. S
e SN
— ~

L

NUTROCIENCIA

WWW.medscape.com

Authors and Disclosures

Kate S Collison™, Marya Z Zaidi', Shazia N Subhani?, Khalid Al-Rubeaan® Mohammed Shoukri?
and Futwan A Al-Mohanna'

'Cell Biology & Diabetes Research Unit, Department of Biological & Medical Research, King Faisal
Specialist Hospital & Research Centre, PO BOX 3354, Riyadh 11211, Saudi Arabia. *Biostatistics,
Epidemiology & Scientific Computing, King Faisal Specialist Hospital & Research Centre, PO BOX
3354, Riyadh 11211, Saudi Arabia. *Biochemistry Department, College of Science King Saud
University Riyadh, KSA

*Correspondence
kate@kfshrc.edu.sa

From BMC Public Health

Sugar-sweetened Carbonated Beverage Consumption
Correlates with BMI, Waist Circumference, and Poor
Dietary Choices in School Children

Kate S Collison; Marya Z Zaidi; Shazia N Subhani; Khalid Al-Rubeaan; Mohammed Shoukri; Futwan A
Al-Mohanna

Posted: 08/02/2010; BMC Public Health. 2010;10(234) © 2010 Collison et al; licensee BioMed Central,
Ltd.

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
boyshaving higher obesity rates than girls (P O 0.00
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 Ilowest 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 8i 14% and 67 17% respectively.? Several studies suggest that these levels
_are rising alarmingly.®¥ Obesity is a risk factor for cardiovascular disease,” Diabetes® and certain
-'types of cancer.” It can also be associated with non-fatal but debilitating illnesses such as respiratory
NUTROdifficulties, infertility and musculoskeletal disorders.”! Additionally, increased waist circumference
(W_C) has been associated with the risk of developing Insulin Resistance® and Metabolic
Syndrome.™ Several recent studies suggest that increased abdominal adiposity and W_C is a strong
predictor of all-cause mortality."**? 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.™
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.™ 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.®*® In particular, recent studies have
shown that increased BMI in childhood may predict the occurrence of obesity in adulthood.""*® Since
the prevalence of obesity amongst the existing adult Saudi population is already high,™?” and in view
of the poor success rate of adult obesity treatment programs,?! 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 85" and 95" percentile are classified as being overweight
and t hose "pencentildae cahsidi®d obese.??

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,” and consumption has been implicated
in promoting obesity in several,?#" but not all studies.”®*" Sucrose, fructose and glucose-sweetened
beverage intake has been associated with poor diet quality®* and fast food consumption.?
Although SSCB intake has increased dramatically over the past several decades,® the effect on
health outcome associated with SSCB intake is still the subject of much debate.® Out of 25
individual cross-sectional and prospective cohort studies, only 12 have identified significant
associations between soft drink consumption and weight gain.®™ SSCB intake has also been
associated with hypertension and dyslipidemia,® 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,"****"* 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/m?) was categorized as <5"p er ¢ e n t"iahnde<,85"@Pe 6 c e n
85"and<95"per cent i | ‘eperceatiedsin®20005Centre for Disease Control gender-specific
Nutrociéncia Assessoria em Nutagia
www.nutrociencia.com.br




*“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
a0 YWer centfianed Wpertse ent faned TP eOTOE ent i |"gercentid. O
NUTROC( _
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®” 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 O 0.05
filtered for possible over and under reporting by mean intake + 1 standard deviation™ of mean total
Kcal intake as recommended by Ventura et al.*” 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
level of statistical significance and 95% confidence intervals.

Results

The study sample consisted of 9433 male and female students divided into 3 age groups (10i 13 yrs,

14716 yrs, 171 19yrs), with a male: female ratio of 1.14 to 1 (Table 1). The overall prevalence of

over weight chi "édnde<5" § 8Mt¢ ent i8%) was 15. 5%, Wher ead
percentile) children constituted 21.1% of the study population. Regardless of age or gender,
approximately 55% of this population had a BMI-forage wi t hin the nor md&@hndr ange
<85"percentile. Male and "BMHvadge percemtiekahildren agcounted(fad 5

10% and 6.8% of the population respectively. Overweight children (between the 85" and 95" 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-a g e v a | u €& percenfile (Cabl® 15and Figure 1). There

__were significantly more boys achieving a BMI-for-a g e  Opergéetile than girls, indicating a higher

— prevalence of obesity amongst male students (P < 0.001). The numbers of obese male, but not

NUTRO(femaIe children also increased with age, so that there were higher numbers of obese children aged

167 19 years than at 107 13 years (P < 0.001). Waist Circumference (W_C) measurements showed
similar gender differences, with a higher percentage of boys achieving W_C scores inthe O 9 0
percentile compared to girls, regardless of age group (Table 1 and Figure 2, P < 0.001). A greater
number of female students al so "hparckntiMra®e comEaedito e me nt s
males (Table 1 and Figure 2, P < 0.001).

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

107 13 Years 147 16 Years 17119 Years

BMI Percentile

Males | Females Males | Females Males | Females
Groups

n n Total n n Total n n Total
% % % % % %
< 51h

[1] . 189 289 | 178 98 276 | 132 234
percentile

10.0 6.9 10.1 59 9.7 8.0

O th &<851h

percentile 1020 | 889 840 999 651 782

(2]

53.8 60.9 47.5 60.1 47.6 61.1

A th
(3] O B8&95" | oos | o5 253 | 285 178 | 226
percentile

155 | 154 143 | 172 130 | 17.7
4 © 95 394 | 245 499 | 279 406 | 170

percentile
208 | 168 282 | 168 297 | 133

101 13 Years 14116 Years 177119 Years
Waist
Circumference |Males |Females Males | Females Males | Females

Groups n n Total n n Total n n Total
% % % % % %
¢

(4 10™percentile 495 318 213

26.1 . 18.0 . 15.6

th th
[p]| >LO&7ST 1 gag 802 669
percentile

43.8 . 45.3 . 48.9

O "7&80"

percentile 314 408 317

(3]

16.6 . 23.1 . 23.2

4 O 90 555 | g9 242 | 84 168
percentile

135 6.8 13.7 51 12.3

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

1071 13 Years 141 16 Years 17119 Years Total

. n=
BMI Percentile | \jales | Females Males | Females Males | Females 9433
Groups

n n Total n n Total n n Total
% % % % % %
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e Lo <gm
=

) . 189 178 98
\percentlle

100 | 6.9 101 | 59 . 8.0

NG Mg <85

percentile

1020 889 840 999 782

| 538 | 609 475 | 601 476 | 611

O B&95"

percentile 293 225 253 285 178 226

155 | 154 143 | 172 130 | 177

0 95

. 394 245 639 | 499 279 778 | 406 170
percentile

208 | 168 | 282 | 168 | 1207 | 133
| 107 13 Years | 147 16 Years | 17 19 Years

Waist
Circumference |Males |[Females Males | Females Males |Females
Groups n n Total n n Total n n Total
% % % % % %

6]
10"percentile
| 261 | 27.0 180 | 3L7 | 156 | 475

>10"&75"
percentile

| | 438 | 50.2 453 | 520 489 | 423

O "&s0"
percentile

| 166 | 16.0 231 113 232 | 84
0 9o

percentile
| 135 | 68 | 137 | 51 123 |

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

495 394 318 527 213 608

831 733 802 863 669 541

314 233 408 187 317 107

256 99 242 84 168 24

‘ 1071 13 Years ‘ 1471 16 Years ‘ 177119 Years

BMI Percentile | pales | Females Males | Females Males | Females
Groups n n Total | n n Total | n n Total
% % % % % %

< 5!h
percentile

| 100 | 69 | 101 59 | 97 80 |

C’) th &<85th
percentile

| 538 | 60.9 475 | 601 476

O B&95"
percentile

| 155 | 154 143 | 17.2 130
O 95
percentile

189 100 289 | 178 98 276 | 132 102 234

1020 889 840 999 651

293 225 253 285 178

394 245 499 279 406

1208 | 168 | 282 | 168 | 207 |
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= 107 13 Years 147 16 Years 17719 Years
‘Waist
N

ymference |Males [Females Males |Females Males |Females
“Groups n n Total | n n Total | n n Total

CIENCIA % % % % % %

o
10"percentile

B 261 . 18.0 . 15.6

>10"&75"
percentile

1] 495 889 | 318 845 | 213 821

831 802 669

| 4338 . 453 . 48.9

O T&50"

s 314 408 317
percentile

| 166 . 23.1 . 232

O %o
[4] percentile
N 135 | 68 | 137 | 51 | 123

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

256 99 355 | 242 84 168

‘ 107 13 Years ‘ 147 16 Years ‘ 17719 Years

BMI Percentile | \ales | Females Males | Females Males | Females
Groups n n Total | n n Total | n n Total
% % % % % %

< 5th

percentile 189 289 | 178 98 276 234

‘ 10.0 6.9 10.1 5.9 9.7 8.0

O th &<85th
percentile

| | 538 | 60.9 475 | 601 476 | 611

O B&95"
percentile

1020 889 840 999 651 782

293 225 253 285 178 226

‘ 15.5 154 14.3 17.2 13.0 17.7

0 95

. 394 245 639 | 499 279 778 | 406 170
percentile

208 | 168 | 282 | 168 | 207 | 133 |
‘ 107 13 Years ‘ 147 16 Years ‘ 17119 Years

Waist
Circumference |Males |[Females Males |[Females Males |Females
Groups n n Total | n n Total | n n Total
% % % % % %

10"‘pe:<):entile
| 261 | 27.0 180 | 317 15.6

>10"&75"
percentile

495 394 318 527 213

831 733 802 863 669

438 | 502 | 453 | 520 48.9

O "7&80"

: 314 233 547 | 408 187 595 | 317
percentile

166 | 160 | 231 | 113 | 232 |
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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 17i 19 (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
NUTRO(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.

Age Group 107 13 |Age Group 147 16 | Age Group 17119 | Total | Overall
Sig.
Males |Females | Males |Females | Males |Females g
n| 1896 1459 1770 1661 1367 1280

}’(‘:’r":‘]')st Circumference | oo 56 | 6630 | 79.06 | 7077 | 8438 | 70.89
12.36° | 10.11° | 14.64° 10.79° | 15.23¢ | 11.07°
BMI (kg/m?) 20.41 | 20.62 | 23.39 | 23.13 | 2556 | 23.69
5522 | 537° | 65° | 573% | 7.37° | 564°

Sugar-sweetened

6.39 6.02 8.89 6.78 9.59 7.03
carbonated beverage
5.34 5.34% | 6.46° | 5.3bf 6.96 © 5.81 ¢

Diet carbonated
beverage

1.53 1.13 1.28 0.96 151 0.92
2.83¢ 2.34™ | 2.68% | 2.12° 3.58° 25°
Fruit Juice 3.76 4.10 3.75 3.77 3.85 3.96

2.86° 255%™ | 292 | 257* | 3.15% | 2.71%
Milk, Full-Fat 2.84 2.11 2.71 1.84 2.75 1.93

3.2° 2.82° | 3.37* | 2.58°" 35° 2.57°
Milk, Low-Fat 0.04 0.02 0.01 0.01 0.002 0.02
0.68* 0.33* | 0.25* | 0.37° 0.06 * 03¢

Added sugar in hot
beverages (g)

12.08 7.36 18.08 | 11.54 27.18 16.62
30.24° | 13.93" | 32.04°¢| 17.62* | 58.16¢ | 26.31*
Fast Food Meals 3.88 493 421 4.67 4.24 5.15

3.7° 4.4" 3.74* | 407> | 3.88% 453°

1.30 1.34 1.10 1.15 0.99 1.14
1.49° 1.39* | 127 | 127" | 1.22° | 1.28¢

Savory snacks 4.96 531 4.68 5.33 3.98 5.27
352« 34> | 361 | 321" | 358° | 341*

Sweet Snacks 2.90 3.20 2.79 3.13 2.59 3.04
3.01% | 3.13° | 3.03* | 3.17™ | 3.01° | 296"

Ice cream desserts 2.75 3.10 2.55 2.88 2.04 2.62
3.01* 2.58° 257°¢ 2.4® 2.15¢ 245%

Fruit* 12.64 10.54 11.17 8.87 10.70 8.64
8.73° 7.17" | 8.39°" 6.71° 8.34 ™ 6.69 ¢
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6.54 632 | 566 | 580 | 532 | 592 | 595
jﬁ&k\ﬁ 4.88° | 438% | 44 | 412° | 437° | 424%™ | 4.44°

<
!

NUTRO[LéRIlm%dlshes 448 | 386 | 481 | 431 | 538 | 450 | 455
2.81™ 271" | 2.82° | 2.62° 2.75° 258 | 2.76°
Fish 1.03 0.92 0.88 0.78 0.77 0.78 0.87
1.37° 1.29%* | 122" | 1.14° 1.14° 1.18" | 1.24"™
Eggs 281 2.38 2.48 2.08 251 2.08 241
242° 2.24° 2.3° 2.13° 231° 2° 2.26°
Cheese 3.66 3.78 3.86 3.83 3.90 4.07 3.84
2.89° 261* | 3.08% | 263* | 264%® 2.64° |278*
Sliced Bread 1.43 1.04 1.38 1.13 1.32 1.15 1.25
2.21° 1.89° | 222%* | 205™ | 2.15% 1.98 ™ 2.1
Cereal, sweetened 1.37 1.34 0.91 0.82 0.58 0.59 0.96
2.22° 2.08° 1.93° l.61° 1.49¢ 1.31¢ | 1.86"™
Cereal, unsweetened 0.98 1.03 0.72 0.65 0.46 0.59 0.75
1.85° 1.86% | 1.64™ | 146"™ 1.33° 1.37%* | 1.63"
Total Energy (kcal) 2624.4 | 2560.2 | 2710.4 | 2526.6 | 2733.0 | 2554.0 | 2619.5

1226b3.15 1221.7 1197.31 11%4.5

1191.6° 1139.2° 1162.8°

Total Sugar (g) 172.29 | 169.34 | 181.36 | 163.29 | 182.95 | 164.73 | 172.47
85.41%* | 81.73° |87.92¢| 79.1° |91.04"™ |81.84* 84.93°
Total Fat (g) 102.95 | 102.29 | 105.76 | 102.01 | 105.90 | 103.17 |103.67
51.08% | 50.11% | 50.7% | 48.67° | 48.75% | 49.41* 1 49.89°

Total Saturated Fat

© 34.72 3481 | 35.06 | 34.17 34.50 34.14 | 34.59

17.15* | 16.78* | 16.73°% | 16.17°% | 1591°* | 16.12° |16.53°

Number of exercise

. 2.36 1.09 2.05 0.89 171 0.75 154
occasions

185° 1.35° | 1.81° | 1.18° 1.71°¢ 1.1¢ 1.67°

Children performing

no exercise® 254 486 301 662 317 611 2,631

(13.4y | (3330 | (17° | (39.9) | (23.2¢° | (47.7) | (27.9)°

< 6 hours of night-

) 2 599 553 678 787 678 717 4,012
time sleep

(31.6)* | (37.9) | (38.3)° | (47.4)F | (49.6) | (56)° | (42.5)

O 1 houcrtme

3 1450 1215 1519 1556 1244 1219 8203
sleep

(76.5) | (83.3)* | (85.8)" | (93.7) | (91F | (95.2) | (87.9)

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).

' Combination of dates, apples, oranges and bananas

> Combination of carrots, salad and corn

® P-values based on z-test for column proportions, adjusted by Bonferroni's correction for multiplicity.
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V3 . Descriptive characteristics of self -reported weekly food intake, exercise
nd sleep patterns in males and females; n = 5033, 4400 respectively.

‘ Age Group 10i 13 ‘Age Group 14i 16 ‘ Age Group 17719 ‘ Total | Overall

Sig.

SIENCIA

‘ Males ‘Females‘ Males ‘Females‘ Males ‘Females‘
n| 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° | 10.11° |14.64° | 10.79° |

1523¢ | 11.07° |13.92° |

BMI (kg/m?)

| 2041

| 2062 | 2339 | 2313 | 2556 | 23.69 | 22.67 | <.0001

| 552° | 537° | 65° | 573 |

7.37° | 564" | 63°

Sugar-sweetened
carbonated beverage

6.02 8.89 6.78

7.03 7.42

® | 534° | 646° | 5.3b'

© | 581 | 6.02°

Diet carbonated
beverage

1.13 1.28

0.92 1.23

* 234" | 268

25° | 271°

‘Fruit Juice

410 | 375 | 377

a
| 39 | 385

* | 255" | 292°

315% | 271% | 28°

Milk, Full-Fat

1.84

75 1.93

2.82° | 337° | 2.58°

257" | 3.07°

Milk, Low-Fat

04 002 | 001 | 001

0.02 0.02

|

2
|
2
211 | 271 |
|
|
|

0.33* | 025° | 0.37°

2.
0.00
0.06°*

Added sugar in hot
beverages (9)

* |
|
68° |

12.08 7.36 ‘1808 ‘ 11.54

|
*
’ \

27.18

58.16° | 26.31% |32.88°

‘ Fast Food Meals

493 | 421 | 467

424 | 515 | 447

44% |374% | 407

388 | 453° | 4

‘ Pizza

0.2
3.88
1.30 134 | 110 | 115

099 | 114 | 1.18

1.39° 127> | 1.27"

122° | 1.28% | 1.

‘ Savory snacks

531 | 468 | 533

|
2
|
|
o
16.62 ‘
|
|
|
|
|
|

398 | 527 | 493

|

* | 361°¢ | 321"

‘ Sweet Snacks

320 | 279 | 3.13

259 | 304 | 2.94

|

301° | 296" | 3.06

‘ Ice cream desserts

K
|
|
|
B
|
|
30.24° | 13.93° |32.04°  17.62° |
|
|
|
|
|
|
|
|
|

310 | 255 | 2.8

204 | 262 | 267

|

258° | 257° | 24%

215 | 245% | 2.58°

‘Fruit1

|
<
“ |
<
|
<
358° | 341% | 3.49° |
<
|
<
|
|

1054 | 11.17 | 887 | 1070 | 864 | 10.55 | <0001

|

747™ | 839° | 671° |

834™ | 669° | 7.9°

‘ Vegetables?

632 | 566 | 580 |

532 | 592 | 595

438% | 44" | 412"

437° | 424% | 444"

‘ Local rice dishes

538 | 450 | 455

|
-
|
|
|
“ |3
|
= | 313 |3.03% | 317"
|
“ |
|
|
|
" |
|
= |

|
386 | 481 | 431 |
2.71° | 2.82° | 2.62° |

2.75° | 2.58% | 2.76°
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1.03 0.92 0.88 0.78 0.77 0.78 0.87

1.37* | 1.29* | 1.22™ | 1.14°" 1.14° 1.18" | 1.24"™

Eﬁ@ _I&i!A 2.81 2.38 2.48 2.08 2.51 2.08 2.41
242°* 2.24° 2.3° 2.13°¢ 231° 2°¢ 2.26°

Cheese 3.66 3.78 3.86 3.83 3.90 4.07 3.84
2.89* | 261* |3.08* | 2.63% | 264%™ | 2.64° | 278

Sliced Bread 1.43 1.04 1.38 1.13 1.32 1.15 1.25
2.21° 1.89° | 222> | 205" | 215 | 1.98™ | 2.1«

Cereal, sweetened 1.37 1.34 0.91 0.82 0.58 0.59 0.96
2.22° 2.08* | 1.93° | 1.61° 1.49¢ 1.31¢ | 1.86"™

Cereal, unsweetened 0.98 1.03 0.72 0.65 0.46 0.59 0.75
1.85¢ 186 |1.64"™ | 1.46"™ 1.33° 1.37% | 1.63°
Total Energy (kcal) 2624.4 | 2560.2 | 2710.4 | 2526.6 | 2733.0 | 2554.0 | 2619.5
12229.15 12§C1.7 1192'31 11?:1.5

=

1191.6° 1139.2° 1162.8°

Total Sugar (g) 172.29 | 169.34 | 181.36 | 163.29 | 182.95 | 164.73 | 172.47
85.41%* | 81.73° |87.92¢| 79.1° |91.04"™ |81.84* 84.93°
Total Fat (g) 102.95 | 102.29 | 105.76 | 102.01 | 105.90 | 103.17 |103.67
51.08°% | 50.11° | 50.7°% | 48.67° | 48.75% | 49.41°% 1 49.89°

Total Saturated Fat

) 34.72 3481 | 35.06 | 34.17 34.50 34.14 | 34.59

17.15* | 16.78* |16.73% | 16.17* | 1591°* | 16.12* |16.53°

Number of exercise

. 2.36 1.09 2.05 0.89 171 0.75 154
occasions

185° 135" | 1.81° | 1.18¢ 1.71° 1.1¢ 1.67°

Children performing

no exercise® 254 486 301 662 317 611 2,631

(13.4y | (333 | (17° | (39.9) | (23.2¢° | (47.7) | (27.9)°

< 6 hours of night-

) 2 599 553 678 787 678 717 4,012
time sleep

(31.6)* | (37.9) | (38.3)° | (47.4)F | (49.6) | (56)° | (42.5)

O 1 hourtme

sleep? 1450 1215 1519 1556 1244 1219 8203 <0.05

(76,5 | (83.3) | (85.8)° | (93.7) | (91)° | (95.2)" | (87.9)

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).

' Combination of dates, apples, oranges and bananas

> Combination of carrots, salad and corn

? 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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‘ Age Group 10i 13 ‘Age Group 14i 16 ‘ Age Group 171 19 ‘ Total | Overall

Sig.

‘ Males ‘Females‘ Males ‘Females‘ Males ‘Females‘
n| 1896 | 1459 | 1770 | 1661 | 1367 | 1280 | 9433

"II:I\If‘IA

Waist Circumference
(cm)

| | 12.36° | 10.11° |14.64° | 10.79° | 1523° | 11.07° 13.92°
BMI (kg/m?) | 2041 | 2062 | 2339 | 2313 | 2556 | 2369 | 22.67 | <.0001
| | 552° | 537° | 65° | 573™ | 7.37° | 564°  63° |

<.0001

69.58 ‘ 66.30 ‘79.06 ‘ 70.77 ‘ 84.38 ‘ 70.89 ‘73.38

Sugar-sweetened
carbonated beverage

| 34® | 534°

6.02 8.89 9.59 7.03 7.42

| 6.46° | 6.96° | 581¢ | 6.02°

Diet carbonated

1.13
beverage

1.28 151 0.92 1.23

3.58°

* 234" 268

25° | 271°

|

Fruit Juice 410 | 375 | 377

3.85

|
| 39 | 385

* | 255" | 292°

3.15%*

| 271% | 28°

75

1.93

Milk, Full-Fat

211 | 271

|

282" | 3.37° | 258° 2570 | 3.07° |

Milk, Low-Fat

04 002 | 001 | 001 0.02 002|

0.118

|

2

|

2

184 | 2

|

| 0.00
0.33* | 025° | 037° | 0.06°

Added sugar in hot
beverages (g)

27.18

|

* | * |

| 2\
68° | 0

12.08 7.36 ‘1808 ‘ 11.54

30.24° | 13.93° |32.04° 17.62° 58.16° 2631 32.88°

‘ Fast Food Meals

424 | 515 | 447

44% |374%  407% | 3.88% | 453" | 4.

‘ Pizza

|

2

|

|

"o

16.62 ‘

0.2 |
388 | 493 | 421 | 4.67 |
|

1.30 118

134 | 110 | 115 | 099 | 114

|

139° | 127% | 127% | 122°  1.28% | 134

‘ Savory snacks

398 | 527 | 493

|

* | 361°¢ 321% | 358° | 341% | 3.49¢

‘ Sweet Snacks

320 | 279 | 313 | 259 | 304 | 294

|

301° | 296" | 3.06

‘ Ice cream desserts

310 | 255 | 2.88

258° | 257¢ | 24% | 215° | 2.45% | 258°

‘Fruit1

1054 | 1117 | 887 | 1070 | 864 | 10.55

<.0001

747" | 839" | 6.71° | 834" | 669° | 7.9°

‘ Vegetables?

632 | 566 58 | 532 | 592 | 595

438 | 44% | 412° | 437° | 424™ | 444"

‘ Local rice dishes

448 | 38 | 481 | 431 450 | 455

|
-
|
|
|
“ | 3
|
= | 313 |3.03% | 317"
|
“ |
|
" |
|
" |
|
281% | 271° | 2.82° | 262° | 275°  258% | 2.76°

Fish

103 | 092 | 088 | 078 | 077 | 078 | 087

|
|
|
|
3
|
|
|
|
|
|
|
531 | 468 | 533 |
|
|
|
|
|
|
|
|
|
|
|
|
|

|
<
“ |
<
|
<
|
<
|
204 | 262 | 267 | <
|
|
|
<
|
<
|
<
|

|
|
|
|
538 |
|
|
|

* | 1.20% 122%™ | 114° | 114° | 118° | 124"
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NUTRO!

281 2.38 2.48 2.08 251 2.08 241
};&kr\ 242° 2.24° 2.3° 2.13° 231° 2° 2.26°
ese 366 | 3.78 | 3.86 | 3.83 | 390 | 407 | 3.84
o 2.89° 261* | 3.08% | 263 | 2.64% 2.64° |278*
Sliced Bread 1.43 1.04 1.38 1.13 1.32 1.15 1.25
221° 1.89° | 222> | 205" | 215 | 1.98"™ | 2.1«

Cereal, sweetened 1.37 1.34 0.91 0.82 0.58 0.59 0.96
2.22° 208% | 1.93° l61° 1.49¢ 1.31¢ | 1.86"™

Cereal, unsweetened 0.98 1.03 0.72 0.65 0.46 0.59 0.75
1.85° 1.86% | 1.64™ | 146"™ 1.33° 1.37%* | 1.63"
Total Energy (kcal) 2624.4 | 2560.2 |2710.4 | 2526.6 | 2733.0 | 2554.0 | 2619.5
122315 12§C1.7 119a7.31

11?4.5

1191.6° 1139.2° 1162.8°

Total Sugar (g) 172.29 | 169.34 |181.36 | 163.29 | 182.95 | 164.73 |172.47
85.41* | 81.73® |87.92¢ | 79.1° |91.04™ |81.84* 84.93°
Total Fat (g) 102.95 | 102.29 | 105.76 | 102.01 | 105.90 | 103.17 |103.67
51.08°% | 50.11° | 50.7°% | 48.67° | 48.75% | 49.41°% 1 49.89°

Total Saturated Fat

) 34.72 34.81 | 35.06 | 34.17 34.50 34.14 | 34.59
17.15* | 16.78* | 16.73% | 16.17* | 1591°* | 16.12* |16.53°

Number of exercise

: 2.36 1.09 2.05 0.89 1.71 0.75 1.54
occaslons
185° 135" | 1.81° | 1.18¢ 1.71° 1.1¢ 1.67°

Children performing

no exercise® 254 486 301 662 317 611 2,631
134y | 333y | @7r | @9y | @32r | @77y | (27.9y

< 6 hours of night-

) 2 599 553 678 787 678 717 4,012
time sleep
(31.6)* | (37.9) | (38.3)" | (47.4)° | (49.6)° (56)" | (42.5)°

O 1 houcrtme

N 1450 1215 1519 1556 1244 1219 8203
sleep

(76,5 | (83.3) | (85.8)° | (93.7) | (91)° | (95.2)" | (87.9)

<0.05

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).
! Combination of dates, apples, oranges and bananas
2 Combination of carrots, salad and corn

% 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

Age Group 10i 13 |Age Group 14i 16 | Age Group 17119 | Total
Males |Females | Males |Females | Males |Females
n 1896 1459 1770 1661 1367 1280 9433

Waist Circumference 69.58 66.30 79.06 70.77 84.38 70.89 73.38

Nutrociéncia Assessoria em Nutiajia
www.nutrociencia.com.br

Overall
Sig.




| 12.36° | 1011°

1464° | 10.79° | 15.23°

11.07° | 13.92° |

431"&':\(??94

| 2041 | 2062 | 2339 | 2313 | 2556 | 23.69 | 2267 | <.0001

| 552° | 537° | 65° | 573"

7.37° | 564° | 63°

Sugar-sweetened
carbonated beverage

6.02 8.89 6.78

9.59 7.03 7.42

® | 534° | 6.46°  5.3b'

6.96° | 58L° | 6.02°

Diet carbonated
beverage

1.13 1.28 0.96

151 0.92 1.23

* | 234" | 268% | 212"

358° | 25° | 271°

‘Fruit Juice

410 | 375 | 377

|
385 | 396 | 385

* | 255™ | 292° | 257°

315 | 271% | 28°

Milk, Full-Fat

284 | 211 | 271 | 184

75 1.93

|

2.58°

2570 | 3.07° |

Milk, Low-Fat

04 002 | 001 | 001

0.02 | 0.02 |o118

|

|
|
|
282° | 3.37°
|
|

0.33* | 025° | 0.37°

2.
0.00
0.06°*

Added sugar in hot
beverages (g)

|
|
68° |

12.08 7.36 ‘1808 ‘ 11.54

27.18

|
|
: \

30.24° | 13.93° |32.04°  17.62°

58.16° | 26.31* |32.88°

‘ Fast Food Meals

493 | 421 | 467

424 | 515 | 447

0.2

3.88
44% |374% | 407

1.30

388 | 453° |4

‘ Pizza

134 | 110 | 115

099 | 114 | 118

|

139° | 127% 127"

122¢ | 1.28% | 1.

‘ Savory snacks

4.96 531 | 468 | 5.33

|
2
|
|
"o
16.62 ‘
|
|
|
|
|
| 4.93

398 | 527

|

3.52 * | 361°¢ | 321"

358° | 341% | 3.49¢

‘ Sweet Snacks

320 | 279 | 3.13

259 | 304 | 2.94

|

3.13° |3.03% | 317"

‘ Ice cream desserts

310 | 255 | 2.88

204 | 262 | 267

258° | 257° | 2.4%

215° | 245% | 2.58°

‘Fruit1

1070 | 864 | 1055 | <.0001

747" | 839" | 6.71°

6.69° | 7.9°

‘ Vegetables?

632 | 566 | 5.80

|
8.34% |
532 | 592 | 595

438% | 44" | 412"

437° | 424% | 444"

‘ Local rice dishes

448 | 38 | 481 | 431

538 | 450 | 455

281% | 271" | 2.82° | 262°

2.75° | 2.58% | 2.76°

Fish

|
103 | 092 | 088 | 0.78

|
|
|
|
3
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
<
* |
<
|
<
|
<
301° | 296" | 3.06% |
<
|
|
|
<
|
<
|
<

0.77 | 078 | 087

|

129% 122" | 1.14°

1.14° 1.18° | 1.24"

‘Eggs

2.81 238 | 248

208 | 251 | 208 | 241 | <0001

|

2.42° 2.24°

2.13° | 2.31° 2¢

| 2.26"

|
* |
|
|
|
3
|
= |
|
= |
| 1054 | 1117 | 8.87
|
|
" |
|
|
|
|
|
|
|

|
23" |
|

Cheese 378 | 386 | 383 | 390 | 407 | 3.84 | <0.006
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2.89° 261® | 3.08* | 263% | 2.64* | 2.64° |278%
1.43 1.04 1.38 1.13 1.32 1.15 1.25
221¢ 1.89° |222% | 205" | 2.15% | 1.98"™ | 2.1«

|/.
LS

NUTROCIENCIA

Cereal, sweetened 1.37 1.34 0.91 0.82 0.58 0.59 0.96
2.22° 2.08* | 1.93° | 1.61° 1.49¢ 1.31¢ | 1.86"™

Cereal, unsweetened 0.98 1.03 0.72 0.65 0.46 0.59 0.75
1.85¢ 186 |1.64"™ | 1.46"™ 1.33° 1.37% | 1.63°
Total Energy (kcal) 2624.4 | 2560.2 | 2710.4 | 2526.6 | 2733.0 | 2554.0 | 2619.5
122a§.15

1221.7 1197.31 11534.5

1191.6° 1139.2° 1162.8°

Total Sugar (g) 172.29 | 169.34 | 181.36 | 163.29 | 182.95 | 164.73 | 172.47
85.41% | 81.73° |87.92¢| 79.1° |91.04"™ |81.84* 84.93°
Total Fat (g) 102.95 | 102.29 | 105.76 | 102.01 | 105.90 | 103.17 |1083.67
51.08°% | 50.11° | 50.7°% | 48.67° | 48.75% | 49.41°% 1 49.89°

Total Saturated Fat

) 34.72 3481 | 35.06 | 34.17 34.50 34.14 | 34.59

17.15* | 16.78* | 16.73°% | 16.17°% | 1591°* | 16.12° |16.53°

Number of exercise

. 2.36 1.09 2.05 0.89 171 0.75 1.54
occasions

185° 1.35° | 1.81° | 1.18° 1.71¢ 1.1¢ 1.67°

Children performing

no exercise® 254 486 301 662 317 611 2,631

(13.4) | (333 | (17)° | (39.9) | (23.2¢° | (47.7) | (27.9)

< 6 hours of night-

) 2 599 553 678 787 678 717 4,012
time sleep

(31.6)* | (37.9)° | (38.3)° | (47.4)F | (49.6) | (56)° | (42.5)

O 1 hourtme

3 1450 1215 1519 1556 1244 1219 8203
sleep

(76,5 | (83.3) | (85.8)° | (93.7) | (91)° | (95.2)" | (87.9)

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).

' Combination of dates, apples, oranges and bananas

> Combination of carrots, salad and corn

® 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.

Age Group 10i 13 |Age Group 14i 16 | Age Group 17119 | Total | Overall
Sig.
n| Males |Females | Males |Females | Males |Females g
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