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ABSTRACT 
 

  The trend of obesity in the United States and throughout the world has 

increased among adults and children. Several studies have highlighted the increased 

prevalence of overweight and obesity among minorities, especially Hispanics. 

Contributors identified to this overall growth are genetic and socioeconomic factors, 

dietary habits, the decline in physical activity, and the increased portion sizes of society 

today. The excessive consumption of sugar sweetened beverages has been associated 

with higher calorie intakes, displacement of more nutrient-dense beverages, and increased 

dental caries among children. Sugar sweetened beverages are the biggest contributing 

source of added sugar; however at this time, there is no amount agreed upon that will 

significantly increase odds of being overweight. 

 This study is one of the first to use and compare body mass index (BMI), waist 

circumference (WC), and percent body fat measurements among predominantly Hispanic 

young children. The sample group consisted of approximately 597 children in 

kindergarten to second grade (ages 4 four to nine years) from selected elementary schools 

in East Lubbock and El Paso. Approximately 315 completed self-reported surveys were 

returned by the parents of these children, with over 70% of eligible students participating 

in the study. 

  Statistical analyses were conducted using Statistical Package for the Social 

Sciences (SPSS) Statistics 17.0 (SPSS Inc, Chicago, IL). Only baseline values collected 

at the launch of the study were included in the statistical analyses.  Means and standard 

deviations were calculated on all data. The children were divided into groups based on 
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BMI percentile, grade level, and amount of consumption of sweetened beverages.

 Independent samples t-tests were performed to compare the amount of sweetened 

beverages consumed among BMI percentile groups. Pearson’s correlations were 

calculated between derived BMI, derived BMI percentile, weight, WC, percent body fat, 

and mean daily ounces of sweetened beverages. Analysis of variance (ANOVA) was 

used to determine if group means for sweetened beverage consumption were significantly 

different when students were divided into quartile groups based on reported amount of 

sweetened beverage intake and grade level.  

 The results indicated that there was a statistically significant difference in the 

mean daily ounces of sweetened beverages consumed between children below the 85th 

BMI percentile and children at the 85th BMI percentile or higher (p < 0.05). Oneway 

ANOVA omnibus testing revealed there were significant differences in mean waist 

circumferences between the mean daily ounces of sweetened beverage quartiles (p < 

0.05). This study also found that the children in this sample group consumed a large 

percentage of sweetened beverages in the form of fruit flavored drinks. In addition to 

these results, this study also provided additional insights into the relationship of 

sweetened beverage consumption and body composition. Valuable anthropometric 

information also was gathered about the sample group of young West Texas children. 
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CHAPTER I 

 INTRODUCTION 

 

 The trend of obese individuals in the United States and throughout the world has 

continued to increase. Unfortunately, children have not been immune to this growing 

trend. Since 1971, there has been an increase of more than 100% in the prevalence of 

overweight among US children with increases expected to continue (Kimbro, Brooks-

Gun, & McLanahan, 2007; Strauss & Pollack, 2001). The increase has been such that the 

prevalence of childhood overweight and obesity has doubled over the past two decades 

(American Academy of Pediatrics [AAP], 2003). Prior research also has indicated that 

minorities typically had much higher prevalence of overweight and obesity. Even in a 

sample group as young as three years of age, Hispanic children were reported to be twice 

as likely to be overweight than White or Black children of the same age group (Kimbro et 

al., 2007).  

 Several factors have been identified as contributors to the growing childhood 

obesity epidemic. Among the contributors identified are genetic and socioeconomic 

factors, the decline in physical activity, and the increased portion sizes of society today. 

The increased consumption of sweetened beverages among children has been identified 

as promoting the rise in pediatric overweight and obesity (Ritchie, Welk, Styne, Gerstein, 

& Crawford, 2005). The excessive consumption of sugar sweetened beverages has been 

associated with higher calorie intakes, displacement of more nutrient-dense beverages, 

and increased dental caries among children (Keller, Kirzner, Pietrobelli, St-Onge, Faith, 
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& 2009; Marshall et al., 2003). One study also found that children who consumed higher 

amounts of these sweetened beverages reported lower fruit intake and higher calorie 

intakes (Cullen, Ash, Warneke, & de Moor, 2002). Minority children, especially Mexican 

Americans, have been identified as having some of the highest consumption of sugar 

sweetened beverages (Cullen et al., 2002). 

 

Thesis Components 

 
 This thesis will use baseline data from the USDA funded grant “Community 

based approaches to overweight and obesity among young children in West Texas” 

known as Transformacion Para Salud. There were two components of statistical analysis 

to produce. Means and/or frequencies were used to describe the sample in terms of 

demographics, dietary behavior, and anthropometrics. The second part of statistical 

analysis explored associations among demographics, dietary behavior and other 

attributes. Independent samples t-test, analysis of variance (ANOVA), and Pearson’s 

correlation were used to identify any existing relationships among data. All data analyses 

used Statistical Package for the Social Sciences (SPSS) Statistics 17.0 (SPSS Inc, 

Chicago, IL). 

 The purpose of this study was to determine if there was any association between 

the amount of sweetened beverages consumed per day and body mass index (BMI), waist 

circumference (WC), or percent body fat in the sample group. It is hypothesized that 

children with BMI values at or above the 85th percentile will have a significantly higher 

mean intake of sweetened beverages per day than children who have a BMI in normal 
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range (below 85th percentile). Also, it is hypothesized that children with higher percent 

body fat values will have a significantly higher mean intake of sweetened beverages per 

day than children who have lower percent body fat values. Further, it is hypothesized that 

children with higher waist circumferences will have a significantly higher mean intake of 

sweetened beverages per day than children who have lower waist circumferences. 

 

Conclusion 

 
 The epidemic of childhood obesity in our country and worldwide is growing, and 

commands immediate attention and intervention. Energy imbalance in the current diets 

has continually surfaced as the root of this problem. A major contributor identified for 

these energy imbalances is the increased consumption of sugar sweetened beverages 

among children. These beverages provide no additional nutritional value besides added 

calories, and often displace the consumption of more nutritious beverages like milk.  The 

early identification of children with excessive sweetened beverage consumption can help 

with development and implementation of intervention programs to decrease consumption. 

This study seeks to add to the building evidence of the link between sweetened beverage 

consumption and childhood obesity in a high risk population of young Hispanic children. 
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CHAPTER II 

 REVIEW OF LITERATURE 

 
This review of literature includes two specific topics. The first topic covered will be the 

issue of childhood obesity. The second topic covered will be sweetened beverages and 

their contribution to the growing issue of childhood obesity. This will include a review of 

previous research and findings of each subject. 

 

Background 

 
Childhood Obesity 

 Obesity is characterized as an abnormal or excessive accumulation of fat tissue 

that may impair health, according to the World Health Organization (WHO) (2009). The 

National Health and Nutrition Examination Survey (NHANES) of 2003-2004 found that 

33.6% of individuals two to nineteen years of age were at risk of overweight, and 17.1% 

were overweight. This was an increase from the National Health and Nutrition 

Examination Survey (NHANES) of 1999-2000 which found that 28.2% of individuals in 

the same age group were at risk of overweight, and 13.9% were overweight (American 

Dietetic Association [ADA], 2008). Overweight and obesity have grown at alarming 

rates, and they have become more common among young children and young adults of 

this generation.  

 The World Health Organization claims childhood obesity to be a “serious public 

health issue” with an estimated 22 million overweight children worldwide in 2007 
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(WHO, 2008). The rise in the number of overweight and obese children has been 

followed by an increase in the prevalence of weight-related comorbidities in this group 

(Carvalho, Johnson, Kozlosky, & Scheimann, 2008). These comorbidities include 

hypertension, sleep apnea, and type 2 diabetes. Also, obesity is second in preventable 

causes of death in the United States, with tobacco use being number one (Carvalho et al., 

2008). The American Heart Association (AHA) recently revised its Pediatric Dietary 

Strategies for Individuals Aged > 2 years in response to the increasing obesity epidemic 

(Gidding et al., 2005). 

  The position of the American Dietetic Association is that the increases in 

childhood obesity are attributed to overconsumption of nutrients and decreased energy 

expenditure in physical activity (ADA, 2008). Calorically-dense foods and beverages 

with minimal nutritional value should resume their previous role of being occasional 

discretionary items and not staples in today’s diet (Gidding et al., 2005). The American 

Academy of Pediatrics recognizes that American children and adolescents are less 

physically active and more likely to be overweight than previous generations (AAP, 

2003). People in the United States eat calorically dense foods and don’t spend the 

recommended amounts of time engaged in exercising or other physical activities. Less 

physically active children and adolescents are more likely to have higher blood pressure, 

insulin, and cholesterols levels than their more active counterparts (AAP, 2003). Both 

genetic and social factors relating to diet have been associated as contributing to the 

overweight dilemma (WHO, 2009).  
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Anthropometrics in Children 

 There is no single measurement recognized to effectively and accurately classify 

overweight and obese children. In adults, BMI is used to determine whether an individual 

is underweight, of normal weight, overweight or obese. However, BMI alone may not 

provide a clear indication of the disease risk, especially in children. Dollman and Olds 

(2006) found that BMI alone lacked sensitivity as a health indicator for disease risk. The 

study pointed out that there are adults who are below the overweight marker on the BMI 

scale, but these same individuals’ waist girths are above the threshold for increased 

disease risk (Dollman & Olds, 2006). A different study found that BMI had a large 

impact on the prevalence of metabolic syndrome among a group of 10-18 year old 

Mexican adolescents (Castillo et al., 2007). Another study, designed to measure the 

accuracy and validity of obesity body mass index reference values established by the US 

Centers for Disease Control and Prevention (CDC) and the International Obesity Task 

Force (IOTF), found that there were strong associations between BMI and skin-fold 

thickness measurements (Zimmermann, Gubeli, Puntener, & Molinari, 2004). This 

particular study took a nationally representative sample of Swiss children between the 

ages of 6-12 years of age. Zimmermann et al. concluded that the CDC reference value for 

obesity had a higher sensitivity and specificity than did the IOTF reference. 

 Waist circumference (WC) is another measure used to identify potential disease 

risk in individuals. This measurement is typically chosen because of the ease with which 

it is obtained and how inexpensive it is as well. Visceral adiposity in children may be 

indicative of a crucial pathophysiological link between adiposity and its associated health 
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risks (Dietz, 1998). A study involving 818 pre-pubertal children (ages 3 to 11 years), 

determined that WC had a higher correlation with systolic and diastolic BP (p < 0.001) 

than triceps (p < 0.001) and sub-scapular (p < 0.001) skin-folds and relative body weight 

(p < 0.001) (Maffeis, Pietriobelli, Grezzani, Provera, & Tato, 2001).  This coincides with 

the findings of another study conducted among school aged children from an urban 

public school in Mexico City. Researchers found that children with WC of 88.08 cm or 

higher (>90th percentile) had higher risk of pre-hypertension & hypertension (Perera, 

Nakash, Selechnik, Dosal, & Ortega, 2007).  

 WC alone is not used to classify overweight or obese individuals. In adults, it is 

generally used to assess disease risk. Commonly accepted WC reference values to 

classify individuals as overweight or obese have not been established. A study including 

580 Caucasian children ages 3-19 years of age, created a table with suggested cutoff 

values for identifying high trunk fat mass (Taylor, Jones, Williams, & Goulding, 2000). 

Within this study, researchers calculated the 80th percentile WC values in 1-year 

increments for each gender. The 80th

 Bioelectrical Impedance Analysis (BIA) is superior as a measure of adiposity, 

compared to BMI alone, as it differentiates between fat tissue and muscle tissue (Rush, 

Puniani, Valencia, Davies, & Plank, 2003). BIA in some past research involved the 

collection of various skin fold measurements and the use of equations to calculate an 

 percentile was chosen as the appropriate cutoff 

value to help classify children with high central adiposity within the group studied by 

Taylor et al.  This same study also showed that the WC measurement had high 

correlations with trunk fat (r= 0.92, p<0.0001) in both boys and girls (Taylor et al., 2000).  
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estimated free fat mass of an individual. Bioelectrical impedance scales have since been 

developed. These scales look like a regular bathroom scale except they are equipped with 

foot sensor pads. A person steps onto the platform after his/her age group, gender and 

height are input.  Electrodes in the foot sensor pads send a low, safe signal through the 

body.  Weight is calculated automatically along with individual body fat content in less 

than a minute. 

  One study involving older adults between the ages of 55 years and 94 years of 

age found a significant correlation between percent body fat and waist circumference 

(p<0.001) and percent body fat and BMI (p<0.001) for Tanita BIA (Ritchie, Miller, & 

Wright, 2005). Foot to foot BIA has been found to be a good tool to measure body 

composition in children as well. A different study with 82 multi-ethnic children explored 

the accuracy of foot to foot bioelectrical impedance analysis and compared it to dual 

energy x-ray absorptiometry (DEXA). The measurements of fat free mass from BIA and 

DEXA were highly correlated (r² =0.97) in this study (Tyrrell, Richards, Hofman, Gillies, 

Robinson, & Cutfield, 2001).  

 A study of 1038 Korean children ages 7-18 years of age found that overweight 

and obesity cutoff percent values predicted for White children were not necessarily the 

best percent body fat cutoff values for Korean children (Lee, Lee, Kim, Kim, & Kim, 

2007). Predicted percent body fat values using BIA for children with a BMI at or above 

the 85th percentile but below the 95th percentile ranged from 17-22% in boys and 24-37% 

in girls (Lee et al., 2007). Predicted percent body fat values using BIA for children with a 

BMI ≥ 95th percentile ranged from 23-30% in boys and 30-53% in girls (Lee et al., 2007). 
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An additional study of 3320 white and black children ages 5-18 years found that males 

with ≥ 25% body fat were two to seven times more likely to have elevated blood 

pressure, LDL-C/HDL-C ratios, and VLDL-C + LDL-C/HDL-C ratios (Williams et al., 

1992). Females with ≥ 30% body fat were two to four times more likely to have similar 

elevated cardiovascular disease (CVD) risk factors (Williams et al., 1992). It is difficult 

to produce concise cutoff values for percent body fat in children, due to the variation in 

adiposity between genders and ethnic groups. The percent body fat cutoff values 

suggested for Caucasian children were greater than the cutoff values estimated for 

Korean children (Lee et al., 2007).  

 

Trends among Hispanic Children 

 
 Several studies have highlighted the increased prevalence of overweight and 

obesity among Hispanics. A study conducted among several urban, Los Angeles 

elementary schools found that 52.5% of 919 children, ages 7-11 years, were either at risk 

for overweight or overweight. Of this group, Hispanics had the highest prevalence 

comprising about 42.5% of the at-risk for overweight and overweight children (Slusser, 

Cumberland, Browdy, Winham, & Newmann, 2005). A different study analyzed data 

collected as part of the 2003-2004 National Survey of Children’s Health and found that 

44% of Hispanic children, ages ten to seventeen years, were overweight or obese. About 

70% of the overweight or obese Hispanic children lived in households whose annual 

income was <150% of the Federal poverty level (Lutfiyya, Garcia, Dankwa, Young, & 

Lipsky, 2008). One study among Mexican children and adolescents compared its 
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prevalence findings to a previous study also among a Mexican sample group and found 

that the younger age (7-14 years) group had a higher prevalence of overweight and 

obesity compared to the older age (15-24 years) group (Castillo et al., 2007). The Viva la 

Familia Study included 319 families, and 1030 children, ages four to nineteen years, of 

which 82% were second generation Americans of Mexican or Central American descent. 

Researchers found that 51% of the children studied were overweight, and 24% were 

above the 99th

 Additional studies have tried to uncover different risk factors or behaviors that 

have increased the prevalence of overweight or obesity. One such study involved 250 

Hispanic (predominantly Mexican American) kindergarten students in the Chicago, 

Illinois area. Overweight children (67%) consumed sweetened beverages (soda, 

powdered drinks, atole) daily. This study concluded that hours spent watching television 

and higher levels of sweetened beverage consumption (p = 0.03) were important 

behaviors associated with overweight (Ariza, Chen, Binns, & Christoffel, 2004). A 

different longitudinal study including 409 two-year-old, Hispanic children found that 

56% of the sample consumed soda with an average of 0.5 sodas per day. Soda 

consumption was positively related to being overweight with ≥ 1 soda/day associated 

 BMI percentile (Butte, Cai, Cole, & Comuzzie, 2006). Approximately 

91% of the children had one or both parents who were either overweight or obese. This 

study also investigated family disease histories and reported that 68% had history of 

diabetes, 60% had history of CVD, and 78% had history of hypertension among parents 

or grandparents (Butte et al., 2006).  
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with a 3-fold increase odds ratio of being overweight (OR=3.39, 95% CI, p=0.02) 

(Warner, Harley, Bradman, Vargas, & Eskenasi, 2006). 

 

Sugar- Sweetened Beverages and Total Energy Intake 

 One key contributor identified as having a negative association with adiposity and 

weight has been the consumption of sweetened beverages. Recent research has found that 

beverages have become a significant source of energy in the US diet (Nielsen, Siega-Riz, 

& Popkin, 2002). Consumption of these sweetened beverages may replace the 

consumption of more nutrient-dense foods adding to energy imbalance. It has been 

suggested that the intake of sweetened beverages is a marker of poor dietary habits or that 

the consumption of sweetened beverages can indicate a diet with few fruits and many 

high fat foods (Cullen et al., 2002). The consumption of these sweetened beverages has 

increased among adults and in turn also has increased among young children 

(Rajeshwari, Yang, Nicklas, & Berenson et al., 2005). One of the main contributors to 

calories in the diets of children and adults has been sugar as an added sweetener in the 

form of sucrose or high fructose corn syrup (Bachman, Baranowski, & Nicklas, 2006). 

Soft drinks have been found to be the biggest contributing source of added sweeteners, as 

they make up about one third the added sugar intake in the American diet (Guthrie & 

Morton, 2000). The significant increase in soft drinks has increased the total energy 

intake of most Americans. Minorities have also been reported to have some of the highest 

consumption, with Hispanics being the highest consumers of sweetened beverages 

(Cullen et al., 2002). 
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 Nielsen and Popkin (2003) found that teenagers who consumed 26 or more 

ounces of soft drinks per day consumed about 620 or more calories per day when 

compared to their non-consumer counterparts. For this study, nationally representative 

data from the Nationwide Food Consumption Survey (1977-1978) and the Continuing 

Survey of Food Intake by Individuals (1989-1991, 1994-1996, and 1998) were used. The 

sample data used was from 63,380 individuals who were over the age of two years. 

Researchers investigated changes in soft drink consumption and caloric intake. Dietary 

intake and sweetened beverage consumption were self-reported values, and researchers 

concluded that energy intake from sweetened beverages significantly increased overall 

total energy intake (Nielsen & Popkin, 2003). 

 In another study, Harnack, Stang, and Story (1999) also found that total energy 

intake was significantly higher in children with the highest consumption of sweetened 

beverages when compared to children who consumed none. In this cross-sectional study, 

data were collected from over 1800 children between the ages of two and eighteen years 

of age. The study used self-reported dietary and soft drink consumption information 

collected as part of the 1994 Continuing Survey of Food Intakes by Individuals (CSFII). 

Harnack et al. found that the mean adjusted energy intake was 1830 calories per day for 

school-aged children who were non-consumers of soft drinks compared to 2018 calories 

per day in children of the same age group who consumed an average of nine ounces or 

more of soda per day.  

 Troiano and Flegal (1998) examined the trend of body composition and energy 

intake in children and adolescents. A total of 5707 children and adolescents were 
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included in this cross-sectional study. This group was made up of 3279 children between 

the ages of six and eleven years and 2428 children between the ages of twelve and 

seventeen years (Troiano & Flegal, 1998). Data used were from the National Household 

Education Surveys

Sweetened Beverages and Obesity 

 (NHES) II & III and NHANES I, II & III. Troiano and Flegal 

concluded that increasing numbers in overweight and obese children and adolescents 

could be attributed to increased consumption of calorically dense foods which have 

become increasingly available in the U.S. 

 

 One 19-month study conducted by Ludwig, Peterson, and Gortmaker (2001) 

found a significant positive relationship between changes in soft drink consumption and 

BMI. The study included 548 children who were approximately 12 years old and looked 

at the relationship between changes in BMI and consumption of soft drinks. Data 

collected for height, weight, physical activity, dietary intake and sweetened beverage 

consumption were all self-reported. For each additional serving of sugar-sweetened drink 

consumed, BMI increased (p ≤ 0.03) after adjustment for anthropometric, demographic, 

dietary, and lifestyle variables (Ludwig et al., 2001). Baseline consumption of sugar-

sweetened drinks also was independently associated with change in BMI (p ≤ 0.02). 

Ludwig et al. concluded that there was a significant positive relationship between 

changes in soft drink consumption and BMI. 

 Another longitudinal study with a sample of 30, six to thirteen year old children, 

investigated the association between BMI and sweetened beverage consumption 
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(Mrdjenovic & Levitsky, 2003). The study also relied on self-reported dietary intake and 

amounts of sweetened beverages consumed. Of the 30 participants, only 20 parents 

returned food records, and not all children had their weight obtained. Mrdjenovic and 

Levitsky concluded that consumption of more than 16 ounces of sweetened beverages 

daily significantly increased BMI. 

 A different study concluded that parents should limit the quantity of sweetened 

beverages consumed during the preschool years because it may increase the propensity to 

gain weight (Dubois, Farmer, Girard, & Peterson, 2007). In this study, researchers looked 

at the sweetened beverage consumption among Canadian preschool children between 

meals. They found that daily consumption of sweetened beverages between meals was 

positively associated with overweight (Dubois et al., 2007). More than double the number 

of children who were regular consumers of sweetened beverages at ages 2.5, 3.5, and 4.5 

were overweight when compared to the non-consumers. The data were collected in the 

form of Food Frequency Questionnaires (FFQ) administered to the participating child’s 

parent(s). Height and weight were measured by trained Registered Dietitians within the 

child’s home. 

 

Conclusion 

 This review has shown that the prevalence of overweight and obese children has 

increased significantly over time, with the majority being of Hispanic descent. Increased 

energy intake has been positively associated with overweight status, and sugar as an 

added sweetener is one of the main contributors of calories in the diets of Americans. 
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Sugar sweetened beverages are the biggest contributing source of added sugar, and at this 

time, there is no amount agreed upon that will significantly increase odds of being 

overweight. This study is one of the first to use and compare BMI, WC, and percent body 

fat measurements among predominantly Hispanic young children. Additionally, there is 

limited research involving sweetened beverage consumption among predominantly 

Hispanic children living in West Texas.  
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CHAPTER III 

METHODS 

 

 This study used a subset of data that was collected as part of the USDA funded 

grant “Community based approaches to overweight and obesity among young children in 

West Texas” known as Transformacion Para Salud. Transformacion Para Salud is an 

18-month ongoing intervention study that began in 2007. The study is aimed at 

prevention and control of childhood overweight among predominantly Hispanic children 

ages 5 to 8 years from two urban schools in West Texas. Transformacion Para Salud is a 

multi-site longitudinal study that consists of five waves of data collection before, during, 

and after an intervention program which included nutrition education, physical activity 

and gardening. This study was cross-sectional and used baseline data from both 

intervention and control schools. The baseline data was analyzed to determine whether or 

not there was a relationship between sweetened beverage consumption among young 

children and their BMI, WC and percent body fat.  

 

Subjects 

 
 The sample group consisted of approximately 597 children in kindergarten to 

second grade from selected elementary schools in Independent School Districts in 

Lubbock and El Paso (219 from Lubbock, and 378 from El Paso). Anthropometric data 

were collected from children in Intervention (n = 332, 55.6%) and Comparison (n = 265, 

44.4%) schools. Approximately 315 completed self-reported surveys were returned by 
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the parents of these children, with over 70% of eligible students participating in the study. 

Consent to participate was obtained from all parents as well as agreement to participate 

from the children.  

 Schools were selected based on their similarity in demographic characteristics, 

access to the communities by the project team, and the presence of a significant problem 

in obesity and overweight among the target population. The goal of the main USDA 

project is to conduct a nutrition and physical activity intervention and evaluate the effect 

on BMI, WC, and body fat percentage of the sample group. The study was approved by 

the Internal Review Board of Texas Tech University Health Sciences Center. 

 The sample group for the Lubbock community was from East Lubbock’s Harwell 

Elementary School and McWhorter Elementary School. This group included 

kindergarten, first, and second grade classes from both campuses. Harwell Elementary 

School was selected because it is representative of East Lubbock, and it was a school that 

was identified in the Lubbock Independent School District (ISD) survey of third and fifth 

graders to have one of the highest proportions of students who were overweight. 

McWhorter Elementary also has one of the highest proportions of students with 

significantly higher BMIs in the Lubbock ISD survey. For the El Paso group, all 

kindergarteners of the San Elizario community go to the same primary school, Loya 

Primary School, within the San Elizario ISD. First and second grade groups for the San 

Elizario community were from Alarcon Elementary School, and Borrego Elementary 

School. Demographic and general anthropometric characteristics of the samples in San 

Elizario are similar to those of the East Lubbock samples. 
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Inclusion Criteria included: 

• Kindergarten to second grade students; 

• 

Exclusion Criteria were: 

Attends Harwell Elementary School or McWhorter Elementary School in 

Lubbock, or Alfonso Borrego Sr Elementary School, L G Alarcon Elementary 

School, or Lorenzo Loya Primary School in El Paso. 

• Anyone not meeting the inclusion criteria. Children that transferred to another 

school were excluded. 

 

Primary Outcome Measures 

 
 Data collected from a Family Survey (Appendix A) was analyzed as part of this 

study. The Family Survey was developed by research team members and was used for 

data collection. The Family Survey is a survey that was sent home for parents/guardians 

to complete. The instrument contained a list of items related to desirable and less 

desirable nutrition and physical behaviors such as time spent watching television and 

amount of sweetened beverages consumed. It was estimated that this survey would take 

about five to ten minutes to complete. As related to this study, average consumption of 

sweetened beverages was derived from the data collected from this Family Survey that 

pertain to sweetened beverage consumption. The Family Survey was previously pilot-

tested in one-on-one interviews (Reed et al., 2008). 



Texas Tech University, Clarice Madrid, May 2009 

19 
 

Sweetened Beverage Intake  

 The Family Survey contained questions where parents were asked to provide 

information about the amount of sweetened beverages consumed, fruit and vegetable 

intake, frequency of family meals, and the number of times a child eats from a fast food 

restaurant. Question 9 was the focus of this analysis. This question asked about the 

child’s typical sweetened beverage consumption during the week and on weekends. A 

brief explanation was provided as to which beverages should be considered sweetened 

beverages, and those included: soft drinks such as Coke©; fruit drinks or punch like 

KoolaidTM

Anthropometric Measurements 

; sports drinks; sugar sweetened tea, lemonade, or any other drink that 

contained sugar or corn syrup. Parents and guardians were asked to write in an estimate, 

in either ounces or cups, of the total amount of sweetened drinks consumed. 

 

 
Body Mass Index (BMI) 

 Subjects’ height was measured to the nearest 0.1 cm in triplicate using a 

stadiometer. Height was recorded in centimeters by having the child face away from the 

measuring stadiometer.  Feet were placed hip-width apart, and the child was told to 

maintain feet flat on the surface of the scale and to stand tall.  The head stick was moved 

so that it was level with the top of the child’s head.   Shoes were removed for both weight 

and height measurements. Weight was measured in light clothing and bare feet on an 

electronic scale accurate to 0.1 kg (Model ---Tanita body composition analyzer TBF 

300A). Weight was determined using an electronic balance (Tanita) and measured to the 
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nearest half pound. The height and weight values were used to calculate BMI (weight 

(kilograms)/height (meters) (Goran, Driscoll, Johnson, Nagy, & Hunter, 1996). BMI was 

used as an assessment of change in morphology.  BMI was calculated as 

)(
)(
22 mHeight

kgWeightBMI =
 

 BMI percentiles from the  2000 growth charts from the Centers for Disease 

Control and Prevention were used to determine subjects that were overweight (greater 

than the 95th percentile) or at risk of overweight (85th to less than the 95th percentile) 

(Kuczmarski et al., 2000). When an individual’s BMI value is between the 85th and 95th 

percentiles they are considered to be of concern, because at this level there is increased 

risk for becoming overweight (Troiano & Flegal, 1998). BMI status was also divided into 

two categories (Normal and BMI ≥ 85 th

 

 percentile) to have an adequate subgroup size in 

the multivariate analysis.
 

Percent Body Fat   

 Percent body fat was measured using foot to foot bioelectrical impedance on the 

Tanita scale described above. Body fat was measured using the Bioelectrical Impedance 

Analysis (BIA) method.  This method measures body composition by sending a low, safe 

electrical current through the body.  The current passes freely through the fluids 

contained in muscle tissue, but encounters greater resistance when it passes through fat 

tissue.  This resistance of the fat tissue to the current is termed 'bioelectrical impedance', 

and is accurately measured by a body fat scale.  A study conducted in the UK analyzed 
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1985 Caucasian children, 5-18 years of age, and developed separate body fat curves for 

boys and girls. Body mass and total fatness were measured using the Tanita BC-418MA 

analyzer. The body fat curves developed contain seven percentile curves ranging from 2nd 

to 98th percentile. In these charts, researchers designated the 2nd percentile to be the upper 

limit of underfat, the 85th and 95th

 

 percentiles represent the lower limits of overweight 

and obese respectively (McCarthy, Cole, Fry, Jebb, & Prentice, 2006).    

Waist Circumference (WC)  

 WC (centimeters) was measured in triplicate at the top of the upper hipbone (right 

ileum) at the narrowest point between the lower border of the ribs and the ileum. WC was 

chosen over waist-to-hip ratio because research shows that it provides a better estimate of 

abdominal or trunk fat (Taylor et al, 2000; Molarius, Siedell, Sans, Tuomilehto, & 

Kuulasmaa, 1999). It is a more efficacious as tool for estimating disease risk among 

adults (Dobbelsteyn, Joffres, MacLean, & Flowerdew, 2001), and it has been associated 

with risk of chronic disease among children (Maffeis et al., 2001). 

Statistics 

  

 

 
 Statistical analyses were conducted using Statistical Package for the Social 

Sciences (SPSS) Statistics 17.0 (SPSS Inc, Chicago, IL). Only baseline values collected 

at the launch of the study were included in the statistical analyses.  Means and standard 

deviations were calculated on all data. The children were divided into two groups based 

on BMI percentile. These BMI percentile cutoff values were based on the BMI percentile 
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cutoffs established by the Centers for Disease Control and Prevention. Children with a 

BMI percentile less than the 85th percentile were classified in the “normal” category, and 

children at or above the 85th percentile were classified in the “at-risk/overweight” 

category. This was done because the at-risk for overweight and the overweight groups 

within the sample were relatively small when separated. Independent samples t-tests were 

performed to compare the amount of sweetened beverages consumed among both BMI 

percentile groups. Pearson’s correlations were calculated between derived BMI, derived 

BMI percentile, weight, WC, percent body fat, and mean daily ounces of sweetened 

beverages. ANOVA was used to determine if group means for sweetened beverage 

consumption were significantly different when students were divided into quartile groups 

based on reported amount of sweetened beverage intake. Analysis of variance (ANOVA) 

also was used to determine if mean group values for BMI, % body fat, or WC were 

significantly different among the quartile groups. Differences were considered 

statistically significant when p≤0.05.  
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CHAPTER IV 

RESULTS 

 

 The objective of this study was to determine if there was any association in the 

amount of sweetened beverages consumed and anthropometric data of a sample of young 

predominantly Hispanic West Texas children. Baseline data from children in East 

Lubbock and El Paso were analyzed for this study. This chapter reviews the findings of 

anthropometric data, sweetened beverage consumption and any associations found 

between the two.  

 

Demographics 

 
 Of the 615 participants originally recruited for the study, baseline data were 

collected for 576 children (94.0%). The children were kindergarten through second grade 

students ranging in age from four to nine years. The sample group was made up of 

slightly more girls (53%) than boys (47%), with a large majority being Hispanic (94.8%). 

Kindergarteners were about 21% of the sample group and had a mean age of 5.41 ± 0.12 

years. Close to half of the sample group was in the first grade (44%), and their mean age 

was 6.49 ± 0.09 years. Second grade children were 35% of the total sample group with a 

mean age of 7.56 ± 0.12 years. Table 1 summarizes the sample group of children into 

categories by gender, ethnicity, grade level, and BMI category. 
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Table 1. Sample group of children classified into two BMI groups (<85th percentile and ≥85th

 

 
percentile) by gender, ethnicity and school grade. 

 < 85th ≥ 85 percentile th Total  percentile 

  n % n % n % 

Gender Male  166 28.8 104 18.1 270 46.9 

 Female 227 39.4 79 13.7 306 53.1 

 Total 393 68.2 183 31.8 576 100.0 

Ethnicity Non-Hispanic 13 4.0 4 1.2 17 5.2 

 Hispanic 210 64.8 97 29.9 307 94.8 

School Grade Kindergarten 88 15.3 32 5.6 120 20.8 

 1st 177  Grade 30.7 77 13.4 254 44.1 

 2nd 128  Grade 22.2 44 12.8 202 35.1 

 Total 393 68.2 183 31.8 576 100.0 

 
 

Anthropometric Data 

 
 Table 2 summarizes the mean anthropometric values calculated for each grade 

level. The average weight among the kindergarten group was 21.60 ± 5.60 kilograms, and 

they had a mean BMI of 17.20 ± 0.71. The mean waist circumference for the 

kindergarteners was 55.88 ± 8.59 cm, and their mean body fat percentage was 18.60 

±7.90. The mean weight for the first graders was 24.70 ± 6.20 kilograms, and their mean 

BMI was 16.97 ± 0.49. The mean waist circumference of the first grade children was 

57.24 ± 8.61 centimeters. The second grade group’s mean weight was 29.80 ± 9.20 
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kilograms, and their mean BMI was 18.53 ± 0.72. The mean waist circumference for the 

second graders was 62.41 ± 11.68 centimeters, and their mean percent body fat was 23.90 

± 10.60. Boys in this sample had a significantly higher percent body fat (M=22.58) than 

the girls (M=20.82) within the sample (p ≤ 0.03).  

 The children were divided into two groups based on their BMI values and 

categorized as either <85th BMI percentile (normal) or ≥85th BMI percentile (at-risk or 

overweight) BMI. Table 1 also shows the number and percentage of children in one of 

two categories based on their derived BMI percentile. Approximately 31.8% of the 

children (18.1% of males, 13.7% of females) were either at-risk of overweight or 

overweight. Almost one-third (29.9%) of the Hispanic students within the sample group 

were either at or greater than the 85th

Table 2. Mean anthropometric values with standard deviations (SD) of children by grade level. 

 percentile of BMI. Among the kindergarten group, 

5.6% of the children were either at-risk or overweight. About 13.4% of first graders and 

12.8% of second graders were also in the at-risk or overweight category.  

              

 Kindergarten 

(n = 120) 

1st 2 Grade 

(n = 254) 

nd

 

 Grade 

(n = 202) 

Mean SD Mean SD Mean SD 

Weight (kg) 21.64 5.58 24.72 6.20 29.81 9.19 

BMI 16.65 3.00 17.11 3.06 18.32 4.19 

BMI percentile 59.96 30.26 62.95 28.52 64.64 30.27 

% Body fat 18.60 7.91 21.26 8.82 23.91 10.56 

Mean WC 55.88 8.59 57.24 8.61 62.41 11.68 
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Sweetened Beverage Consumption 

 
 As part of this study, the intake in ounces of sweetened beverages and the 

relationships between the intakes reported and anthropometric information collected was 

investigated. Kindergarteners had a total mean daily intake of 13.72 ± 10.08 ounces of all 

sweetened beverages. First graders consumed a mean daily total of 14.97 ± 11.80 ounces 

of all sweetened beverages while second grade children consumed a mean daily total of 

18.00 ± 13.86 ounces of sweetened beverages. Sweetened beverages were divided into 

four different categories based on the type of drink. The sweetened beverage categories 

along with the reported amounts on weekdays and weekends are shown in Tables 3 and 4, 

respectively.  

 Analysis of variance (ANOVA) was used to determine if there were any 

statistically significant differences among the mean ounces of each of the sweetened 

beverage categories between the grade levels. A oneway ANOVA omnibus test indicated 

that there were significant differences in the ounces of soda consumed on a typical 

weekday between the groups, F (2,238) = 3.98, p < 0.05. (See Table 3.) Post hoc 

comparisons using Tukey Honestly Significant Differences (HSD) test revealed that 

second grade children consumed a significantly higher amount of ounces in soda on a 

typical weekday (M = 7.55) compared to the first grade children (M=4.72) (p < 0.05). 

Post hoc testing did not detect significant differences between kindergarten consumption 

of soda compared to either first or second grade. Oneway ANOVA omnibus tests also 

indicated that there were significant differences in the ounces of soda consumed on a 

typical weekend day among the three groups, F (2,259) = 6.76, p ≤ 0.001 (See Table 4). 
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Additional post hoc comparison using Tukey HSD tests showed that second grade 

children consumed a statistically significantly higher amount in ounces of soda (M = 

12.33) on a typical weekend day when compared to the amount in ounces of soda 

consumed by kindergarten students (M = 7.14) (p ≤ 0.05) within the sample group. No 

such differences were detected between second and first grade students or kindergarten 

and first grade students. No other statistically significant differences were found between 

sweetened beverage categories and grade levels. Figures 1 and 2 compare, for each grade 

level, the intake in ounces of each of the four sweetened beverage categories during a 

typical weekday (Monday, Tuesday, Wednesday, Thursday, Friday) and a typical 

weekend day (Saturday, Sunday), respectively. These figures show that fruit flavored 

drinks and soda are the most frequently consumed of the four beverage categories on 

weekday and weekend days. 
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Table 3. One way ANOVA of mean daily values of sweetened beverage categories consumed on 
a typical weekday (Monday, Tuesday, Wednesday, Thursday, Friday) in children by grade level. 
 

Category (oz) Grade Level M  (SD) df F p 

Soda Kindergarten 5.65  (7.32)  (2, 238) 3.98 0.02* 

 1st Grade 4.72  (5.94)        

 2nd Grade 7.55  (8.08)        

 Total 5.74  (6.97)    

Fruit flavored drinks  Kindergarten 7.19  (6.49) (2, 247) 0.22 0.80 

 1st Grade 7.65  (8.57)    

 2nd Grade 8.15  (7.31)    

 Total 7.73  (7.84)    

Sports drinks Kindergarten 3.45  (4.36) (2, 204) 0.45 0.64 

 1st Grade 3.47  (5.92)    

 2nd Grade 4.31  (6.11)    

 Total 3.71  (5.76)    

Tea, lemonade, other Kindergarten 4.43  (5.44) (2, 225) 1.73 0.18 

 1st Grade 6.45  (8.12)    

 2nd Grade 7.42  (8.00)    

 Total 6.43  (7.76)    

*The mean difference is significant at the p < 0.05 level. 
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Table 4. One way ANOVA of mean daily values of sweetened beverage categories consumed on 
a typical weekend day (Saturday, Sunday) in children by grade level 

Category (oz) Grade Level M  (SD) df F p 

Soda Kindergarten 7.14  (6.31)     (2, 259) 6.76 0.001* 

 1st Grade 8.37  (8.89)        

 2nd Grade 12.33 (10.07)     

 Total 9.44  (9.14)    

Fruit flavored 
drinks 

Kindergarten 7.80  (7.60) (2, 237) 1.00 0.37 

 1st Grade 7.05  (8.00)    

 2nd Grade 8.69  (7.91)    

 Total 7.69  (7.91)    

Sports drinks Kindergarten 6.47  (6.18) (2, 211) 0.93 0.40 

 1st Grade 5.04  (7.47)    

 2nd Grade 6.43  (8.19)    

 Total 5.67  (7.50)    

Tea, lemonade, 
other 

Kindergarten 5.25  (7.56) (2, 219) 1.99 0.14 

 1st Grade 6.24  (7.98)    

 2nd Grade 8.34  (9.31)    

 Total 6.75  (8.40)    

*The mean difference is significant at the p<0.01 level. 
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Mean daily ounces of soda were significantly different between 1st and 2nd

Figure 1. Mean daily ounces of sweetened beverages consumed by children on a typical weekday 
(Monday, Tuesday, Wednesday, Thursday, Friday) by grade level and beverage type 
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Mean daily ounces of soda were significantly different between all grade levels at the p<0.01 
level. 

Figure 2. Mean daily ounces of sweetened beverages consumed by children on a typical weekend 
day (Saturday, Sunday) by grade level and beverage type 

 
 

Anthropometrics and Sweetened Beverage Consumption 
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percentile (M=18.28 ± 14.28) (See Figure 3.) Additionally, another independent samples 

t-test revealed that there was a statistically significant difference in the consumption of 

fruit flavored drinks on a typical weekday, t(244) = -2.19, p ≤ 0.05. On a typical 

weekday, children with a BMI less than the 85th percentile (M=6.89 ± 6.81) consumed 

less fruit flavored drinks than children whose BMI was at or above the 85th

 
 * The mean difference is significant at the p ≤ 0.05 level. 
 

 percentile 

(M=9.56 ± 9.67) (See Figure 4.)  

 

Figure 3. Difference in mean total daily ounces of sweetened beverages in children by 
BMI percentile values 
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*The mean difference is significant at the p ≤ 0.05 level. 
 

Figure 4. Difference in mean daily ounces of fruit flavored drinks in children by BMI 
percentile values 
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weekdays to weekend days (See Figures 5 and 6). Fruit drink and tea/lemonade 

consumption was similar for weekdays and weekend days among all three grade levels. 

 
    
Figure 5. Mean (± SD) daily ounces of each sweetened beverage category consumed by children 
on a typical weekday. 
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Figure 6. Mean (± SD) daily ounces of each sweetened beverage category consumed by children 
on a typical weekend day. 
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percent body fat or weight among the beverage consumption quartiles. The results of 

oneway ANOVA omnibus tests are summarized in Table 5. 
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Table 5. Oneway ANOVA results of anthropometric measurements and mean daily sweetened 
beverage intake of children by quartiles. 
Anthropometric 

Value 
Quartile M  (SD) df F p 

Baseline BMI 25th 17.07 (2.77)  percentile (3, 270) 1.40 0.24 

 50th 17.22 (3.30)  percentile    

 75th 17.17 (3.67)  percentile    

 100th 18.13 (4.04)  percentile    

 Total 17.40 (3.48)    

BMI Percentile 25th 63.30 (27.58)  percentile (3, 270) 0.67 0.57 

 50th 63.04 (28.82)  percentile    

 75th 59.12 (30.52)  percentile    

 100th 66.28 (31.61)  percentile    

 Total 62.98 (29.62)    

Percent Body Fat 25th 20.97 (9.15)  percentile (3, 269) 0.85 0.47 

 50th 21.60 (8.69)  percentile    

 75th 21.22 (10.56)  percentile    

 100th 23.35 (10.20)  percentile    

 Total 21.79 (9.67)    

Weight (kg) 25th 25.03 (6.49)  percentile (3, 271) 1.40 0.24 

 50th 25.11 (6.59)  percentile    

 75th 25.83 (8.25)  percentile    

 100th 27.36 (8.78)  percentile    

 Total 25.84 (7.62)    

Mean Waist 
Circumference 

25th 56.56 (7.00)   percentile (3, 96) 3.84 0.01* 

 50th 59.00 (7.90)  percentile    

 75th 54.35 (6.84)   percentile    

 100th 62.59 (12.54)   percentile    

 Total 58.16 (9.21)    

*The mean difference is significant at the p ≤ 0.01 level. 
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Correlations 

 There were significant correlations between the anthropometric measurements 

and the ounces of sweetened beverage consumed. Table 6 summarizes the bivariate 

correlations between anthropometric values collected and mean daily ounces of 

sweetened beverages consumed. Significant correlations existed between derived BMI 

and percent body fat (r = 0.87, p ≤ 0.01), derived BMI and mean WC (r = 0.96, p ≤ 0.01), 

as well as with weight and percent body fat (r = 0.84, p ≤ 0.01). There also were 

significant correlations between percent body fat and mean WC (r = 0.91, p ≤ 0.01) and 

between weight and mean WC (r = 0.94, p ≤ 0.01). BMI percentile also was significantly 

correlated with percent body fat (r = 0.69, p ≤ 0.01), and mean WC (r = 0.68, p ≤ 0.01). 

Mean daily ounces of sweetened beverages consumed also had significant correlations (p 

≤ 0.05) with four of five anthropometric categories. Correlations between mean daily 

ounces of sweetened beverages consumed and derived BMI, percent body fat, weight in 

kg, and mean WC, respectively, were r = 0.13, r = 0.12, r = 0.15, r = 0.22.   
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Table 6. Bivariate correlation (r) between anthropometrics and mean daily sweetened beverages 
consumed by children. 

     2 3 4 5 6 

1. Mean daily sweetened beverages (oz)  .13* .07 .12* .15* .22*  

2. Derived BMI  .77** .87** .93** .96** 

3. BMI percentile   .69** .66** .68** 

4. Body Fat %    .84** .91** 

5. Weight (kg)     .94** 

6. Mean Waist Circumference (cm)      

   *Correlation is significant at the p ≤ 0.05 level. 
   **Correlation is significant at the p ≤ 0.01 level. 
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CHAPTER V 

DISCUSSION 

 
Sample Group 

 

 Our study found that, overall, 31.3% of the children in this predominantly 

Hispanic West Texas sample were either overweight or at risk of overweight according to 

CDC BMI percentiles. Data from the National Initiative for Children’s Healthcare 

Quality (NICHQ) - National Obesity State Report Card for Texas indicated that 32.4% of 

children (10-17 years of age) were overweight or obese (NICHQ, 2008). This was 

slightly higher than the national average of 30.6% reported by NICHQ data. 

Approximately 41.5% of these overweight or obese children within Texas were of 

Hispanic origin, compared to 37.7% of children at the national level. Perera et al. (2007) 

reported that 48.5% of their sample of Mexican children, nine to twelve years of age, had 

a BMI ≥ 85th percentile while 38.4% of six to eight year olds in their sample were ≥ 85th

 A recent study of Texas Public Schools found that 42% of fourth graders were 

overweight or at risk of overweight with 28% being of Hispanic origin (Hoelscher et al., 

2004). Differences in prevalence of overweight and at-risk of overweight between the 

various age groups may be explained by a study that found overweight and obesity 

prevalence increased with age (p ≤ 0.01) (Perera et al., 2007). Within our study according 

to BMI percentiles, there were no significant differences in at-risk of overweight or 

overweight prevalence between males and females. This finding is similar to that of other 

 

BMI percentile.  



Texas Tech University, Clarice Madrid, May 2009 

41 
 

studies conducted in young children of similar ages (Zimmerman et al., 2004; Nader et 

al., 2006; Mirza et al., 2004). 

 

Anthropometric Data 

 
 There were significant correlations among the anthropometric data in this study. 

Our study revealed a statistically significant correlation between BMI and percent body 

fat (r = 0.87, p ≤ 0.01) measured through BIA. Derived BMI increased as percent body 

fat levels increased within our sample group, similar to finding among other studies 

involving children (Shaikh, Crabtree, Shaw, & Kirk, 2007; Ellis, Abrams & Wong, 

1999). Independent sample t-tests showed no significant difference in BMI means and 

percent body fat means between males and females of our sample group.  

 The mean WC of the children in our study was 58.47 ± 10.00 cm for the group. 

The mean percent body fat was 22.26 ± 9.55, and the mean BMI was 17.58 ± 3.82.  We 

compared our results with the anthropometric results of previous similar studies and 

found that the children within this study were similar to children in other studies. The 

biggest difference in our group from other groups is that the boys in this sample had a 

significantly higher percent body fat than the girls within the sample (p ≤ 0.05). Other 

studies indicated girls had higher percent body fat than the boys in the same sample 

group (Taylor et al., 2000; Ellis et al., 1999; Lee et al., 2007; Hosking, Metcalf, Jeffery, 

Voss, & Wilkin, 2006). The comparisons of our sample with other groups are 

summarized in Table 7.   
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Table 7. Comparison of mean BMI, mean WC, and mean percent body of children with previous 
studies. 

STUDIES Mean BMI (kg/m²) 
± SD 

Mean WC (cm) ± 
SD 

Mean % Body fat ± 
SD 

Present Study  4-9 year old predominantly Hispanic children in West TX 

Boys (n = 270)  17.7 ± 3.6  58.1 ± 10.0  22.6 ± 9.6  

Girls (n = 306)  17.3 ± 3.5  58.8 ± 10.0  20.8 ± 9.4  

Perera et al., 2007  6-13 year old Mexican children 

Total (n = 561)  21.4 ± 3.8  73.3 ± 10.5  N/A  

Boys (n = 282)  21.0 ± 4.1  72.9 ± 10.7  N/A  

Girls (n = 279)  21.8 ± 3.4  73.8 ± 10.4  N/A  

Taylor et al., 2000   3-19 year old White children 

Boys (n = 302)  19.2  67.2  16.9  

Girls (n = 278)  20.0  65.9  25.1  

Ellis et al., 1999  Hispanic children living in Houston, TX 

3-5 year old boys (n = 23)  16.7 ± 2.6  N/A  20.0 ± 6.5  

3-5 year old girls (n = 11)  16.4 ± 2.3  N/A  23.5 ± 6.1  

6-8 year old boys (n = 25)  17.5 ± 3.0  N/A  21.5 ± 8.5  

6-8 year old girls (n = 27)  17.7 ± 2.9  N/A  27.1 ± 6.9  

9-11 year old boys (n = 26)  19.8 ± 3.7  N/A  26.8 ± 9.7  

9-11 year old girls (n = 22)  18.9 ± 3.9  N/A  29.5 ± 8.3  

Lee et al., 2007  7- 11 year old Korean children 

Boys (n = 184)  16.7 ± 2.8  N/A  18.5 ± 8.1  

Girls (n = 190)  16.4 ± 2.6  N/A  20.1 ± 8.4  

Hosking et al., 2006  EarlyBird cohort (UK), mean age 8.9 ± 0.3 yrs 

Boys (n = 106)   17.2  58.9  17.7  

Girls (n = 97)  18.0  59.3  22.4  

Del Rio-Navarro et al., 2008  6-13 year old children in Mexico City 

1st grade boys (n = 141)  18.0 ± 3.1  59.8 ± 8.6  N/A  

1st grade girls (n = 147)  17.7 ± 3.2  58.4 ± 8.9  N/A  

2nd grade boys (n = 143)  18.1 ± 3.4  61.5 ± 9.4  N/A  

2nd grade girls (n = 139)  18.1 ± 3.1  60.1 ± 7.6  N/A  
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 Data analyzed from NHANES 1999-2000 reported that 22.7% of Mexican 

American children, ages two to five years, were at risk or overweight (Ogden, Flegal, 

Caroll, & Johnson, 2002). This same study reported that 39.3% of Mexican American 

children from the six to eleven year age group were also overweight or at risk.  There was 

little difference between genders, but differences were more evident among six to eleven 

year old Mexican American children with 34% of males and 35.1% of females being 

overweight or at risk. Another study among Los Angeles elementary schools made up of 

predominantly minorities reported that Hispanics had the highest prevalence of at risk or 

overweight children (42.5%) (Slusser et al., 2005). Children within the sample group 

were between the ages of seven to eleven years and were approximately 56.8% Hispanic 

(Slusser et al., 2005).  The children in the present study had anthropometric data that was 

closely similar to sample groups of previous studies. The percentage of Hispanic children 

within our study who were at risk of overweight or overweight was not as high as some 

of the other studies that included Hispanic groups. 

 

Sweetened Beverage Consumption 

 
 This study primarily focused on the relationships between sweetened beverage 

consumption and the various anthropometric data collected. Our study showed children 

who were overweight or at risk of overweight consumed statistically significantly higher 

mean daily ounces of sweetened beverages compared to subjects within normal BMI 

percentiles (p ≤ 0.05). Upon dividing the mean daily ounces of sweetened beverages 
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consumed into quartiles, our study also revealed that there was a significant difference in 

mean WC between the 25th percentile and the 100th percentile (p ≤ 0.05).  

 Surprisingly, children in the 75th percentile of mean sweetened beverage 

consumption had a lower mean WC compared to children in the 25th percentile. Although 

this difference was not statistically significant, this outcome could be the result of one of 

two scenarios. This difference could be reflected by the possibility of underreporting or 

omission of true consumption amounts submitted via the Family Survey.  Underreporting 

of dietary intake has been found to be more prevalent among overweight children when 

compared to normal weight children (Fisher, Johnson, Lindquist, Birch, & Goran, 2000). 

The second possible explanation for the differences in WC is adiposity rebound. 

Adiposity rebound refers to the second onset of rapid growth of body fat which typically 

occurs at about six years of age (Rolland-Cachera et al., 1984; O’Connor, Yang, & 

Nicklas, 2006). The kindergarten group’s consumption of sweetened beverages did on 

occasion surpass the reported consumption of the 1st grade group (See Table 3 and 4). 

The smaller, younger children who may not have yet undergone adiposity rebound could 

be the highest consumers of sweetened beverages among this sample group. The mean 

daily ounces of sweetened beverages for kindergarteners, first graders, and second 

graders in this study were 13.72 ± 10.08 ounces, 14.97 ± 11.80 ounces, and 18.00 ± 13.86 

ounces, respectively. There were no statistically significant differences in the total mean 

daily ounces of sweetened beverages consumed among the three grade levels in our 

sample. No significant differences were found between the beverage consumption 

quartiles and BMI or percent body fat.  
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 Within our study, the mean daily ounces of all types of sweetened beverages 

reported among the sample group of children were 15.96 ± 13.71 ounces. This is more 

than the amount reported (1.5 cups or 12 ounces/day) among six to thirteen year old 

children in an urban public school in Mexico City (Perera et al., 2007).This study by 

Perera et al., however, collected sweetened beverage intake information from two 

multiple pass 24-hour dietary recalls that included one weekday and one weekend day. 

Additionally, their sweetened beverages were described as “soft drinks” and “sweetened 

beverages,” and no details were provided on what each category included. Another study 

indicated that 62% of 6 to 11 year old children consumed sweetened beverages regularly 

with a daily average of 10.6 ounces (Crawford, Woodward-Lopez, Ritchie, & Webb, 

2008). 

 Data analyzed from NHANES 1999-2000 for children between the ages of two 

and five years, reported 39.2% of the group consumed soda daily with a mean 

consumption of 3.25 ounces per day (O’Connor et al., 2006). Further analysis of the data 

revealed an increased consumption of fruit juice, fruit drinks, and soda was associated 

with increased total energy intake, but no association with increased BMI. Another study 

done among two year old Mexican American children living in California reported 56% 

consumed soda on a daily basis (Warner et al., 2006). Soda consumption among this 

group ranged from 0.2 to 3.0 sodas with a mean of 0.5 ± 0.5 sodas consumed per day. 

Unfortunately, no details were provided as to the unit of volume represented by “1 soda.” 

Warner et al. reported that soda consumption was positively associated with overweight 

status, and that consumption of one soda or more per day in this group was significantly 
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associated with a three-fold increased odds of overweight status (Adj. OR 3.39, 95% CI). 

Our study adds evidence to the notion of an existing increase in the consumption of 

sweetened beverages especially among children of a very young age.  

Limitations 

 
 This study does present with some limitations. The cross-sectional design of the 

study does not allow for cause and effect relationship to be established between 

sweetened beverage consumption and the various anthropometric measures. Although our 

study found that children with a BMI ≥ 85 th percentile consumed significantly higher 

mean daily ounces of sweetened beverages, the increase in BMI percentile may not be 

caused by sweetened beverages. The amount of sweetened beverages consumed was 

reported by each child’s parent. The possibility of recall bias is present with most any 

survey leading to potential underreporting or omission of amounts of beverages perceived 

as “bad” by participants (Fisher et al., 2000; Krebs-Smith et al., 2000). There also exists 

the possibility of comprehension issues due to varying literacy levels. We believe that the 

amount of sweetened beverages reported was fairly accurate since it was an estimated 

amount consumed while the child was under parent supervision. With BIA, the hydration 

status of the subject measured could have affected percent body fat readings. Height and 

waist circumference measurements were read to the nearest 0.1 cm, but human error 

could have affected the data collected. Such error would be minimal as all research 

assistants were informed of data collection protocols and were supervised by leading 

researchers at the time of collection. Our sample group was predominantly Hispanic 

(94%) of East Lubbock and the San Elizario community in El Paso. The demographics of 
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this group were not representative of the region, and therefore findings cannot be 

generalized to the entire West Texas region. Acculturation was not considered in this 

study and could be a factor of interest in subsequent studies.     

 

Advantages 

 
 This study is the first, to our knowledge, to be done among predominantly 

Hispanic children in the four to nine year age group living in West Texas. With 94% of 

the sample group being Hispanic, the Family Survey was made available in Spanish to 

eliminate the possibility of a language barrier. Parents of children in the sample group 

were asked to fill out the Family Survey as young children may not have reached the 

development stage where they are aware of food intake and can adequately conceptualize 

time (Livingstone & Robson, 2000). The Family Survey used to collect data about 

sweetened beverage consumption was also previously pilot-tested in one-on-one 

interviews (Reed et al., 2008). The pilot-testing provided feedback that produced wording 

and formatting updates that increased clarity and ease of reading. Our study collected 

intake data of sweetened beverages for a typical weekday and weekend day, and it also 

divided sweetened beverages into four categories similar to other studies with multiple 

beverage categories (Ebbeling, Feldman, Osganian, Chomitz, Ellenbogen, & Ludwig, 

2006; Blum, Jacobsen, & Donnelly, 2005; Newby et al., 2004; James, Thomas, Cavan, & 

Kerr, 2004). Collecting this information allowed us to be able to determine which type of 

sweetened beverage was more commonly consumed, and how weekday and weekend 

consumption of each kind of sweetened beverage differed among our sample group. 
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Other studies have also collected weekend and weekday sweetened beverage 

consumption data, but the values were averaged together and no comparisons made 

between the two (Newby et al., 2004; Linardakis, Sarr, Pateraki, Sbokos, & Kafatos, 

2008; James et al., 2004). This study also collected multiple anthropometric data and 

revealed high correlations among BMI, WC, percent body fat, and weight for this young 

sample group.  

 This study showed the importance of asking about the intake of a variety of 

sweetened beverages, not just soda intake. Failure to do so could result in a substantial 

underestimation of sweetened beverage intake. Mean soda consumption alone does not 

represent mean intake of all other sweetened beverages. Consumption information should 

also be gathered for weekdays and weekend days, as typical intake differed among 

weekdays and weekends across all grade levels.  

 

Implications 

 
 This study found that there was a statistically significant difference in the WC 

with increased consumption of sweetened beverages. This finding is important, as 

previous studies have found WC correlated with systolic and diastolic blood pressures in 

children (Maffeis et al., 2001; Perera et al., 2007). WC continues to be an easy, non-

invasive method to help assess an individual’s risk of chronic disease, especially 

metabolic syndrome. 

 Additional studies have highlighted that children who consume high amounts of 

sweetened beverages often displace more nutritive drinks in their diet such as milk and 
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100% fruit juice (Blum et al., 2005; Keller et al., 2009; O’Connor et al., 2006; Striegel-

Moore et al., 2006; Harnack et al., 1999). A study among three to seven year old, 

predominantly non-Hispanic white children indicated that sweetened beverage intake was 

negatively associated with intake of milk, calcium and vitamin D (Keller et al., 2009). 

Other studies have found that annual weight change in preschoolers was not significantly 

related to ounce intakes of fruit juice, fruit drinks, milk, soda, or diet soda (Newby et al., 

2004; O’Connor et al., 2006). One study reported that for every one ounce reduction of 

milk consumption, there was an associated increase of four ounces in soft drink 

consumption which produced a gain of about 31 calories in energy intake (Yen & Ling, 

2002). Data from NHANES III also showed increased daily energy intakes for 

overweight children who consumed sweetened beverages, compared to non-obese 

children and adolescents (Bachman et al., 2006). 

 Although sweetened beverage consumption is only one dietary behavior, it could 

be important to weight management among children. Sweetened beverages contribute 

many calories and often displace the consumption of more nutrient dense beverages like 

100% fruit juice and milk (Keller et al., 2009; Striegel-Moore et al., 2006; Blum et al., 

2005). Sweetened beverages also are easily over-consumed because of increased portion 

sizes and limitless refills provided at most dining establishments (Flood, Roe, & Rolls, 

2006; Crawford et al., 2008).   

 In southwest England, a 12 month program, was implemented in schools to 

discourage the consumption of “fizzy” drinks among seven to eleven year old children. 

Results showed a 7.5% increase in percentage of overweight and obesity among control 
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groups, whereas intervention groups had a decrease of 0.2% in overweight and obese 

children (James et al., 2004). A 25 week randomized control trial with Boston 

adolescents also revealed that decreasing sweetened beverage consumption showed 

beneficial effects on body weight with an estimated average BMI decrease of 0.8 kg/m² 

(4.8 lbs) from baseline (Ebbeling et al., 2006). This same study reported there were no 

significant changes in physical activity, television viewing, or total media time among the 

entire sample group from baseline to 12 month follow up. Ebbeling et al. (2006) 

suggested decreasing sugar sweetened beverage intakes could promote a modification of 

satiety in some individuals, making long term weight control easier. Concern with BMI 

in the early elementary years is very important as one study indicated that a major 

predictor of BMI at 12 years of age was a child’s BMI at 6 years of age (Mamalakis et 

al., 2000). 

 Studies also have looked at the effect of increased sugar consumption on risk of 

developing type 2 diabetes. Sugar intake was found to be the only dietary component 

significantly related to insulin dynamics in the body in one study (Davis et al., 2005). 

Acute insulin response and β cell function decreased in eight to thirteen year old subjects 

who consumed high amounts of sugar (Davis et al., 2005). A study among young and 

middle aged women also showed a strong association between increased risk of 

developing type 2 diabetes and higher sugar-sweetened beverage consumption (Schulze 

et al., 2004). 

 There is a need for a standardized method of quantifying soda intake. Without 

such a standard, it is difficult to compare the intakes reported across all available studies. 
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One team of researchers recommended “no more than one sweetened beverage per week 

for a child” (Crawford et al., 2008). This statement, as worded, can be very misleading to 

readers, as there is no accepted standard measure of what one sweetened beverage would 

be. With the recent dramatic increase in portion sizes of beverages being sold, 

recommendations cannot be made without a clear definition of what constitutes “one 

sweetened beverage” (Crawford et al., 2008). Collecting sweetened beverage amounts in 

terms of “cans” does not acknowledge soft drinks consumed from liter bottles or fountain 

drinks. Further, sweetened beverages include fruit flavored drinks, sports drinks, sodas, 

sugar sweetened teas and lemonades. 

 

Conclusion 

 
 The Strategic Plan for the Prevention of Obesity in Texas indicated soft drink 

consumption as one of the most feasible behaviors to change within the Family 

environment. Input from key stakeholders across Texas designated limiting the 

consumption of sugar-sweetened beverages as the most important and easiest behavior to 

modify (Texas Department of State Health Services [TDSHS], 2006).  

 The results of this study provide additional evidence to the undesirable 

relationship among sweetened beverage consumption and body composition among the 

young, predominantly Hispanic sample group. Sweetened beverages are of no nutritional 

value beyond excess calories in the diets of children and adults. The additional calories 

consumed in the form of sweetened beverages produce a positive shift in energy balance 

potentially promoting weight gain (Ludwig et al., 2001; Mrdjenovic & Levitsky, 2003; 
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O’Connor et al., 2006). The consumption of sweetened beverages, especially increased 

regular soda consumption may increase dental caries in children (Marshall et al., 2003). 

 The information gathered could be used to help implement school based programs 

targeting obesity prevention. Providing children and parents with information about the 

consumption of various sweetened beverages can influence food choices made in early 

childhood and carried on throughout life. School based programs could also be created to 

address energy balance and promote increased physical activity as well. These programs 

can be a very effective means of helping children develop healthier lifestyle habits which 

could curb the increasing prevalence of overweight and obese children throughout the 

state and the nation. Children in the early elementary years are receptive to nutrition 

information, and influencing children early can bring about more health-conscious, less 

overweight or obese adults.  

 Parent education is another effective medium to raise awareness of the increasing 

obesity epidemic. Parents directly determine a child’s physical and social environment 

and indirectly influence behaviors, habits and attitudes through modeling (Ritchie, Welk, 

et al., 2005). Parents need to be made aware of the impact sweetened beverages has on 

body composition. Helping parents understand the relationship of body composition and 

disease risk at such an early age could be advantageous to the obesity epidemic. Parents 

should be asked to limit the amount of sweetened beverages brought into the home. 

Parents should be encouraged to choose no-calorie or low-calorie beverage choices, such 

as water, to accompany meals served at home. 
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 Additional ideas have been proposed to help improve the diets of US children by 

decreasing consumption of sweetened beverages. Schools, faith-based centers, and 

community centers could promote and make healthier choices such as water and milk 

more available (Crawford et al., 2008; Flood et al., 2006; Harnack et al., 1999). These 

locations could also restrict the availability of competitive foods and beverages within 

their facility. Schools could make much needed changes to their curriculums to include 

nutrition education, and schools could also improve the appeal and nutritional quality of 

beverages in vending machines (American Dietetic Association, 2006; Crawford et al., 

2008). Between 2003 and 2005, there have been 27 pieces of legislature passed across the 

United States that included school nutrition and vending machine standards (Crawford et 

al., 2008).  

  With this study we were able to determine some of the characteristics of young, 

predominantly Hispanic, elementary school children living in West Texas. The 

prevalence of at risk or overweight among the children within our sample was not as high 

as the state average, but was slightly higher than the national average. Two of three 

hypotheses were proven within this study. First, children with BMI values at or above the 

85th percentile reported a significantly higher mean amount of sweetened beverages 

consumed per day than children who had a BMI in normal range (below 85th percentile) 

(p≤0.05). Second, children with higher WC reported a significantly higher mean amount 

of sweetened beverages consumed per day than children who had lower WC (p≤0.05). 

Our results did not prove, however, that children with higher percent body fat values 

consumed a significantly higher mean amount of sweetened beverages per day than 
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children who had lower percent body fat values. Additional studies could be done to help 

determine the prevalence of at risk or overweight among the various ethnicities of the 

West Texas area. Other studies could be conducted to see how milk and 100% fruit juice 

consumption and the consumption of water is related to body composition among West 

Texas children. We can improve the diets and decrease the health risks of US children by 

encouraging a decrease in the consumption of sweetened beverages.   
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APPENDIX A 

FAMILY SURVEY 

 
Subject ID ________  Date________ 

Family Survey 

Directions:  Please answer the following questions.  If you have more than one child 
taking part in this research project, please complete a separate survey for each 
child.   

2. On a typical weekend day, how many hours does your child watch TV, videos or 
DVD’s, or play games on the TV? (Weekend days are Saturday and Sunday.)  For 
example, if your child usually watches DVD’s for about 4 hours on each day of 
the weekend, then put “4” for hours watching videos or DVD’s. 

There are no right or wrong answers.  

 

1. On a typical weekday, how many hours a day does your child watch TV, videos or 
DVD’s, or play games on the TV? (Weekdays are Monday, Tuesday, Wednesday, 
Thursday, and Friday.)  For example, if your child usually watches TV about 1 hour a 
day on weekdays, you would put “1” for hours watching TV.  If your child usually 
plays games on the TV for 2 hours a day on weekdays, you would put “2” for hours 
playing games on TV. 

____  hours a day watching TV  

____  hours a day watching videos or DVD’s  

____  hours a day playing games on TV  

 

____  hours a day watching TV  

____  hours a day watching videos or DVD’s 

 ____  hours a day playing games on TV  

 

3. Is there a TV in your child’s bedroom?  
____ Yes  ____ No 
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4. Does your child watch TV in someone else’s bedroom? 
____ Yes  ____ No 

 

5. On a typical weekday, how many hours a day does your child use the computer 
(playing video games, using the Internet)? (Weekdays are Monday, Tuesday, 
Wednesday, Thursday, and Friday.) 

_____ hours a day 

_____ do not have computer 

 

6. On a typical weekend day, how many hours a day does your child use the 
computer (playing video games, using the Internet)? (Weekend days are Saturday 
and Sunday.) 

_____ hours a day 

_____ do not have computer 

 

7. How many total cups of fruit

To help you estimate amounts:   

 does your child usually eat a day? (include fresh, 
frozen,  dried, canned, and 100% juices)  

• 1 piece of fresh fruit = 1 cup 
• Any canned or frozen fruit eaten that would fit in a tennis ball = 1 cup 
• ½ cup dried fruit = 1 cup fruit 

 

____  cups a day   

 

8. How many cups of vegetables

To help you estimate amounts:   

 does your child usually eat a day? (include fresh, 
frozen, canned, and juices) 

• 1 piece of fresh vegetable = ½ cup 
• Any canned or frozen vegetable eaten that would fit in a tennis ball = 1 cup 
• 2 cups lettuce or vegetables for salad = 1 cup 

 

_____ cups a day 
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9.  We are interested in the amount of sweetened beverages your child drinks. 
Sweetened beverages include soft drinks like Coke©, fruit drinks or punch like 
Koolaid©

 

How many ounces of sweetened beverages does your child drink in a typical 
weekday (Monday, Tuesday, Wednesday, Thursday, Friday)?  (To help you 
estimate:  One can of soft drink equals 12 ounces or 1 ½ cups.  One cup equals 8 
ounces.)  For example, in a typical weekday, if you child drinks 1 can of soda and 
½ cup of Koolaid a day, you would put 12 ounces of soda and 4 ounces of 
Koolaid in the blanks below.  If you prefer to answer using “cups”, you can mark 
through “ounces” and write in “cups.” 

 

_______  ounces of soda a day 

_______  ounces of fruit drink (Koolaid, other) a day 

_______  ounces of sports drink a day 

_______  ounces of other sweet beverage like tea or lemonade a day 

 

How many ounces of sweetened beverages does your child drink in a typical 
weekend day (Saturday or Sunday)?  (To help you estimate:  1 can of soft drink 
equals 12 ounces or 1 ½ cups.  One cup equals 8 ounces.)  If you prefer to answer 
using “cups”, you can mark through “ounces” and write in “cups.” 

 

_______  ounces of soda a day 

_______  ounces of fruit drink (Koolaid, other) a day 

_______  ounces of sports drink a day 

_______  ounces of other sweet beverage like tea or lemonade a day 

 

  

, sports drinks, sweet tea, lemonade, or any other drink that includes 
sugar or corn syrup.    
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10. In a typical week
    

       Every day 

     A few times a week 

     Once a week 

          Less than once a week 

          Never 

 

, how many times does your family eat a meal together? 

11. The following statements are about the amount of food

 

           I am aware of the recommended amounts     Yes    No    Sometimes 

           of food for my child. 

 

           I use the serving size on food labels to guide     Yes    No    Sometimes 

           the amount of food my child eats. 

 

           I think my child eats more food than he or she needs.  Yes    No    Sometimes 

 

           I need more information on the recommended                Yes    No    Sometimes 

           amounts of food that my child should eat. 

 

          I need suggestions for ways to help my child not eat       Yes    No    Sometimes 

          too much. 

 

          I feel confident that my child is eating the amount of  Yes    No    Sometimes 

          food he or she needs. 

 your child eats. 



Texas Tech University, Clarice Madrid, May 2009 

73 
 

 

12. In a typical week

      Every day 

      A few times a week 

      Once a week 

             Less than once a week 

             Never 

 

, how many times does your child eat food from a fast food 
restaurant like McDonald’s, Sonic, Kentucky Fried Chicken, Taco Bell, etc.? 

13. The following statements are about 

                   

       Never--Sometimes--Often--Always 

a.  I encourage my child to play outside when the            1     2    3      4    
    weather is nice.                                                         
------------------------------------------------------------------------------------------------------------ 

b.  I encourage my child to be physically active instead       1      2    3      4     

     of watching TV.                                                           

------------------------------------------------------------------------------------------------------------ 

c.  I do something physically active each week with             1           2    3      4    

     my child. 

d.  I take my child to his/her sport practice, dance class        1          2    3      4    

      or other physical activity program.                                        

------------------------------------------------------------------------------------------------------------ 

e.  When the weather is nice, I go for a walk with my  1      2    3      4   

     child.  

------------------------------------------------------------------------------------------------------------ 

physical activity: 
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f.  I assign active chores for my child, such as vacuuming, 1      2    3      4    

     doing lawn work, or babysitting young children.    

------------------------------------------------------------------------------------------------------------ 

 g.  For short trips, such as to the corner store or to a   1      2    3      4    

      neighbor’s house, we walk instead of drive.                              

 ----------------------------------------------------------------------------------------------------------- 

 h.  Our family participates in community events that  1      2    3      4  

       encourage physical activity as a family such as fun  

       walking events. 

 
Please look over the survey and make sure that you have not left any blanks.  Thank 
you. 
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