  1.81 c  1.18 d  1.71 e  1.1 d  1.67 g   

Children performing 
no exercise3  

254 486 301 662 317 611 2,631 <0.05 

 (13.4)a  (33.3)b  (17)c  (39.9)d  (23.2)e  (47.7)f  (27.9)g   

< 6 hours of night-
time sleep3  

599 553 678 787 678 717 4,012 <0.05 

 (31.6)a  (37.9)b  (38.3)b  (47.4)c  (49.6)c  (56)d  (42.5)e   

Ó 1 hours of day-time 
sleep3  

1450 1215 1519 1556 1244 1219 8203 <0.05 

 (76.5)a  (83.3)be  (85.8)b  (93.7)cd  (91)c  (95.2)d  (87.9)e   

Data are presented as either means and standard deviation for continuous variables; or N (%) for 
categorical variables. Uncommon letters denote statistically significant differences abcdefg (P < 
0.05). 
1 Combination of dates, apples, oranges and bananas 
2 Combination of carrots, salad and corn 
3 P-values based on z-test for column proportions, adjusted by Bonferroni's correction for multiplicity. 

Table 2.  Descriptive characteristics of self - reported weekly food intake, exercise 
and sleep patterns in males and females; n = 5033, 4400 respectively . 

n 

Age Group 10ï13 Age Group 14ï16 Age Group 17ï19 Total Overall 
Sig. 

Males  Females  Males  Females  Males  Females   

1896 1459 1770 1661 1367 1280 9433 

Waist Circumference 69.58 66.30 79.06 70.77 84.38 70.89 73.38 <.0001 
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(cm) 

 12.36 a  10.11 b  14.64 c  10.79 a  15.23 d  11.07 a  13.92 e   

BMI (kg/m 2 ) 20.41 20.62 23.39 23.13 25.56 23.69 22.67 <.0001 

 5.52 a  5.37 a  6.5 b  5.73 bd  7.37 c  5.64 b  6.3 d   

Sugar-sweetened 
carbonated beverage 

6.39 6.02 8.89 6.78 9.59 7.03 7.42 <.0001 

 5.34 ab  5.34 a  6.46 d  5.3b f  6.96 c  5.81 ef  6.02 e   

Diet carbonated 
beverage 

1.53 1.13 1.28 0.96 1.51 0.92 1.23 <.0001 

 2.83 a  2.34 bd  2.68 ad  2.12 b  3.58 a  2.5 b  2.71 d   

Fruit Juice 3.76 4.10 3.75 3.77 3.85 3.96 3.85 <0.004 

 2.86 a  2.55 bc  2.92 a  2.57 a  3.15 ac  2.71 ac  2.8 a   

Milk, Full-Fat 2.84 2.11 2.71 1.84 2.75 1.93 2.39 <.0001 

 3.2 a  2.82 b  3.37 a  2.58 b  3.5 a  2.57 b  3.07 c   

Milk, Low-Fat 0.04 0.02 0.01 0.01 0.002 0.02 0.02 0.118 

 0.68 a  0.33 a  0.25 a  0.37 a  0.06 a  0.3 a  0.4 a   

Added sugar in hot 
beverages (g) 

12.08 7.36 18.08 11.54 27.18 16.62 15.19 <.0001 

 30.24 a  13.93 b  32.04 c  17.62 a  58.16 d  26.31 ce  32.88 e   

Fast Food Meals 3.88 4.93 4.21 4.67 4.24 5.15 4.47 <.0001 

 3.7 a  4.4 be  3.74 ad  4.07 ce  3.88 ac  4.53 b  4.05 cd   

Pizza 1.30 1.34 1.10 1.15 0.99 1.14 1.18 <.0001 

 1.49 a  1.39 a  1.27 bc  1.27 bd  1.22 c  1.28 cd  1.34 bd   

Savory snacks 4.96 5.31 4.68 5.33 3.98 5.27 4.93 <.0001 

 3.52 ad  3.4 ac  3.61 d  3.21 bc  3.58 e  3.41 ac  3.49 d   

Sweet Snacks 2.90 3.20 2.79 3.13 2.59 3.04 2.94 <.0001 

 3.01 abc  3.13 b  3.03 ac  3.17 bd  3.01 c  2.96 ba  3.06 ad   

Ice cream desserts 2.75 3.10 2.55 2.88 2.04 2.62 2.67 <.0001 

 3.01 ac  2.58 b  2.57 c  2.4 ab  2.15 d  2.45 ac  2.58 c   

Fruit 1  12.64 10.54 11.17 8.87 10.70 8.64 10.55 <.0001 

 8.73 a  7.17 bd  8.39 b  6.71 c  8.34 bd  6.69 c  7.9 d   

Vegetables 2  6.54 6.32 5.66 5.80 5.32 5.92 5.95 <.0001 

 4.88 a  4.38 ad  4.4 bc  4.12 b  4.37 c  4.24 bd  4.44 b   

Local rice dishes 4.48 3.86 4.81 4.31 5.38 4.50 4.55 <.0001 

 2.81 ad  2.71 b  2.82 c  2.62 d  2.75 e  2.58 ad  2.76 a   

Fish 1.03 0.92 0.88 0.78 0.77 0.78 0.87 <.0001 

 1.37 a  1.29 ac  1.22 bc  1.14 b  1.14 b  1.18 b  1.24 bc   

Eggs 2.81 2.38 2.48 2.08 2.51 2.08 2.41 <.0001 

 2.42 a  2.24 b  2.3 b  2.13 c  2.31 b  2 c  2.26 b   

Cheese 3.66 3.78 3.86 3.83 3.90 4.07 3.84 <0.006 
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 2.89 a  2.61 ab  3.08 ab  2.63 ab  2.64 ab  2.64 b  2.78 ab   

Sliced Bread 1.43 1.04 1.38 1.13 1.32 1.15 1.25 <.0001 

 2.21 a  1.89 b  2.22 ac  2.05 bd  2.15 ad  1.98 bd  2.1 cd   

Cereal, sweetened 1.37 1.34 0.91 0.82 0.58 0.59 0.96 <.0001 

 2.22 a  2.08 a  1.93 c  1.61 c  1.49 d  1.31 d  1.86 bc   

Cereal, unsweetened 0.98 1.03 0.72 0.65 0.46 0.59 0.75 <.0001 

 1.85 a  1.86 a  1.64 bd  1.46 bd  1.33 c  1.37 dc  1.63 b   

Total Energy (kcal) 2624.4 2560.2 2710.4 2526.6 2733.0 2554.0 2619.5 <.0001 

 

1226.15 
ab  

1191.6 b  
1221.7 

ac  
1139.2 b  

1197.31 
a  

1162.8 b  
1194.5 

bc  
 

Total Sugar (g) 172.29 169.34 181.36 163.29 182.95 164.73 172.47 <.0001 

 85.41 ae  81.73 ce  87.92 d  79.1 c  91.04 bd  81.84 ac  84.93 e   

Total Fat (g) 102.95 102.29 105.76 102.01 105.90 103.17 103.67 0.157 

 51.08 a  50.11 a  50.7 a  48.67 a  48.75 a  49.41 a  49.89 a   

Total Saturated Fat 
(g) 

34.72 34.81 35.06 34.17 34.50 34.14 34.59 0.695 

 17.15 a  16.78 a  16.73 a  16.17 a  15.91 a  16.12 a  16.53 a   

Number of exercise 
occasions 

2.36 1.09 2.05 0.89 1.71 0.75 1.54 <.0001 

 1.85 a  1.35 b  1.81 c  1.18 d  1.71 e  1.1 d  1.67 g   

Children performing 
no exercise3  

254 486 301 662 317 611 2,631 <0.05 

 (13.4)a  (33.3)b  (17)c  (39.9)d  (23.2)e  (47.7)f  (27.9)g   

< 6 hours of night-
time sleep3  

599 553 678 787 678 717 4,012 <0.05 

 (31.6)a  (37.9)b  (38.3)b  (47.4)c  (49.6)c  (56)d  (42.5)e   

Ó 1 hours of day-time 
sleep3  

1450 1215 1519 1556 1244 1219 8203 <0.05 

 (76.5)a  (83.3)be  (85.8)b  (93.7)cd  (91)c  (95.2)d  (87.9)e   

Data are presented as either means and standard deviation for continuous variables; or N (%) for 
categorical variables. Uncommon letters denote statistically significant differences abcdefg (P < 
0.05). 
1 Combination of dates, apples, oranges and bananas 
2 Combination of carrots, salad and corn 
3 P-values based on z-test for column proportions, adjusted by Bonferroni's correction for multiplicity. 

Hours of both night-time and day-time sleep were surveyed, together with frequency of exercise 
occasions per week. The number of children reporting less than 6 hours of night-time sleep 
increased with advancing age, with a higher percentage of girls reportedly having <6 hours sleep 
compared to boys of similar ages (Table 2, P < 0.05). Conversely, more girls reported sleeping for 
one or more hours during the day compared to boys (P < 0.05). Frequency of exercise decreased 
with increasing age in both genders (Table 2, P < 0.001). Additionally, boys exercised more than girls 
across all age groups, with up to 40% of girls reporting performing no exercise at all (P < 0.05). 

Table 2.  Descriptive characteristics of self - reported weekly food intake, exercise 

and sleep patterns in males and females; n = 5033, 4400 respectively.  

n 

Age Group 10ï13 Age Group 14ï16 Age Group 17ï19 Total Overall 
Sig. 

Males  Females  Males  Females  Males  Females   




