
GROWING WITH EASE: RELATIONSHIPS BETWEEN CHILD'S FRUIT AND 

VEGETABLE PREFERENCES, CAREGIVER'S FRUIT.AND VEGETABLE 

CONSUMPTION AND BODY MASS INDEX 

A THESIS 

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF MASTERS OF SCIENCE 

IN THE GRADUATE SCHOOL OF THE 

TEXAS WOMAN'S UNIVERSITY 

COLLEGE OF HEALTH SCIENCES 

BY 

JENNIFER L. ZELL, B.S. 

DENTON, TEXAS 

MAY 2007 



TEXAS WOMAN'S UNIVERSITY 
DENTON, TEXAS 

To the Dean of the Graduate School: 

March 12, 2007 

I am submitting here with a thesis written by Jennifer L. Zell entitled "Growing with 
EASE: Relationships Between Child's Fruit and Vegetable Preferences, Caregiver's Fruit 
and Vegetable Consumption and Body Mass Index." I have examined this thesis for 
form and content and recommend that it be accepted in partial fulfillment of the 
requirements for the degree of Master of Science with a major in Exercise and Sports 
Nutrition. 

We ~e read this thesi~ and recommend its acceptance: 

~J2d. (k,{J 

Accepted: 

Dean of the Graduate School 



ACKNOWLEDGEMENTS 

Dr Nancy DiMarco: Thank you for your willingness to be my committee chair 

and mentor. I appreciate your support, advice and encouragement throughout this thesis 

process. Your energy and enthusiasm for nutrition has been an inspiration. 

Dr Charlotte Sanborn: Thank you for serving on my committee and your excellent 

thoughtful feedback. 

. Dr David Nichols: Thank you for all your statistical support and for your 

wil1ingness to help at a moments notice. 

Dr Eve Essery: Thank you for your insight regarding the EASE project and 

thoughtful recommendations. I truly appreciate the amount of hours you spent answering 

my questions. 

EASE team: Thank you for love and dedication to the project. 

Family and friends: Thank you all for your support and patience. 

ll1 



ABSTRACT 

JENNIFER L. ZELL · 

GROWING WITH EASE: RELATIONSHIPS BETWEEN CHILD'S FRUIT AND 
VEGETABLE PREFERENCES, CAREGIVER'S FRUIT AND VEGETABLE 

CONSUMPTION AND BODY MASS INDEX 

MAY 2007 

The prevalence of childhood overweight is increasing in the United States 

especially among Hispanic and Black children. The majority of research regarding 

children's diet trends and weight assessed populations which are primarily White. This 

study exaniined 39 child/caregiver pairs. The majority were Hispanic. Caregiver's total 

fruit and vegetable intake was assessed using the Southwestern Food Frequency 

Questionnaire (SWFFQ). The child's fruit and vegetable preferences were assessed using 

the Fruit, Juice and Vegetable (FJV) preference measure. Pearson's and Spearman 

correlations were used to assess relationships between fruit and vegetable 

consumption/preferences and body mass index. Results revealed no correlation among 

the following: caregiver BMI and child BMI, child fruit and vegetable preference and 

caregiver fruit and vegetable intake, and child BMI and total fruit and vegetable 

preference. Results revealed a significant relationship between caregiver BMI and 

vegetable consumption (r=0.402, p=.022). Hispanic adults who eat more vegetables have 

a higher body mass index. 
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CHAPTER I 

INTRODUCTION 

Obesity and overweight in the United States affect approximately two-thirds of 

the U.S. adult population, according to the Centers for Disease Control and Prevention's 

(CDC) continuous National Health and Nutrition Examination Survey (NHANES) 

report. The most current reports from NHANES indicate that overweight and obesity 

prevalence has begun to plateau in women while it continues to rise in men (Ogden et 

al., 2006). Since NHANES II (1976-80), overweight prevalence in children ages 6 to 

19 years began to grow at epidemic proportions, tripling over the past 28 years. 

Following NHANES III (1988-94), overweight began to affect more children at 

younger ages. Overweight prevalence in children 2 to 5 years has doubled in the last 

decade. It is estimated that by 2010, approximately 46%, 41 %, 38%, 27% and 22% of 

the children will be overweight (IOTF definition) in the Americas, Eastern 

Mediterranean region, Europe, Western Pacific, and South East Asia, respectively 

(Wang & Lobstein, 2006). Overweight in children is a global problem. In the U.S., 

Hispanic and Black children are at greatest risk of overweight (Ogden et al., 2006). 

Several factors influence body weight including: genetics, sedentary lifestyle 

and diet. Genetic influences on body weight can be seen as early as age four 

(Berkowitz, Stallings, Maislin, & Stunkard, 2005). However, it appears that genetic 

influences on 



body weight decrease with age while the effects of environmental factors on body 

weight increase with age (Schousboe, et al., 2003). Time spent in sedentary activities 

such as television viewing is positively correlated with BMI and risk for overweight in 

low-income preschool children. The children at greatest risk for overweight, Black and 

Hispanic children, spend more time watching television than White children (Dennison, 

Erb, & Jenkins, 2002). 

Dietary changes assessed from 1977 to 1988 in children ages 2 to 5 years of age 

revealed a decreasing trend in sugar, total and saturated fat intake and an increasing 

trend in fruit and vegetable, juice, and energy intake (Kranz, Siega-Riz, & Herring, 

2004). Although sugar, total and saturated fat intake decreased, the children's _intake 

still exceeded the USDA recommendations 3 servings of vegetables and 2 servings of 

fruits per day (United States Department of Agriculture, 2000). Children ages 2 to 5 

years have a fruit intake of 2.2 servings and vegetable intake of 2.4 servings; however, 

these values may be misleading. A closer examination of fruit and vegetable intake 

revealed a decreasing trepd in fruit and vegetable consumption with age. Children ages 

2 to 3 years are meeting the USDA recommendations consuming 2.5 servings of fruit 

and 2. 9 servings of vegetable.s, while children ages 4 and 5 years are consuming 1. 9 

servings of fruit and 1.8 servings of vegetables (Kranz et al., 2004 ). Studies which 

examine special populations, such as girls with moderate food neophobia, reveal that 

when vegetable intake is adjusted to exclude French fries and potato chips, vegetable 

consumption drops to 1.3 servings per day (Galloway, Lee, & Birch, 2003). The 

increase in snack and fruit juice const1mption among children may be contributors to 
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their increase in energy consumption (Jahns, Siega-Riz, & Pokin, 2001; Kranz, Siega

Riz, & Herring, 2004). Excess fruit juice intake ( > 12 oz/day) is associated with 

overweight in children (Dennison, Rockwell, & Baker, 1997). Hispanic children, a 

population leading in childhood overweight, more frequently consume 100% fruit juice 

instead of the whole fruit (Zieglar, Hanson, Panza, Novak, & Hendricks, 2006). 

Several factors affect children's diet intake including food neophobia, food preferences, 

parental control and modeling (Galloway et al., 2003; Harvey-Berino, et al., 1997; 

Wardle, Carbell, & Cooke, 2005). 

Unlike genetic factors, environmental influences can be more readily altered to 

enhance health and reduce the risk of developing overweight during childhood. Diet 

composition plays a key role in a child's weight. Dietary intake is affected by numerous 

factors including preferences, portion size, parental control and modeling. In addition to 

nutrition, effective exercise interventions are needed to ameliorate the risk for 

developing overweight in children. Decreases in fruit and vegetable consumption in 

children 4 years of age indicates that intervening at a young age may be key to reducing 

childhood overweight. Understanding the factors which influence children's food 

consumption is a key to establishing effective interventions. 

Statement of the Problem 

Numerous studies have examined dietary factors that influence adults and 

children's diet trends. Although Hispanic and Black children are at greater risk of 

overweight than White children, the majority of the research regarding children's diet 

trends have assessed populations which are primarily White. The present study 
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examines nutritional factors related to reducing the risk of overweight in educationally 

at-risk Hispanic and White children ages 4 and 5 and their caregivers: 

Objectives 

The overall purpose of this study is to identify nutritional factors related to 

reducing the risk for overweight in childhood. Specific objectives include: I) 

Assessment of relationships between caregiver's and child's body mass index (BMI), 2) 

Assessment of relationships between child's fruit and vegetable preferences and 

caregiver's fruit and vegetable consumption, 3) Assessment of correlations between 

child's fruit and vegetable preferences to child's BMI and caregiver fruit and vegetable 

consumption and caregiver BMI, 4) Assessment of differences in fruit and vegetable 

consumption between Hispanic and non-Hispanic participants and 5) Assessment of 

differences in BMI between Hispanic and non-Hispanic participants and BMI. 

Definition of Terms 

The following definitions have been provided for clarification. 

BMI: Body mass index calculated by dividing weight in kilograms (kg) by the 

height in meters square (m2
); kg/m2 

Overweight in adulthood: Centers for Disease Control and Prevention (CDC) 

defines overweight as a BMI greater than or equal to 25 kg/m2 but less than 30 kg/m2 

(Centers for Disease Control and Prevention, 2006). 

Obese in adulthood: CDC defines obese as a BMI greater than 30 kg/m2 

(Centers for Disease Control and Prevention, 2006). 

4 



At risk for overweight in childhood: For the purpose of this study, the CDC's 

definition will be used for child at risk for overweight. Child at risk for overweight is 

defined as greater than or equal to the ·85th percentile but less than the 95 th percentile of 

the gender-specific BMI for age (Centers for Disease Control and Prevention, 2006). 

Overweight in childhood: For the purpose of this study, the CDC's definition 

will be used for child overweight. Child overweight is defined as at or above the 95th 

percentile of the gender-specific BMI for age (Centers for Disease Control and 

Prevention, 2006). 

Preschool child: For the purpose of this study, a preschool child was defined as a 

child between the ages of 4 and 5 years. 

Caregiver: For the purpose of this study, the caregiver was defined as an adult 

that takes care of the participating preschool child which includes biological/adoptive 

mother or. father, grandparent, legal guardian. 

Fruit, Juice and Vegetable (FJV) Preference Measure: An interactive 

computerized tool used to measure children's fruit, juice, and vegetable preferences 

(Nicklas, 2004 ). 

Food Neophobia: Unwillingness to eat novel foods (Galloway, et al., 2003) 

Parental Control: Extent to which parents use restriction and pressure to eat, to 

control their child's eating (Wardle et al., 2005) 

Energy density: The amount of energy per unit of food weight, calories/gram 

(Tohill et al., 2004) 
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Southwestern Food Frequency Questionnaire (SWFFQ): A scannable, 158-item 

food frequency questionnaire that is a bilingual and culturally sensitive assessment of 

dietary intake of Southwest U.S. Hispanic populations 

Non-Hi panics: For the purpose of this study, non-Hispanics include White and 

Black participants 

Serving size: For the purpose of this study, a serving for most fruits and 

vegetables is ½ cup, exceptions include leafy vegetables (1 cup), juices (3/4 cup) and 

dried fruit ( 1/4 cup) 

Assumptions 

Assumptions of the study are: 

1. Caregivers are able to accurately recall the frequency and portion of the foods 

consumed. 

2. The preschool child will attentively listen to the F JV Preference Measure and 

respond honestly. 

Limitations 

Limitations of the study are: 

I. Participants are from two designated schools in North Texas and may not be 

representative of the general population. 

Delimitations 

Delimitations of the study are: 

1. Thirty-nine caregiver/child pairs were be included in the study from two 

designated schools. 
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2. Information obtained regarding caregiver's dietary intake and child's fruit and 

vegetable preferences are limited to the foods questioned in the SWFFQ and the 

FJV preference measure software, respectively. 

Null Hypotheses for the Study 

The following null hypotheses will be examined at the .05 level of significance: 

1. There will be no significant correlation between caregiver' s and child's body 

mass index (BMI). 

2. There will be no significant relationship between child's fruit and vegetable 

preference and caregiver's fruit and vegetable consumption. 

3. There will be no significant correlation between child's fruit and vegetable 

preferences to child's BMI. 

4. There will be no significant correlation between caregiver fruit and vegetable 

consumption and caregiver BMI. 

5. There will be no significant differences in fruit and vegetable consumption 

between Hispanic and non-Hispanic participants. 

6. There will be no significant differences in BMI between Hispanic and non

Hispanic participants. 
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CHAPTER II 

REVIEW OF LITERATURE 

The overall purpose of this study is to identify nutritional factors related to 

reducing the risk for overweight in childhood. Specific objectives include: 1) 

Assessment of correlations between caregivers and child's body mass index (BMI), 2) 

Assessment of relationships between child's fruit and vegetable preferences and 

caregiver's fruit and vegetable consumption, 3) Assessment of correlations between 

child's fruit and vegetable preferences to child's BMI and caregiver fruit and vegetable 

consumption and adult BMI. 4) Assessment of differences in fruit and vegetable 

consumption between Hispanic and non-Hispanic participants and 5) Assessment of 

correlations between Hispanic and non-Hispanic participants and BMI. 

This chapter provides current statistics about the obesity epidemic in adults and 

children as well as factors that influence children's food intake. 

Adulthood Obesity 

The Centers for Disease Control and Prevention's NHANES is a cross-sectional, 

multipurpose survey designed to provide nationally representative reference data and 

prevalence estimates for a variety of nutrition and health status measures including 

obesity and overweight prevalence. The prevalence of obesity and overweight in the 

United States has reached epidemic proportions affecting 66.3% of U.S. adults, 
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respectively in 2004 (Ogden et al., 2006). During the time frame of 1960-1980 there 

was a small increase ( + 1.6%) in the prevalence of obesity. Since 1980, however, there 

have been dramatic changes in the prevalence of obesity. Obesity prevalence climbed 

8.3% from 1980 to 1994 and continued to increase 7.6% from 1994 to 2000 (Flegal, 

Carrol, Ogden, & Johnson, 2002). The current continuous NHANES report indicates 

that the overweight and obesity prevalence in men has continued to rise, while the 

prevalence in women has begun to plateau. Measurements between 1999 and 2003 

reveal that there were no significant changes in the prevalence of overweight ( 61. 9% vs. 

61.8%), and obesity (33.4% vs. 33.2%) in women. More Hispanic and Black women are 

affected by obesity than White women. Fifty-four percent of Black women, 42% of 

Hispanic women, and 30% of White women are obese. Measurements of men in 1999 

and 2004 for prevalence of overweight (67.2% vs. 70.8%) and obesity (27.5% vs. 

31.1 % ) reveal a continual increase in prevalence with no significant difference among 

ethnicities. The plateau in prevalence of overweight and obesity among women 

indicates some improvement, however the prevalence of adulthood obesity and 

overweight is far from the Healthy People 2010 goal of reducing the prevalence of 

obesity to 15% of the adult population in the U.S. (Ogden, et al., 2006). 

A study by McTigues, Garret and Popkin (2002) tracked weight changes over 

two decades using data from the National Longitudinal Survey of Youth to examine the 

onset of obesity in young U.S. adults in relati~nship to ethnicity, age and gender. The 

study included 9179 participants and consisted of 19% Hispanic, 31 % Black, and 50% 

White. 
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Average BMI of Black, Hispanic, and White women reached overweight status (BMI 2: 

25) by 26, 2:8 and 35 years of age, respectively. The average BMI of men reached 

overweight status in Hispanic men by age 25 years and 27 years of age for both Black 

and White men. Black women and Hispanic women reached obesity 2.1 and 1.5 times 

faster, respectively, in comparison to White women. Obesity onset in Hispanic men 

was 2.5 times faster than White men. There was no significant difference in the rates of 

obesity onset between Black men and White men until after 28 years of age. Obesity 

developed 2.4 times more rapidly in Black men after the age of 28. More than 80% of 

obese men and women in this population had become obese in their early adulthood 

(20-35 years old). 

Childhood Overweight 

The Centers for Disease Control and Prevention's NHANES report (1994) stated 

that overweight (BMI > 9 5th percentile) in children 6 to 11 years of age has more than 

doubled over the past two decades from 7% to 15.3%. Since NHANES III, rates among 

children have continued to rise. Between 1999 and 2004, prevalence of overweight 

increased 10.3% to 13.9% among children ages 2 to 5 years, 15.7% to 18.8% among 

children ages 6 to 11 years, and 14.8% to 17.4% among youth ages 12 to 19 years 

(Ogden et al., 2006). Trends reveal that not only is there an it1:crease in prevalence of 

overweight among children of all ages, but also the risk for overweight increases with 

an increase in age. Black and Hispanic children are at greater risk for becoming 

overweight than White children. Thirty-five percent of Black, 37% of Hispanic, and 

35% of White children are either overweight or at risk for overweight (Ogden et al., 
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2006). Combining both the overweight and at risk for overweight statistics revealed the 

extent of weight issues among the youth of the United States. Children who are 

overweight during the preschool years are 5 times as likely to be overweight at age 12 

than children who were never overweight during their preschool years (Nadar, et al. 

2006) Children who are overweight are also at risk for becoming overweight adults 

(Field, Cook, & Gillman, 2005, Freedman et al.). 

The growing weight issue does not end in the U.S. There is an increase in 

overweight prevalence throughout most of the world. A meta-analysis by Wang and 

Lobstein (2005) compiled research published from 1980 to 2005 to estimate the 

prevalence of overweight children in 2006 and 2010 worldwide. Data was compiled 

from 42 countries concerning preschoolers and 25 countries concerning school-age 

children. Due to variations in defining criteria for overweight in children this review 

compiled data into a comparable form. Data is reported using the International Obesity 

Task Force's (IOTF) definitions for overweight and obese in children. If the trends 

continue to increase in a linear fashion, Wang and Lobstein estimate that in 2010 

approximately 46%, 41 %, 38%, 27%, and 22% of the children will be overweight in the 

Americas, Eastern Mediterranean region, Europe, Western Pacific, and South East Asia, 

respectively. 

Factors that Influence Increased Risk of Overweight in Children 

Several factors contribute to overweight including a modifiable factor, diet. Less 

than 1 % of youth 2 to 19 years of age in the United States met the Food Guide Pyramid 

Recommendations (Mufioz, Krebs-Smith, Ballard-Barbash, & Cleveland, 1997). Ten of 
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the most commonly consumed foods by children ages 2 to 5 years include: milk, bread, 

soft drinks, cereal, juice, cookies, French fries, banana, peanut butter, macaroni and 

cheese (McConahy, Smiciklas-Wright, Mitchell, & Picciano, 2004). 

Kranz et al. (2004) assessed trends in diet quality of U.S. preschool children 

from 1977 to 1998. Approximately two-thirds of the participants were Non-Hispanic 

White and close to half of the participants were from a household with a total income of 

less than 185% of the poverty level. Dietary data was collected using the National Food 

Consumption Survey (NFCS) for 1977-79 (N=2342), the USDA Continuing Survey of 

Food Intake by Individuals (CSFII) for 1989-91 (N=849), and the 1994-96 CSFII 

combined with the supplemental survey of children for 1998 (N=5355). Added sugar, 

total fat, and saturated fat, were assessed as a percentage of total energy intake. 

Consumption of grains, fruits, vegetables, and dairy products were assessed by number 

of servings. Excess juice intake was assessed by number of 6 oz servings in excess of 

one serving per day. Iron intake was assessed as milligrams per day. Portion sizes of 

children ages 2 and 3 years were set at two-thirds of the serving size of children ages 4 

and 5 years. Increases in component scores reflected improved diet quality. The 

average percentage of total energy from total fat and saturated fat decreased from 36.2% 

and 14.3%, respectively to 32.3% and 12.2% between 1977 and 1988; however, intakes 

still exceed the recommerided 30% of total energy from fat and less than 10% total 

energy from saturated fat. The average percentage of total energy from sugar decreased 

from 14.3% in 1977 to 13.6% in 1984 but then increased to 15.7% in 1998. The fruit 

and vegetable intakes of children ages 2 to 5 years increased from 1. 7, and 1.1 servings, 
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respectively, in 1977, to 2.2 and 2.4 servings, respectively, in 1998 meeting the 

USDA's recommendations for two servings of fruits and vegetable per d~y. However 

there is a negative correlation with fruit and vegetable intake with age between the ages 

of 2 and 5. While children ages 2 and 3 years exceed the USDA recommendations of 

fruits (2.5 servings) and vegetables (2.9 servings), by ages 4 and 5 intakes fall to 1.9 

servings of fruits and 1.8 servings of vegetables. The intake of grains, dairy and iron by 

preschool age children also met the USDA diet recommendations in 1998. Excess juice 

intake increased over time from 0.2 servings in 1977 to 0.9 servings in 1998. Kranz et 

al. found that energy intakes increased from 1977 to 1998. Although there has been 

some improvements in children's diet there is still much need for improvement. 

Guenther, Dodd, Reedy, and Krebs-Smith, (2006) utilized 24-hr recalls from 

1999-2000 NHANES and 1994-1996 CSFII to estimate the proportion of the U.S. 

population who met the USDA recommendations for fruit and vegetable intake. The 

new USDA fo9d guide recommends 1 to 2 ½ cups fruits and 1 to 4 cups vegetables per 

day depending on age, gender, and activity level. About 40% of the total population 

consumed 5 or more servings of fruits and vegetables. A closer examination of the 

subpopulations who met their specific recommended intakes revealed that children ages 

2 to 3 years had the highest percentage (48 ± 2%) who met their recommended 1 cup 

per day. Boys ages 14 to 18 had the lowest percentage (0. 7 ± 0.4%) meeting their 5 

cups per day. Seventeen ( ± 3) percent of women ages 51 to 70 and 10.3 ( ± 2.2~) of 

men > 70 years met their combined fruit and vegetable recommendations. All other 
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subgroups had percentages less than 10% that met their recommendations. This data 

includes both whole and juice forms of fruits and vegetables. 

Modifying a diet by replacing low nutrient dense, high energy foods with high 

nutrient dense, low energy dense foods, like fruits and vegetables, could reduce calorie 

intake. A reduction in caloric intake could ameliorate the epidemic of overweight . 

children. It is important to consider the source of fruit servings because a fruit serving 

coming from fruit juice is more energy dense than the actual whole fruit. A study by 

Dennison, Rockwell, and Baker ( 1997) revealed that fruit juice consumption greater 

than 12 fluid oz a day is associated with overweight in 3 and 5 year old children. 

Eleven percent of all children ( 19 children) consumed 2:: 12 oz/day. Of the children who 

consumed 2:: 12 oz/day, 53% had a BMI 2:: 75th percentile and 32% BMI 2:: 90th 

percentile. Dennison et al. found that 2 year old children consuming more than 12 oz of 

juice per day were more likely to have a stature less than the 20th percentile for height 

for age compared with 2 year old children consuming less than 12 fluid oz of juice per 

day. In 1998, the average fruit juice consumption of children ages 2 and 3 years was · 

13.2 oz (Kranz et al., 2004). Hispanic children more frequently consume 100% fruit 

juice and not whole fruit when compared to non-Hispanic children (Zieglar, Hanson, 

Panza, Novak, & Hendricks, 2006). Fruit juice consumption is a convenient method to 

increase fruit consumption. However, fruit juice lacks much of the fiber found in whole 

fruit. As a result, fruit juice may not be as filling and may lead to a greater volume 

consumed and thus, more calories consumed. 
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The prevalence and frequency of snacking among U.S. children significantly 

increased from 1977 to 1996 (Jahns et al., 2001 ). However, the average size and caloric 

value per snack remained relatively constant. Using the NFCS77, CSFII89, and CSF96 

Jahns et al. assessed the snack trends of children ages 2 to 18 years. Prevalence of 

snacking increased with age. Children ages 2 to 5 years consumed the most snacks of all 

age groups, consuming 1. 73 snacks per day in 1977 to 2.29 snacks/day in 1996. 

Children ages 6 to 11 and ages 12 to 18 years increased their snack frequency from 

1977 to 1996 consuming 1.56 to 1.99 snacks/day and 1.6 to 1.97 snacks/day, 

respectively. Increasing the frequency of snacks led to a significant increase in calories 

contributed from snacks. The average snack calorie contribution increased 95, 115, and 

152 calories/day for children ages 2 to 5, 6 to 11, and 12 to 18 years, respectively. If 

there were no changes in caloric intake in the rest of the diet then, theoretically, this 

increase in caloric consumption from snacks could lead to a 9.9, 11.9, and 15.9 lb 

weight gain/year in children ages 2 to 5, 6 to 11, and 12 to 18 years, respectively. 

Ziegler et al. (2006) assessed the meal and snack patterns of 1 71 Hispanic 

children and 2,637 non-Hispanic children ages 2 to 24 months. Participants were a 

subset of the 2002 Feeding Infants and Toddlers Study (FITS). Twenty-four hr recall 

data was collected from the primary caregivers via a phone interview. Percentage of 

participants consuming snacks increased with age. Both Hispanics and non-Hispanics 

ages 4 to 24 months consumed a higher percentage of calories from total snacks than 

from any one meal. 
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The position of the American Dietetic Association states that full-day (8 hr) 

child-care centers should provide appropriate food to meet one half to two thirds of a 

child's daily energy and nutrient needs (Briley, & Roberts-Gray, 1999). Padget and 

Briley (2005) compared dietary intakes of 50 children, ages 3 to 5 years who attended 

Central Texas child-care centers to the recommendations of the Food Guide Pyramid for 

Young Children. The study consisted of 23 White children, 8 Hispanic, 8 Black, 5 

Asian American, and 6 other children. For three days plate waste was measured for 

each subject at the child-care center. For the same three days parents were asked to 

keep a 3-day diet record which included: amount of food consumed, brand names, 

location of purchase, location of meals and snacks, and description of the food. The 3 

year old children consumed significantly more servings of fruit (1. 9 ± 0. 9) during their 

time in child care than did the 4 and 5 year old children ( 1.0 ± 0. 7). No children met 

two-thirds of the recommended vegetable intake. When foods consumed away from the 

child-care center were included, only 6% of children met the recommendations of all 

food groups. 

Zieglar, Briefel, Ponza, Novak, and Hendricks (2006) examined the food and 

nutrient intakes oflunch and snacks consumed at home, away, or at child-care centers. 

Dietary intake data of 632 toddlers, ages 15 to 24 months was obtained via telephone 

interview with primary caregivers. Foods frequently eaten for morning snacks for all 

locations were water, cow's milk, crackers, and 100% fruit juice. Sweetened, fruit 

flavored drinks was consumed more frequently away from home (18%) and at child

care centers (14%) compared to at home during morning snacks (9%). For all three 
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locations, chicken, cheese, pasta, and hot dogs were commonly consumed foods for 

lunch. However, more toddlers consumed vegetables such as green beans, peas, mixed 

vegetables, and corn at day care centers compared to meals served at home or lunches 

served away from home. The most frequently consumed lunch food eaten away from 

home was French fries (35%).· Sixteen percent of toddlers consumed carbonated 

beverages at lunch away from home compared to 3% at home and none at child care 

centers. Afternoon snack foods were similar across all locations with the most 

commonly consumed being, crackers, and non-baby food cookies. The definition of 

location did not determine where the food was from and was a li111itation of this study. 

Therefore, food bought at a_ restaurant but eaten at home was defined as "at home" and 

the location of a food brought from horrie but eaten at the day care center would have 

been defined as "day care." 

Bowman, Gortmaker, Eb be ling, Pereira, and Ludwig (2004) used the CSFII 

(1994 to 1996) and CSFII (1998) to assess the prevalence of fast food consumption 

among U.S. children and possible dietary effects that may adversely affect weight. The 

study included 6212 children ages 4 to 19 years and consisted of 66% White, 16% non

Hispanic Black, 14% Hispanic, and 5% other. The percentage of children who 

consumed fast food on a typical day increased with age; the age group with least 

percentage of children consuming fast food were between the ages of 4 and 8 (24.6%), 

followed by children ages 9 to 13 (26.4%) and the children ages 14 to 19 (39%). There 

were no significant differences in fast food consumption between genders, ethnicities, 

socioeconomic status, age groups, regions of the country, or level of urbanization. Fast 
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food consumption was positively correlated with intake of total energy, total fat, 

saturated fat, total carbohydrate, added sugars, sugar-sweetened beverages, and non

beverage energy density. Fast food consumption was negatively correlated with intakes 

of fiber, milk, fruits, and non-starchy vegetable consumption. Fast food consumption 

contributed an extra 187 kcal/day when comparing diets of those who ate fast food 

versus those eating no fast food. When participants were used as their own controls, 

they consumed 126 more calories on days when they consumed fast food than when 

they did not consume fast food. If fast food is consumed on a daily basis these 

additional calories could theoretically lead to a 13 to 19.5 lb weight gain in one year. 

Factors that Influence Children's Food Intake 

Several factors contribute to a child's food consumption including food 

preferences, neophobia, parental control and modeling (Galloway, et al., 2003; Harvey

Berino et al.; 1997, Wardle, et al., 2005). A review by Birch and Sullivan (1991) stated 

that children's likes and dislikes and parental concerns are the main determinants in 

what foods children consume. 

Harvey-Berino et al. ( 1997) assessed the eating behavior, food preferences, and 

nutrition knowledge of children between the ages of 5 and 18 years. As children aged, 

their nutrition knowledge increased, however, their selection of healthier food choices 

did not change. There was a stronger correlation (r = . 71) between preferences and 

behavior than knowledge and preferences (r = .62) or behavior and knowledge (r = .54) 

indicating that children's food preferences affect what they eat more than their nutrition 

knowledge. 
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Children with food neophobia have a fear of new foods, whereas children with 

pickiness are resistant to eating unfamiliar foods. Food neophobia and pickiness 

contribute to food preferences and may lead to a poor diet. Children often need to be 

exposed to a new food 8-10 times before overcoming food n~ophobia (Birch, 1996). 

Non-Hispanic parents are significantly more likely to offer new foods six or more times 

than Hispanic parents before deciding that their 12-24 month toddler did not like the 

food (Zieglar, Hanson, Panza, Novak, & Hendricks, 2006). Galloway et al. (2003) 

examined the effect of neophobia and pickiness on vegetable intake of 192 girls who 

were 7 years of age. Thirty-three percent of the study population scored medium to 

high for food neophobia and 27% of mothers rated their daughters high for pickiness. 

Significant negative correlations were found between vegetable intake and food 

neophobia as well as vegetable intake and pickiness. When excluding French fries and 

potato chips, girls in this study consumed an average of 1.3 servings of vegetables a 

day. 

Skinner, Carruth, Bounds, and Ziegler (2002) compared children's food 

preferences over 6 years and identified factors related to their food preferences. The 

children's percentages of foods liked, disliked, and never tasted were assessed at age 2 

to 3 years, 4 years, and 8 years. Over the 6 years, as the number of foods never tasted 

decreased, the number of foods liked increased by 3%, whereas the number of foods 

disliked increased by 6%. After 4 years of age, children appeared to be more prone to 

dislike new foods than like new foods. This study further found a significant 

correlation between mother and child's food likes and dislikes. Many of the foods that 
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had never been tasted by the children were not liked by the mothers indicating that 

mothers may not introduce their children to foods they do not like. The top foods liked 

were breads, desserts, snack foods and meats from fast food restaurants. Seventeen of 

the top 24 disliked foods were vegetables. 

Parents also play a role in their children's diet. Parents affect the availability of 

food, model eating habits and some- may pressure their children to eat certain foods 

(Robinson, Kiernan, Matheson, & Haydel, 2001; Wardle et al., 2005). Role modeling 

consumption of fruits and vegetables was seen to increase children's fruit and vegetable 

consumption (Fisher, Mitchell, Smiciklas-Wright, & Birch, 2002). Parents who 

consumed more fruits and vegetables also used less pressure in their child's eating. 

Parents who consumed fewer fruits and vegetables used more pressure with their 

children to eat fruits and vegetables. In this study, parental role mod~ling had a greater 

positive effect on children's fruit and vegetable consumption than pressure from 

parents. 

Fisher and Birch (1995) examined the relationships between high-fat food 

preferences and total fat intake of children 3 to 5 years of age in relation to their own 

adiposity and their parental mean adiposity and parent's high-fat food preferences .. 

Results from this study revealed a positive correlation between children's fat 

preferenc~s, fat intake and skinfold. There was a positive correlation between 

children's fat preferences/intake and parental mean BMI. Also, parental mean BMI was 

positively related to dietary restraint and disinhibition. In other words, parents with a 
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higher BMI reported high levels of cognitive control in regulating their own food intake 

and difficulty in controlling their own eating once they had begun. 

Robinson, et al. (2001) assessed the relationship between parental control over 

children's eating and children's weight status. Parental control was determined from 

the response of 792 parents of ~hird grade children using a 5 point Likert scale to the 

following statements: 1) "When my child does not finish dinner, he/she should not get 

dessert," 2) "My child should always eat all of the food on his/her plate," 3) "Generally, 

my child should only be permitted to eat at set mealtimes," 4) "My child often has to be 

strongly encouraged to eat things he/she doesn't like because those foods are often good 

for him/her," 5) "My child should be strongly reprimanded for playing or fiddling with 

food," 6) "I have to be especially careful to make sure my child eats enough." Parents' 

perception of his/her weight and their c_hild's weight was assessed using a three point 

Likert scale. The child's height, weight and skinfold thickness were also measured. 

There was no significant relationship between parental control and boys' BMI. 

However, there was a significant inverse correlation between parents control and girls' 

BMI. Parents who controlled their child's food intake were more likely to view their . 

child as underweight. Parental control may be attributed to their desire to ensure that 

their child is eating enough, not because their child is eating too much. 

Fisher and Birch (2002) examined if eating in the absence of hunger was 

associated with risk for overweight and parental restriction in 192 girls of 5 and 7 years 

of age. The girls were provided ad libitum lunch which consisted of generous portion 

of a sandwich, applesauce, two cookies, and milk. After lunch, the girls indicated if 
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they were full, half-full, or hungry by choosing the picture that best depicted how they 

felt. One hundred and forty girls indicated that they were either half-full or full and 

were then assessed for eating in the absence of hunger. Immediately after lunch the 

girls were brought into a room and allowed 10 min to play with toys and eat any of the 

following pre weighed foods: popcorn, potato chips, pretzels, nuts, fig bars, chocolate 

chip cookies, fruit-chew candy, chocolate bar, ice cream, and frozen yogurt. The girls 

were then asked if their parents let them eat any of the foods and how they felt about 

eating during the 10 min. The girls' height and weight were measured in triplicate and 

used to calculate their BMI using the CDC growth charts. Health professionals have 

used growth charts since the late 1970s to follow the progress in physical growth of 

infants, children and adolescents. Body mass index (BMI) measurements are 

considered to have higher correlations with body fat than other height/weight 

measurements (CDC, 2005; Trojano, & Flegal, 1999). The mothers' child-feeding 

practices were assessed using the Child Feeding Questionnaire. Eating in the absence 

of hunger (EAH) was stable over the time period with 64% and 68% of the girls at age 5 

continuing to have a low and high EAH intake, respectively, at age 7. Results revealed 

girls who were in the high intake group of eating in the absence of hunger were more 

likely to be overweight ( odds ratio=4.6) than girls who ate little in the absence of 

hunger. For each unit increase in parental restriction, the girls were 2.1 times as likely 

to eat in the absence of hunger. Evidence from this study indicates that eating in the 

absence of hunger may be a risk factor for overweight in children. 
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Birch, Fisher, and Davison (2003) examined maternal restriction placed on their 

daughters eating effects on their daughters eating in the absence of hunger. Using the 

same protocol, 182 girls were assessed at age 5, 7, and 9 years. Results revealed that 

mothers with overweight daughters or high levels of restriction perceived their 

daughters as being more overweight compared to mothers with nonoverweight 

daughters or low levels of restriction. Eating in the absence of hunger (EAH) scores 

increased over the 5-year period. The girls' EAH caloric consumption at 5, 7, and 9 

years was 125 ± 8, 174 ± 9, and 225 ± 11 kcal, which constituted 6.9, 8.7, and 11.2% 

respectively of age/gender specific recommended energy intakes. Girls exposed to high 

food restriction had higher EAH scores and girls that were overweight and exposed to 

high food restriction had the highest EAH scores. 

In London, Wardle et al. (2005) examined the associations between parental 

control over feeding and children's fruit and vegetable consumption. Five hundred and 

sixty-four parents of children ages 2 to 6 years completed a questionnaire which 

assessed parent's and children's fruit and vegetable consumption. The parents also 

completed a parental control index, and child food neophobia scale questionnaire. 

Seventy-two percent of parents consumed both fruits and vegetables one time or less 

per day. Sixty-nine percent of children consumed fruit one time or less per day and 

81 % of children consumed vegetables one time or less pe1~ day. Parental control was 

negatively correlated with parental consumption of fruits and vegetables (r = -.16) and 

positively with children's food neophobia (r = .26). Greater parental control over their 

child's eating was correlated with their children consuming fewer fruits and vegetables 
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(r = -.17). Children's consumption of fruits and vegetables was positively correlated 

with parental consumption of fruit and vegetables (r = .48) and negatively correlated 

with food neophobia (r = -.26). Results indicate that parental modeling of fruit and 

vegetable consumption has a greater positive effect on children's consumption of fruits 

and vegetables than parental control. The positive effect of parental modeling on 

children's fruit and vegetable consumption may be attributed to the children's increased 

exposure to the fruits and vegetables. Boys exhibited a stronger correlation between 

food neophobia and consumption frequency of fruits and vegetables than girls (r = -.33 

vs. r = -.19). Otherwise there were no significant differences between genders. 

The objective of the study by Wardle, Sanderson, Guthrie, Rapopport, and 

Plomin (2002) was to determine whether mothers of young children who were obese or 

normal weight had different feeding styles. The parental feeding style of 214 families 

with same sex twins was assessed using a 27 item questionnaire. Wardle et al. found 

that there were no significant differences between the likelihood of mothers who were 

obese and nonobese to offer their children food to deal with emotional distress, use food 

as a reward, or encourage their children to eat more than desired. 

Two studies show that portion size has a positive relationship with preschool age 

children's energy intake (Fisher, Rolls, & Birch, 2002; McConahy, et al., 2004). Fisher, 

Rolls and Birch (2002) determined the-effect of serving a large entree portion on 30 

preschool children's awareness of portion size, self-selected portion size, and food 

intake. Also, Fisher et al. (2002) assessed the associations between these factors and 

weight status. Younger children ( < 4yr) and older children ( > 4yr) had a reference 
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portion size of 125 g and 175 g, respectively. The large portion was 250 g for the 

younger children(< 4yr) and 350 g for the older children(> 4yr). Children were served 

the reference and large portion each for 4 weeks. Following each 4-week series the 

children were allowed to self serve their portions for 2 weeks. Doubling the entree 

portion size led to a 25 ± 7% increase in entree consumption and a 15 ± 5% increase in 

total energy intake. There were no significant differences between the standard and 

large portions with regard to bite size and frequency. There were no significant 

differences between the children's self selected portion size and the standard portion 

size. This research indicates that children will increase food intake and energy intake 

when presented with larger portion sizes. However, when given the opportunity to self

select their portion size, preschool children will self-select an age appropriate portion 

size. 

Dennison et al. (2002) studied the TV/video viewing habits of 2,761 multiethnic, 

low-income preschool children enrolled in New York State Woman Infants and 

Children (WIC) to determine if TV /video viewing time was associated with child BMI 

and risk for overweight. Data was collected using the WIC Participant Survey over two 

years. The CDC's definitions for at risk of overweight children and overweight 

children were used. Dennison et al. found Hispanic children in this population had the 

highest prevalence ( 42.8%) of at risk for overweight. A greater percentage of Black 

(51 %) and Hispanic children (50%) had a TV set in. their bedroom compared with 

White children (20%). The children who had a TV set in their bedroom spent an 

additional 4.6 hr/week watching TV compared to children without a TV set in their 
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bedroom. There was a negative correlation between higher parental education and 

percentage of children with a BMI >85 th percentile, as well as a positive correlation 

with child's age and TV /video viewing time. The prevalence of at risk for overweight 

and overweight children was positively correlated with time spent TV /video viewing, 

evidenced by an odds ratio of 1.06. 

Borzekowski and Robinson (200 I) conducted a double blind study testing the 

effects of food commercials on preferences of 39 2- to 6- year old Head Start children. 

All children viewed a videotape with two children's cartoons approximately 13 min in 

length. The cartoons in the control videotape were separated by a 2.5 min educational 

segment whereas the experimental videotape contained 30-sec commercials for juice, 

doughnuts, sandwich bread, remote-control cars, breakfast cereal, snack cake, fast-food 

chicken and candy. The juice and doughnut commercials were repeated twice. 

Significantly higher percentages (30-74%) of the experimental group chose advertised 

products compared with the control group (4-15%). The two repeated commercials 

were the most frequently chosen items by the experimental group, evidenced by 74 and 

70% of the experimental group choosing juice and sandwich bread, respectively. The 

children exposed to the videotape with embedded commercials were significantly more 

likely to choose the advertised items than children who saw the same videotape without 

commercials indicating that even brief exposures to televised food commercials can 

influence preschool children's short-term food preferences. 

Berkowitz et al. (2005) assessed differences in growth during the first 6 years of 

life in children born to either overweight (n = 33) or lean (n = 37) mothers. Mothers of 
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the high risk children had a prepregnancy BMI of 30.3 ± 4.2 kg/m2 and the mothers of 

the low-risk children had a prepregnancy BMI of 19.5 ± 1.1 kg/m2
. Overweight in 

children was defined as at or above the 85th percentile. The participants were examined 

every 3 months during the 1st year, every 6 months through Year 4 and annually to Year 

6. Height, weight, and skinfolds were measured after the first 2 years. At years 4, 5, 

and 6, body composition was determined by using dual-energy X-ray absorptiometry 

(DXA). There were no significant differences in weight, BMI, lean body mass, sum of 

skinfolds, or waist circumference between the two groups. By age 4, the high risk 

group's weight, lean body mass, and waist circumference was significantly (p < .03) 

higher than the low risk group. The high risk group had a greater increase in these 

measures by age six than the low risk group. At age six the high risk group had a body 

fat percentage of 24.7 ± 11.8% which was significantly (p < .03) higher than the low 

risk group's percentage body fat of 18.8 ± 4.5%. Ten children in the high-risk group 

and one child in the low risk group had reached a BMI value above 85 th percentile at 6 

years of age. Comparing the high risk group to the low risk group resulted in an odds 

ratio of 15. 7 for overweight. This study suggests that age 4 years may be an opportune 

time to intervene to prevent the increase in excess weight and percentage body fat in 

children. 

A study by Treuth Butte, and Serkin, (2003) examined the effect of energy 

expenditure, skeletal muscle energy metabolism, and physical fitness on changes in 

weight and body composition in 88 girls, ages 8 to 10 years with and without a 

predisposition to obesity. All the girls were in the Tanner stage 1 at baseline, were 
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below the 90th percentile of their weight for height, and had a body fat percentage in the 

range of 12 to 30%. The ethnicities of the girls were self-reported and consisted of 4 7 

White, 27 Black, and 14 Hispanics. Parents and girls' weight and height were measured 

using a digital balance and stadiometer, respectively; measurements were used to 

calculate BMI. The parental BMI was used to categorize the girls into the following 

groups: girls with two lean (BMI < 25 kg/m2
) parents, girls with 1 obese (BMI > 28 

kg/m2) and 1 lean parent (LNOB), and girls with two obese parents (OB). Girls' obesity 

was defined as having a percentage body fat greater than 28%. Body composition was 

measured using dual-energy X-ray absorptiometry. Tanner staging was determined by 

having mothers identify their daughters' stage when shown pictures of the various 

Tanner stages at each yearly visit. Physical fitness was measured using V02 peak 

determined by a heart rate > 195 bpm during a treadmill test. Energy expenditure was 

measured over a 24-hr period in a whole-room calorimeter. Muscle metabolism was 

measured using doubly labeled water. Energy expenditure and V02 peak were 

positively correlated with weight. Energy expenditure, muscle metabolism, and fitness 

had no significant associations with percentage body fat in girls. T~e first year, the OB 

girls had percentage body fat (27.7 ± 1.0%) significantly (p = .046) higher than the LN 

girls' percentage body fat (24.1 ± 2.1 %). The OB girls had significantly higher BMI 

than the LN girls all 3 years. At baseline, Year 1, and Year 2 the OB girls had a BMI of 

17.1, 19.5, and 20.1 kg/m2, respectively and the LN girls had a BMI of 16.1, 18.1, and 

18.5 kg/m2 respectively. By year two, 7% LN girls, 34% LNOB, and 44% OB girls 
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were considered obese (BF% > 28% ). These results indicate that heritability may be a 

key contributor to percentage body fat. 

The objective of a study by Perry et al. ( 1998) was to increase the fruit and 

vegetable consumption of third and fourth grade students from 20 different schools 

through a multi-component intervention. The intervention included behavioral 

curricula, parental involvement, school food service, and industry involvement. The 

curricula entitled "High 5" and "5 for 5" incorporated problem-solving, snack 

preparation, taste testing, and team competitions during lunch. Students and parents 

participated in five activities at home. The school food service provided the students 

with four snack packs that included fruits and vegetables to take home and prepare their 

families. The food service also promoted fruit and vegetable consumption through 

point-of-purchase promotion, enhancing presentation, increasing the variety and 

choices, and providing an additional fruit items on days when a baked dessert was 

served. Thirty-four students were randomly selected for the pre- and post- 24 hr dietary 

recall and lunchroom observation. Students completed a health behavior questionnaire 

with questions regarding the frequency, preference, encouragement of fruit and 

vegetables consumption. Post intervention health behavior questionnaire revealed a 

significant increase in perceived teacher's support for eating fruits and vegetables, 

greater perceived need to eat fruits and vegetables, more reports of asking for fruits and 

vegetables, and more usual daily servings of fruits and vegetables. The program 

resulted in a significant increase in mean fruit intake indicated by the observed mean 

lunch intake of ( +0.30 servings) and the 24hr dietary recall ( +0.62 servings). There was 
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no significant change in vegetable intake. The mean percentage of total calories from 

fat decreased from 31.83 to 30.02% (p = .02). The decrease in percentage of total 

calories from fat may indicate that the increase in fruit consumption substituted for 

other foods. 

Much attention has shifted toward methods of prevention with increasing 

prevalence of adult obesity and child overweight since 1980. Overweight in childhood 

is likely to carry over into adulthood (Field et al., 2005). Intervention during early 

childhood may be the key to effectively preventing and reducing future rates of obesity. 

The diet of U.S. children would likely benefit from a reduction in fat and sugar intake 

and an increase in fruit and vegetable intake to five to nine servings per day. However, 

it is evident that there are various negative influences on children's fruit and vegetable 

consumption. Children's dislike for a food may be associated with a lack of familiarity 

with a food. 

Therefore, the hypothesis of this study is: children's fruit and vegetable 

preferences are related to their caregivers' fruit and vegetable consumption and 

caregivers' BMI. 
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CHAPTER III 

METHODS 

The methodology for this study has been divided into the following sections: 1) 

Participants, 2) Procedures 3) Instruments and 4) Statistical Analyses. The present 

study has been approved by the Institutional Review Board of Texas Woman's 

University. 

Participants 

Forty caregiver/child pairs were recruited from two Denton Independent School 

District (DISD) Pre Kindergarten programs, Ann Windle School for Young Children 

and Tomas Rivera Elementary School. The student demographics of these pre

kindergarten programs are characterized by one or more of the following: economically 

disadvantaged (able to participate in the National Free or Reduced-Price Lunch 

Program), English as a second language, and ·homeless. Inclusion criteria: The 

caregivers had a child 4 to 5 years of age and both the child and caregiver were willing 

to participate. 

Procedures 

All materials and information were provided in both English and Spanish. 

Recruitment: Flyers (Appendix A) were passed out at Tomas Rivera Elementary 

School and Ann Windle School for Young Children to familiarize the populations about 

the prospective study. The incentive for participation in the present study was$ 25 for 
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each caregiver assessment meeting. Caregivers interested and meeting the inclusion 

criteria signed up to participate. To guarantee 40 participants, in case of absences or 

disqualifying data, the first 50 eligible caregivers interested in participating in the study 

were recruited. 

Assessments: Prior to data collection, the study was explained, all questions 

were answered and caregivers completed a written consent form (Appendix B). 

Information regarding age, work status, and family dynamics was obtained by 

caregivers' completion of a demographic questionnaire (Appendix C). The children 

were given a passport (Appendix D), a card with a square designated for each 

assessment station. As the child completed each station, the square on the card was 

stamped and he/she was directed to the next station. Caregivers and children were 

assessed on separate days during school hours at Ann Windle School for Young 

Children, whereas the parents and children at Tomas Rivera Elementary School were 

assessed at the same time in the same room. 

Caregivers' and children's height was measured to the nearest centimeter using 

a portable Perspective Enterprises stadiometer, Portage, Michigan. Caregivers' and 

children's weight was measured to the nearest 0.1 kg using an electronic T ANITA 

scale, Arlington Heights, Illinois. Each measurement was repeated twice. 

Measurements were repeated a third time if the difference between measurements was 

greater than 0.2 cm and 0.1 kg for height and weight, respectively. Participants were 

asked to remove shoes and bulky clothing such as jacket. Participants were also asked 

to remove hats, or hair decorations that prevent an accurate height reading from the 
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crown of the head. Measurements were conducted in a private setting by trained 

researchers. 

Dietary intake was obtained using the Southwestern Food Frequency 

Questionnaire (SWFFQ). The procedure of the questionnaire was explained in Spanish 

and English by Luisa Velez, MS and Nancy DiMarco, PhD, RD, LD, respectively. 

Caregivers were shown samples of portion sizes that equated to small, medium, and 

large and asked to complete the questionnaire to the best of their ability. Caregivers 

indicated the frequency (times per day, week, or month) and portion size consumed of 

158 different food items. 

The animated Fruit Juice and Vegetable Preference Measure was used to obtain 

information regarding the preschool child's fruit, juice and vegetable preference. The 

software presents three pictorials representing dislike ("yucky"), like ("yummy"), or no 

preference ("ok") and the child was asked to choose which best indicated his/her 

preference for 11 fruits, 4 juices, and 15 vegetables. The graduate assistant entered the 

child's ID number, gender, ethnicity (estimation), preferred language, and name of day 

care center found on the child's passport. One graduate assistant was· paired with each 

student to clarify any misunderstandings that the child might have had. The graduate 

assistant placed the earphones on the child's ear and made sure the child could hear the 

instructions. If the child saw the food and pointed to the face, then the graduate 

assistant clicked on the appropriate face for the child's response. Any mistakes, or 

comments that took place during the module were saved with the data. This process 

33 



was repeated for each child. The food preference program took approximately 10-15 

min to administer and complete. 

Instruments 

BMI: Each child's weight and height was measured using a electronic balance 

scale and stadiometer for calculation of BMI and his/her percentile was used to 

determine if he or she was at risk for overweight or overweight. Appropriate BMI 

charts ( see appendix E) were used according to gender and age using the CDC's recent 

growth charts (CDC, 2000). Children's weight status was deteimined by their body mass 

index (BMI). There is inconsistency in the definition for overweight. This study used 

the CDC reference defining the 85 th to 95 th percentile as at risk for overweight and 

greater than the 95 th percentile as overweight. 

Fruit Juice and Vegetable Preference Measure: This software was developed and 

tested for validity and reliability to measure food preferences among African American 

and Hispanic American preschool children (Jaramillo, et al. 2003). 

Southwestern Food Frequency Questionnaire (SWFFQ): Designed by Arizona State 

University, the SWFFQ is a bilingual and culturally sensitive assessment of dietary 

intake. The SWFFQ consists of 158 food items and includes foods common in the US 

Hispanic diet such as corn tortillas, refried beans, and chorizo. The analysis provides an 

assessment of 87 nutrients and 25 derived variables such as percent of calories from fat. 

The S WFFQ has been found to be an effective measure for the Hispanic population 

with a validity coefficient of 0.349 to 0. 70 and reproducibility coefficient of 0.615 to 

0.832 (Taren, et al., 2000) 
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Analysis 

Caregiver and child BMI was calculated by dividing weight in kilograms by 

height in meters squared. Caregivers with a BMI < 18.5 were classified as 

underweight, a BMI between 18.5 and 24.9, normal weight, a BMI between 25.0 and 

29.9. overweight and caregivers with a BMI > 30.0 were classified as obese. Some of 

the caregiver's BMI was excluded from the data if the woman was pregnant. The 

child~ s BMI was plotted on the appropriate May 2000 CDC growth charts according to 

age and gender. Children's weight status was determined by their BMI for age 

percentile. There was misreporting of some of the children's birthdates in that some 

caregivers reported the child's birthday for that year. Due to inaccurate birthday 

recordings, each child was plotted at 4.5 years of age. BMI for a child below the 5th 

percentile were considered underweight, between the 5th and 85th percentile were 

normal weight, between the 85 th and 95 th percentile were at risk for overweight and 

those with a BMI above the 95 th percentile were overweight. 

Data from the SWFFQ was sent to Arizona State University for analysis. The 

food frequency was reviewed · by trained nutrition staff for completeness. The staff 

performed hand coding for added foods and prepared the food frequency for scanning. 

Using the standard serving sizes from the 1992 Food Guide Pyramid, the number of 

servings of 14 fruits and 25 vegetables consumed by each participant each day was 

provided by the analysis. Serving sizes for most fruits and vegetables is ½ cup with 

exceptions for leafy vegetables (1 cup), juices (3/4 cup) and dried fruit (1/4 cup). 

Servings of each participant's fruit and vegetable consumed were summed to obtain the 
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total servings of fruits and vegetables. Data from Arizona State University categorizes 

beans as a vegetable. The following food group servings were summed: total fruit (TF 

score), total vegetable including beans (TVB score), total vegetable without beans (TV 

score), total fruit and vegetable including beans (TFVB score) and total fruit and 

vegetable excluding beans (TFV score). 

Responses from the children during the F JV Preference Measure program were 

assigned the following: yummy= 2, ok = 1, and yucky = 0. Six of the children did not 

recognize some of the fruits and vegetables. These unknown fruits and vegetables were 

noted and designated no response during data analysis. To adjust for these unknown 

fruits and vegetables the following equation was used to establish the child's total fruit 

and vegetable preference score (FVP score): FVP score= (sum of known FV/ number of 

known FV) * 26. Juices were summed separately since excess juice consumption has 

been positively correlated with overweight (Dennison et al., 1997). Two children did 

not complete the juice section due to being restless or distrated. 

Data were analyzed using Statistical Package for the Social Sciences software 

version 14.0. Descriptive statistics were used to calculate demographic variables. 

Pearson's correlation tests were used for adult BMI and total FV consumption, adult 

total FV consumption, and adult and child BMI. Spearman's rank order correlation test 

was used to evaluate child BMI and FVP score. Means and standard deviations were 

calculated for BMI and TFV score. Independent t tests were used to identify 

differences among Hispanic and non-Hispanic participants with regard to BMI, 

caregiver' s TFV score and child FVP score. 
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CHAPTER IV 

RESULTS 

The overall purpose of this study was to identify nutritional factors related to 

reducing the risk for overweight in childhood. Specific objectives include: I) 

Assessment of correlations between caregiver's and child's body mass index (BMI), 2) 

Assessment of relationships between child's fruit and vegetable preference~ and 

caregiver's fruit and vegetable consumption, 3) Assessment of correlations between 

child's fruit and vegetable preferences to child's BMI and caregiver fruit and vegetable 

consumption and caregiver BMI, 4) Assessment of any differences in fruit and 

vegetable consumption between Hispanic and non-Hispanic participants and 5) 

Assessment of correlations between Hispanic and non-Hispanic participants and BMI. 

Gei1eral Characteristics 

Results obtained from 39 parent/child dya4s are described here. Twenty-five 

participants were from Ann Windle School for Young Children and 14 were from 

Tomas Rivera Elementary School. Ethnicities of the population were primarily 

Hispanic participants (30), White participants (6), and Black (3) participants. The 

caregivers (N = 36) ranged from 22-65 years of age with a mean age of 32.9 ± 8.3 years 

of age. Ten caregivers spoke English and 29 caregivers spoke Spanish. Gender of the 

caregivers (N = 32) consisted of 30 (76.9%) females and 2 (5.1 %) males. Gender of the 

children (N = 36) consisted of 26 (72.2%) girls and 10 (27.8%) boys. Thirty-four 
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(87.2%) of the caregivers were the child's mother, 4 (10.3%) were the child's 

grandparent, and 1 (2.6%) was the child's father. Twenty-six (66%) of the participating 

caregivers did not work outside the home, whereas 13 (33.7%) of the caregivers worked 

outside the home. Of the caregivers (N = 13) who worked outside the home (N = 13), 

eight (61.5%) caregivers worked :S 25 hours· outside the home and five (38.5%) worked 

> 25 hours/week outside the home. Caregivers reported spending a mean of 4.6 ( ± 1.3) 

hours per week with their child. None of the caregivers (N = 39) had their child in 

daycare outside of preschool. Seven households (17. 9%) had one adult residing, 22 

households (56.4%) had two adults residing, and 10 households (25.6%) had more than 

two adults residing in the home. This population had a mean of 2.7±1.15 (N = 39) 

children per household, six (15.4%) had one child in the household, 11 (28.2%) had two 

children in the household, 14 (35.9%) had three children in the household, six (15.4%) 

had 4 children in the household and 2 (5.2%) had five or more children in the 

household. The mean number of breakfasts, lunches, dinners, and snacks reported eaten 

together per week were 2.7 ± 1.6 (N = 30), 2.2 ± 2.1 (N = 34), 5.9 ± 1.8 (N = 38), and 

4.4 ± 3.0 (N = 32), respectively. On average, each family ate together twice a day. The 

mean number of meals eaten at a restaurant per week was 1.8 ± 1.7. 

Body Mass Index and Fruit and Vegetable Consumption/Preference 

Caregiver body mass index (BMI) ranged from normal weight (N = 32) with a 

BMI of 20.36 kg/nl, to obese with a BMI of 43.28 kg/m2
; the population mean for BMI 
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was 31.85 ± 6.32 kg/m2
. None of the caregivers (N = 32) were underweight, 8 (25%) 

were nonnal weight, 4 (12.5%) were overweight, and 20 (62.5%) were obese. 

Children's BMI (N = 36) ranged from approximately the 5th percentile, with a BMI of 
I 

13.93 kg/m2, to overweight, with a BMI of 25.8 kg/m2; the population mean plotted at 

approximately the 85 th percentile with a BMI of 16.83 ± 2.28 kg/m2
. None of the 

children (N = 36) were underweight, 22 (61.1 %) were normal weight, 5 (13.9%) were at 

risk for overweight, and 9 (25%) were overweight. The average total caregiver fruit and 

vegetable intake was 12.6 ± 12.1 servings (N = 39), per day. One participant reported 

consuming ~67.8 servings of fruits and vegetables per day. When this participant's data 

was excluded, the average intake of fruit, vegetable including beans, vegetable 

excluding beans, and combined total fruit and vegetable were 5.5 ± 5.1, 5.6 ± 4. 7, 4. 7 ± 

4.4~ 11.2 ± 8.1, respectively. No correlations were found among the following: 

caregiver BMI and child BMI (r =.217, p =.259), child fruit and vegetable preference 

and caregiver fruit and vegetable intake (r =.292, p =.075), child BMI and total FVP 

score (r = - .047, p =.786), child BMI and fruit juice preference (r = .127, p = .468). 

The majority of children considered pears, apples, bananas, apple juice, and broccoli 

yummy. Of these top five yummy foods the only one of them was a vegetable. The 

majority of children considered mixed vegetables, mashed potatoes with and without 

gravy, cauliflower, and corn yucky. The top five yucky foods were vegetables. The 

most commonly unknown food was kiwi (Table I). A weak correlation was found 

between caregiver BMI and total fruit and vegetable intake (r = .382, p = 0.31 ). When 

beans were excluded from total fruit and vegetable intake, a moderate correlation was 
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found between caregiver BMI and total fruit and vegetable intake (r =.428, p =.0 15). 

There was no correlation between total fruit consumption and caregiver BMI (r =.314, p 

=.08 I). There was a moderate correlation between caregiver BMI and total vegetable 

intake excluding beans (r = .402, p =.022). Correlations between Hispanic and non

Hispanic participants with regard to BMI and fruit and vegetable consumption were 

unable to be assessed due to small population sizes. 
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Table 1. Child's Fruit, Juice and Vegetable Preference 

Yucky= 0 Ok=I Yummy=2 Unknown 

Apple 6 7 26 0 

Banana 2 IO 27 0 

Cantaloupe 8 6 23 2 

Kiwi 0 9 22 8 

Fruit cocktail 8 7 24 0 

Oranges 13 IO 16 0 

Pears 4 7 28 0 

Pineapple I I 12 16 0 

Plums 10 10 17 2 

Strawberry 0 14 25 0 

Watermelon 7 9 22 1 

Broccoli 4 9 26 0 

Broccoli with cheese 8 12 19 0 

Cwlitlower 18 6 14 1 

Cauliflower with cheese 12 14 12 1 

Corn 15 14 10 0 

French fries 15 7 17 0 

Green beans 5 16 18 0 

Peas 5 16 18 0 

Mashed potatoes 15 12 12 0 

Mashed potatoes with gravy 18 8 13 0 

Mixed vegetables 21 10 8 0 

Mixed greens 10 9 19 1 

Tomato 12 16 11 0 

Carrots 14 9 15 I 

Apple juice 2 8 27 1 

Orange juice 5 8 24 I 

Grape juice 11 8 18 1 

Tomato juice 13 9 15 0 

Squash 9 8 20 2 
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CHAPTER V 

DISCUSSION 

The primary purpose of this study was to identify relationships between 

consumption/preference of fruit and vegetables and body mass index of caregivers and 

their preschool children. The secondary purpose of this study was to examine 

differences between Hispanics and non-Hispanics with regard to caregiver' s fruit and 

vegetable consumption, child's fruit and vegetable preference and body mass index 

Summary of the Study 

This study was part of the larger Growing with EASE (Eating, Activity, and 

Self-Esteem) project. Thirty-nine caregiver/child pairs were recruited from two Denton 

Independent School District (DISD) Pre Kindergarten programs, Ann Windle School 

for Young Children and Tomas Rivera Elementary School. Flyers were passed out at 

Ann Windle School for Young Children and Tomas Rivera Elementary School to 

familiarize the populations about the prospective study. The incentive for participation 

in this study was $25 for each caregiver assessment meeting. 

Prior to data collection, the study was explained, all questions answered and 

caregivers completed a written informed consent form. The children were given a 

passport, a card with squares designating each assessment station. As the child 

completed each station, the square on the card was stamped and he/she was directed to 

42 



the next station. Information regarding age, work status, and family dynamics was 

obtained through the caregivers' completion of a demographic questionnaire. 

Caregivers and children were assessed separately during school hours in a 

private area at Ann Windle. At Tomas Rivera caregivers and children were assessed at 

the same time in the same room. Caregiver' s and child's height and weight 

measurements were obtained and median values were used to calculate BMI. The 

child's BMI was plotted on the CDC's body mass index-for-age percentile charts and 

the percentile was used to determine if he or she was in the category of at risk for 

overweight or overweight. 

Caregiver dietary intake was obtained using the Southwestern Food Frequency 

Questionnaire (SWFFQ). Caregivers indicated the frequency (times per day, week, or 

month) and portion sizes of 158 different food items consumed. Data analysis of the 

S WFFQ was performed by Arizona State University and included the number of 

servings of each fruit and vegetable consumed each day by each participant. Servings 

of 15 fruits and 25 vegetables consumed by each adult participant was summed to 

obtain total servings of fruit and vegetables (TFV score) consumed. Mean and standard 

deviations were calculated for TFV score. 

The animated FJV Preference Measure was used to determine each preschool 

child's fruit and vegetable preference. The software presented three pictorial faces 

representing dislike ("yucky"), like ("yummy"), or no preference ("ok") and each child 

was asked to choose by pointing to the pictorial that best indicated their preference for 

11 fruits, 4 juices, and 15 vegetables. Responses from the children were assigned the 
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following: yummy= 2, ok = 1, and yucky= 0. The children's responses were summed 

to establish the child's total fruit and vegetable preference score (FVP score). 

Data were analyzed using Statistical Package for the Social Sciences software, 

version 14.0. Descriptive statistics were run for demographic variables. A Pearson's 

correlation test was used to evaluate caregiver BMI and TFV score, and caregiver and 

child BMI. A Spearman's rank order correlation was used to evaluate child BMI and 

FVP score. Means and standard deviations were calculated for BMI and TFV score. 

Difference in ethnicities with regards to caregiver fruit and vegetable consumption and 

BMI were unable to be assessed due to small sample sizes. 

Summary of the Results 

Caregivers provided information regarding age, gender, work status, and family 

dynamics. The majority of participants were Hispanic, mothers, full-time caregivers, 

had at least two adults in the household, and at least three children in the household. 

Caregivers had a mean ( ± SD) total fruit and vegetable intake ( excluding beans) of 11. 7 

± 11.6 servings/day. Total fruit and vegetable consumption consisted of a mean fruit 

intake of 6.4 ± 7.4 servings/day, and mean vegetable intake of (excluding beans) 5.3 ± 

5.4 servings per day, exceeding recommendations. 

The following decisions were made in regard to the null hypotheses tested at the 

.05 level of significance: 

1. There will be no significant correlation between caregiver and child's body 

mass index (BMI). ACCEPTED 
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2. There will be no significant relationship between child's fruit and vegetable 

preference and caregiver's fruit and vegetable consumption. ACCEPTED 

3. There will be no significant correlation between child's fruit and vegetable 

preferences to child's BMI. ACCEPTED 

4. There will be no significant correlation between caregiver fruit and vegetable 

consumption and caregiver BMI. REJECTED 

5. There will be no significant differences in fruit and vegetable consumption 

between Hispanic and non-Hispanic participants. Differences in ethnicities were 

unable to be assessed due to small sample sizes. 

6. There· will be no significant differences in BMI between Hispanic and non

Hispanic participants. Difference in ethnicities were unable to be assessed due 

to small sample sizes. 

Discussion 

The major findings in this study were that there were no significant correlations 

between caregiver and child BMI, caregiver fruit and vegetable consumption and child 

fruit and vegetable preferences, but there was a weak to moderate significant positive 

relationship between caregiver fruit and vegetable consumption and BMI. Difference in 

ethnicities with regards to caregiver fruit and vegetable consumption and BMI were 

unable to be assessed due to small sample sizes 

Adult Fruit and Vegetable Consumption 

This population of adults had a mean total fruit and vegetable intake ( excluding 

beans) of 11.7±11.6 servings per day. The total fruit and vegetable consumption is · 
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comprised of a mean fruit intake of 6.4± 7.4 servings per day, and mean vegetable intake 

(excluding beans) of 5.3±5.4 servings per day which exceeds the recommended 5 to 9 

servings of total fruits &nd vegetables per day, 2-4 total servings of fruit per day and 3 to 

5 total servings of vegetables per day (United States Department of Agriculture, 1992). 

Data from NHANES and CSFII indicated that the U.S. population's mean intake of 

fruits and vegetables was 4. 7±0.1 servings per day (Guenther, Dodd, Reedy, & Krebs

Smith~ 2006). Guenther et al. established their dataset from one 24-hour recall of 8,070 

respondents in the 1999-2000 NHANES and one or two 24-hour recalls from 14,963 

respondents in the 1994-1996 CSFIL The dataset in the present study was derived from 

a SWFFQ of 39 respondents. Guenther et-al. made the assumption that most everyone 

consumes at least a little fruit and vegetable each day. Thus, recalls that reported zero 

fruit and vegetable consumption were eliminated from analysis in the Guenther et al. 

study. Reported fruit and vegetable intake among adults in the present study was almost 

twice that of the U.S. population's fruit and vegetable intake reported in the NHANES 

& CSFII study. The. large difference between the present study's reported fruit and 

vegetable intake and the Guenther et al. may be due to the nature of food frequency 

questionnaires to report greater intakes than food recalls (Ritenbaugh et al., 1997; Taren 

et al., 2000) 

This difference highlights the present study's limited external validity; however, 

the study designs help define the disparity between populations. The difference in 

reported fruit and vegetable intake may be attributed to the reliability and validity of the 

instruments used to capture fruit and vegetable intakes. Self reporting dietary intake is 
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a principal method for assessing diet. While cost efficient, self-reporting dietary intake 

can be skewed by the participant's historian skills and limited training in reporting 

intake. Even though there are limitations of the 24-hr recall, this instrument has the 

advantage of providing more specific information regarding intake and more accurately 

quantify intake of food groups than food frequencies. However a 24 hour recall is not a 

good representation of average daily intake due to day-to-day variations (Thompson et 

al. 2003 ). Guenther et al. (2006) attempted to adjust for daily intake variation by using 

the data from the CSFII study in which most participants provided two 24-hr recalls. 

The data reported by Guenther et al. is strengthened by the large sample sizes and 

multiple recalls obtained. Food frequency questionnaires have the advantage of 

capturing food intakes over a longer period of time, thus adjusting for day-to-day 

variation. However, it may be difficult for some to remember food consumption 

patterns over a longer period of time. Also, seasonal consumption patterns may make it 

challenging to accurately answer the question, "On average how often do you eat 

watermelon?" if the person eats watermelon everyday in _the summer and less frequent 

in other seasons. The present study's results of fruit and vegetable intake may be 

skewed by reports based on seasonal consumption. The present study results may also 

be limited by the small sample size. The large mean variance (larger than the mean) 

indicates the present study results could have a small effect size or random error. 

Prevalence of Overweight and Obesity in Adults and Children 

NHANES 2003-2004 revealed the prevalence of obesity and overweight in the 

United States has reached epidemic proportions affecting 66.3% of U.S. adults (Hedley 
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et al., 2004 ). Seventy-six percent of Hispanic women 2: 20 years of age were either 

overweight or obese in 2004. In the present study, consisting of primarily Hispanic 

women, the prevalence (75%) of overweight and obesity was comparable to U.S. 

population of Hispanic women. In 2004, 33.6% of children ages 2 to 5 years were 

either at risk for overweight or overweight. Nineteen percent of Hispanic children ages 

2 to 5 were overweight and 32.6% were either overweight or at risk for overweight 

(Ogden et al., 2006). The average yearly increase for overweight and both overweight 

and at risk for overweight for U.S Hispanic children ages 2 to 5 years during 1999-2004 

was 4.15% and 4. 75%, respectively. Based on the average yearly increase, it is 

estimated that in 2005-2006, 23.4% of U.S. Hispanic children would be overweight and 

3 7.4% would be either overweight or at risk for overweight. The data for the present 

study was collected in 2005. Present study population consisted of fourteen (38.9%) 

children who were either at risk for overweight or overweight and nine (25%) of the 

children were overweight which is comparable to the estimated prevalence for U.S. 

Hispanic children for 2005-2006. 

Relationship Between Adult and Child BMI 

In the present study, there was no relationship between caregiver BMI and child 

BMI (r = .217, p = .259) and caregiver and child weight category (r = .24 7, p = .196). 

However, other studies have indicated that there is a correlation between parent and 

child BMI or adiposity. Danielzik, Langnase, Mast, Spethmann, & Muller (2002) found 

a weak correlation (r = .272, p < 0.01) between parents' BMI and the BMI of their child 

5 to 7 years of age in a population of 3306 parent-child triads in Keil, Germany. The 
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correlation was stronger in mothers(r = .249, p <.01) than in fathers (r = .159, p < .01 ). 

Odds ratio revealed that the child's risk for overweight increased with parental 

overweight and obesity. Alth_ough the correlation between caregiver and child BMI in 

the present study was not significant is similar to the correlation in larger Daneilzik et 

al. study which may be evidence of a type II error. 

Whitaker, Deeks, Baughcum, & Specker, (2000) found a weak correlation (r = 

.35, p = .04) between daughter's percentage body fat and mother's BMI. However there 

were no relationships between mother's and daughter's BMI or daughter's weight-for

height percentile. There were no relationships found between daughters and fathers. In 

contrast, there was a moderate correlation (r=.4, p=.005) between boy's BMI and 

mother's BMI. No c~rrelation (r =.29, p =.I) was observed between boys' BMI and 

father's BMI. There was a moderate correlation (r = .49, p =.003) between boys' 

weight-for-height percentile and both parents' BMI. No relationships were found 

between boys' adiposity and mother's or father's BMI. Children with an obese parent 

and children without an obese parent were equally likely to be in the upper quintile of 

percentage body fat. Percentage body fat was moderately correlated to both BMI and 

weight-for height percentiles. 

Danielzik et al. (2002) defined overweight and obesity in children as a BMI 

between the 90th and 9i11 percentiles and BMI greater than 9J111 percentile, respectively. 

The present study's criteria was based on the CDC guidelines, defining a child's BMI as 

at risk for o~erweight and overweight when plotting between the 85th and 95th 

percentile, and a BMI greater than the 95th percentile, respectively. The prevalence of 
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obesity in parents was lower in Danielzik et al. ( 6.2%, n=66 l 2) and Whitaker et al. 

(26%, n=l40), than the present study (62.5%, n=32). Prevalence of children with a 

BMI greater than the 85 th percentile was less in the Whitaker et al. study (10.6%, n=85) 

than in the present study (28.9%, n=36). Parents in the Danielzik et al. (2002) and 

Whitaker et al. (2000) studies self-reported their height and weight, whereas in the 

present study the caregivers' weight and height were measured by trained researchers. 

Danielzik et al. (2002) and Whitaker et al. (2000) also examined the relationships 

between both the child's mother and father's BMI, whereas the present study examined 

the relationship with one caregiver, the majority being mothers. The children in the 

Danielzik et al. study were older (5 to 7 year) and the children in the Whitaker et al. 

study were younger (36 months) than the children in the present study ( 4 to 5 years). 

Both studies examined a larger sample size than the present study. 

The studies mentioned above have various differences in protocols, however 

despite the differences, the studies identified some correlations between BMI/adiposity 

of parents with their children, whereas the present study found no relationships. 

However, one must note that the Whitaker et al. (2000) study consisted of primarily 

~nothers and daughters, and this study found no relationship between mother's and 

daughter's BMI. 

Ethnicity is another difference between the two studies and the present study. 

The populations from Danielzik et al. (2002) were White Germans, and the population 

in Whitaker et al. (2000) consisted of all White American participants, whereas the 

present study was triethnic, consisting of primarily Hispanic-American participants. 
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Hispanics' perception of healthy weight for adults and children may be one reason why 

no correlations were found between adult and child BMI. A study by Cotento, Basch, 

and Zybert (2003) used a 7-figure graphic scale of drawings of adult women and 

children image scale to measure mother's body image perceptions. The Body image 

scale ranged from 1 =thinnest figure to 7=largest figure. The women perceived the 

healthy, attractive figure to range from 2.4 to 2.8. Mother's with a BMI between 18;3 

and 24.2 kg/m2 perceived themselves to be at their desired weight with only a difference 

of 0.03 units above desired weight. Mothers with a BMI between 24.3 and 27.6 kg/m2 

and mothers with a BMI between 27.7 and 42.6 kg/m2 perceived their weight to be 

higher than their desired weight by 1.24 units and 2.11 units respectively. Mothers of 

children at the 50th and 75 th percentile perceived their children to be thinner than desired 

by 0.88 units and 0.43 units, respectively. The mothers of children greater than the 9i11 

percentile perceived their children to be slightly above desired weight by 0.6 units. 

Results indicated that these Hispanic mothers preferred a thin figure for themselves and 

a larger figure for their children. 

The varying ages of the children in the aforementioned studies may be another 

contributing factor to differences in correlations. The population in the Danielzik et al. 

(2002) study consisted of children ages 5 to 7 years, the present study consisted of 

children ages 4 to 5 years and the Whitaker et al. (2000) study consisted of children of 3 

years. After the age of 12 months, children's BMI begins to drop and reaches a 

minimum BMI known as adiposity rebound at 5 to 6 years of age. Early adiposity 

rebound has been linked to parental obesity and adulthood obesity (Dorosty; Emmett, 
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Cowin, & Reilly, 2000) The variations in age of the children in the studies make these 

populations very different with regard to their stage in adiposity rebound. It may be 

advantageous to also examine the child's onset of adiposity rebound in addition to their 

weight category. 

Inability to identify a relationship with caregiver and child BMI may also be 

attributed to the small sample size. Danielzik et al. (2002) had a much larger population 

(N=3306) and was able to identify a weak yet significant con-elation between parent and 

child BMI. Whitaker et al. (2000) presented a smaller study consisting of 85 children 

and 140 parents, examining both BMI and adiposity, and was able to identify some 

relationships but they were inconsistent. The present study examined 32 caregiver/child 

pair's BMI relationship. 

One would anticipate finding relationships between parent and child BMI due to 

genetic influences when examining children at such a young age. Results from a study 

by Schouse et al. (2003) indicate that genetic influences on body weight decrease with 

age while effects of environmental factors on body weight increase with age. However, 

environmental factors such as activity level and dietary habits can affect body weight of 

preschool age children (Dennison et al., 2002; Dennison et al., 1997; Jahns et al., 2001; 

Kranz et al., 2004) 

Relationship Between Adult Fruit and Vegetable Consumption and Child's Preferences 

No correlations were found in the present study between caregiver fruit and 

vegetable intake and child's fruit and vegetable preferences (r=.213, p=.163). Skinner, 

Carruth, Bounds, and Ziegler (2002) compared children's food preferences of 196 
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different foods over a 6 year period and identified factors related to their food 

preferences. This study found a significant correlation (r=.37, p=.0014) between 

mother and child's food likes and dislikes. Many of the foods that had never been 

tasted by the children were not liked by the mothers indicating that mothers may not 

introduce their children to foods they do not like. This study indicates that exposure 

and modeling may play a role in children's preferences. Food preferences were 

obtained through the completion of a 90-item food frequency questionnaire. 

When examining child's fruit and vegetable intake instead of preferences a 

moderate correlation (r = .48, p < .01) was found between parent and child's fruit and 

vegetable intake in 564 parent-child (2 to 6 years) pairs in London (Wardle et al., 2005). 

Fruit and vegetable intake was measured using the Dietary Instrument for Nutrition. 

This instrument is similar to a food frequency in that the respondents answers how 

frequently they consume the food; however, this instrument is different in that the 

respondent addresses the frequency consumed of 6 food groups (i.e. fresh or canned 

fruit, vegetables excluding potatoes) rather than individual food items. 

In the two recent studies (Skinner et al., 2002 and Wardle et al., 2005), parents 

reported for themselves and their children, whereas in the present study the caregiver's 

fruit.and vegetable consumption was reported by the caregivers and the child's fruit and 

vegetable preference was reported by the child. Parents are a reliable source for 

obtaining information regarding dietary intake of preschool children because at younger 

ages the parents are most likely the primary food provider. Children's dietary intake 

can be considered a reflection of the parent's and as a result the data may be skeyved 
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from parents wanting to give the "appropriate answer." In the present study the 

children's fruit and vegetable preferences were obtained using the interactive animated 

FJV Preference Measure software program. The F JV Preference Measure has been 

validated for children of this age group and is appealing to children. There were 

limitations to using this measurement tool. Some children were unfamiliar with some 

of the pictures of fruits and vegetables or were unable to pick an .appropriate response: 

"yucky, yummy or just ok." Some children were easily distracted during testing, 

particularly at Tomas Rivera. The testing environment at Tomas Rivera were 

suboptimal in that data for both parents and children were measured at the same time in 

a small room. The noise level and having their parents present during testing were · 

likely contributors to distracting the children. 

Both Skinner et al. (2002) and Wardle et al. (2005) used the same measurement 

tool to obtain the parents' data as they did for the child's data. Skinner et al. (2002) 

used the Food Preference Questionnaire to obtain food preferences. Wardle et al. 

(2005) used the Dietary Instrument for Nutrition to obtain fruit and vegetable intake. 

The present study used two different tools, the 158-item Southwest Food Frequency 

Questionnaire for the caregivers and the 30-item F JV Preference Measure for the 

children. The FJV Preference Measure has a limited variety of fruits and vegetables to 

evaluate. Therefore, the children may dislike or like more fruits and vegetables than 

data revealed due to lack of fruit and vegetable variety in the instrument. Children are 

more likely to consume foods they are exposed to and parents are the main influence of 

food exposure among preschool age children. The previous studies found significant 
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positive correlations between parent and child food preference and consumption. A 

relationship might have been identified if a larger population were studied with more 

fruits and vegetables in the FJV Preference Measure software. 

Relationship Between Child BMI and Fruit and Vegetable Preferences 

There was no correlation between child BMI and fruit and vegetable preferences 

(r = -.046, p = . 788). Food preferences influence food choices and thus could be an 

indirect measure of consumption. Results from studies which examine the relationship 

between fruit and vegetable consumption in children and BMI have been inconsistent. 

Field, Gillman, Rosner, Rockett and Colitz '(2003) assessed the association of 

fruit and vegetable intake and change in BMI in 14,918 children and adolescents 9 to 14 

years of age. The findings revealed no predictive change in BMI with fruit/fruit juice 

consumption in boys, but did reveal a negative correlation with vegetable intake and 

boys' BMI. However, after adjusting for caloric intake, the correlation was no longer 

significant. There was no relationship found in fruit and vegetable intake with girls' 

BMI. This study used a food frequency questionnaire (Youth/ Adolescent 

Questionnaire, Y AQ) designed for children and adolescents ages 9 to 18 years. The 

subjects' weight and height data for BMI were self reported. There can be some under

reporting in children with regards to weight (Shannon, Smiciklas-Wright, & Wang, 

1991 ). 

Lin and Morrison (2002) using data from the Continuing Survey of Food Intakes 

by Individuals (CSFII 1994-96, 1998) found negative correlations between fruit 

consumption and BMI, but no consistent correlation between vegetable intake and body 
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mass index. Caregivers of children less than 13 reported their child's intake over two 

nonconsecutive days and also his or her weight and height. The study identified inverse 

relationships with fruit consumption and BMI in boys 10 to 19 years of age, girls 13 to 

19 years of age and adult men and women. There was no correlation between fruits or 

vegetables intake and BMI among boys ages 5 to 9 years. There was a positive 

correlation between white potato consumption and BMI in girls ages 5 to 9 years. 

Although the Field et al. (2003) study identified a negative correlation with 

vegetable consumption and BMI, when controlled for caloric intake the correlation was 

no longer significant. The caloric contribution of fruits and vegetables is an important 

factor to consideL Theoretically, incorporating fruits and vegetables, especially 

nonstarchy vegetables, into one's diet is a way to lose weight because these foods have 

lower energy density and satiating high fiber, high water content. Thus, one would 

expect that those who consume more fruits and vegetables would have a lower BMI. 

However, fruits and vegetables are not always consumed raw or steamed. Cooking 

methods such as frying or adding high fat sauces can augment the caloric content of 

fruits and vegetables. The F JV Preference Measure includes vegetables such as broccoli 

with cheese and mashed potatoes with gravy, thus increasing the caloric content of these 

vegetables. The caloric contribution may be more important depending how much sauce 

the child consumes with their vegetable. Also, a child may report cherries as yummy but 

will only eat them as a filling in cherry pie. If this is the case, then including fruits and 

vegetables will lose the advantage of being a low energy food. As mentioned 

. previously, excess fruit juice intake is associated with overweight in children. The F JV 
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Preference Measure includes four fruit juices. There was no correlation between child's 

BMI and juice preference (r = .127, p = .468) 

Lin and Morrison (2002) identified significant inverse relationships between 

fruit consumption and BMI of adolescent boys and girls and adult men and women. 

However, there were no significant relationships between vegetable intake excluding 

potatoes and BMI. Although fruits are more calorically dense than nonstarchy 

vegetables the relati01i.ship may be attributed to fruit consumption substituting for other 

higher caloric foods. There were no significant correlations identified in boys ages 5 to 

9 years. There was a positive correlation for girls ages 5 to 9 years between white 

potato consumption and BMI. Not only are potatoes a higher calorie vegetable but 

frequently potatoes are consumed in the form of a French fry. Increasing the variety of 

fruits and vegetables tested by the F JV Preference Measure would allow for 

examination of preference of different types of fruit and vegetables and the relationship 

with BMI. 

Relationship Between Adult BMI and Fruit and Vegetable Consumption 

In the present study, a moderate correlation was found between caregiver BMI 

and total fruit and vegetable consumption (r=.428, p=.015). A study by Goss and 

Grubbs (2005) compared body mass index, consumption of fruits and vegetables, 

smoking, and physical activity in 7,060 Florida citizens ages 18-99 years of age. Data 

was categorized by the seven counties with the highest mean BMI (27. 16-28.24kg/m
2
) 

and the seven counties with the lowest mean BMI (25.5-26.01 kg/m
2
). Fifty-nine 

percent of participants in the seven counties _with the highest mean BMI ate three or 
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more fruit and vegetables per day compared to 69.6% of the participants from the 

counties with the lowest mean BMI. There was a significant difference for fruit and 

vegetable consumption between the counties with the seven highest and lowest mean 

BMis, x2=89 .0, p<.00 I. Participants who ate more fruits and vegetables also performed 

more physical activity. Among the participants who performed moderate to vigorous 

physical activity in the counties with the highest mean BMI, 61.3% ate 3 or more fruits 

and vegetables and in the counties with the lowest mean BMI 71.4% ate 3 or more fruits 

and vegetables. A positive relationship between BMI and fruit and vegetable 

consumption remained significant when controlling for physical acitivity (x2=69.8 

p<.001 ), but not when controlling for smoking. 

Whybrow, Harrison, Mayer, & Stubbs (2006) assessed the association between 

fruit and vegetable intake and change in BMI of 62 Scottish adults who prior to the 

study consumed 3 or fewer fruits and vegetables. The participants were divided into 3 

groups: a control group, a 300 g fruit and vegetable group, and 600 g fruit and vegetable 

group. There was no significant change between caloric intake and BMI between the 

groups after 8 weeks of the study. 

Two recent studies (Goss & Grubbs, 2005; Whybrow et al., 2006) examined the 

effects of fruit and vegetable consumption on different outcome variables. Goss and 

Grubbs examined lifestyle habits associated with BMI and Whybrow et al. examined 

the effects of weight change with incorporation of more fruits and vegetables in the diet. 

Goss and Grubbs revealed that individuals with a lower BMI tend to practice healthy 

lifestyle habits such as physical activity and higher fruit and vegetable intake. 
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Goss and Grubbs (2005) showed that a lower BMI may be due to consumption 

of fruits and vegetables replacing other higher calorie foods. Whybrow et al. (2006) 

showed that there was no significant change in BMI associated with an increase in fruit 

and vegetable consumption and w_as most likely due to maintaining the same caloric 

intake. 

Unlike the Goss and Grubbs study, the present study revealed a higher BMI was 

associated with higher fruit and vegetable consumption. In the present study there was 

no correlation (r=-.041, p=.839) between BMI and physical activity. In the present 

study, smoking habits were not examined. However, given its association with lower 

BMI, smoking may be a factor to consider for future studies. 

Lin and Morrison (2002) identified a significant inverse relationship between 

adult fruit consumption and BMI. However, no relationship was identified between 

vegetable consumption and BMI. The present study identified a moderate relationship 

between vegetable consumption and BMI and no relationship between fruit intake and 

BMI. Vegetables, particularly non starchy vegetables have a lower energy density than 

fruit and would be expected to have a an inverse relationship with BMI. These studies 

did not account for caloric contribution of fruits and vegetables consumed. The 

different results between the studies may be attributed to the caloric contribution· of the 

fruit and vegetables. Fruits and vegetables consumed may be substituting for higher 

calorie foods. The results in the present study could be attributed to the fruits and 

vegetables being consumed in high caloric dense forms such as pie filling or with high 
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fat salad dressing. The results could also be attributed to people who consume more 

calories may eat more servings of foods and thus eat more vegetables. 

Conclusion 

The present study observed an moderate· relationship between adult BMI and 

vegetable consumption. _ There is no correlation among the following : adult BMI and 

child BMI, child fruit and vegetable preference and adult fruit and vegetable intake, and 

child BMI and total fruit and vegetable preference. In review of other studies, there is 

inconsistency in relationships between adult BMI and child BMI, child BMI with fruit 

and vegetable preference/consumption, and relationships between parent and child fruit 

and vegetable consumption/preference. As mentioned previously, BMI is affected by 

multiple factors. Prevalence of children at risk for overweight and overweight is 

climbing dramatically and the subgroups most affected are Hispanic and Black U.S. 

children. It is imperative to study the influences which affect children at greatest risk _ 

for overweight in hopes of preventing and treating childhood overweight. 

Recommendations for Future Studies 

The following suggestions have been provided for future studies: 

1. Study a larger multiethnic population to compare between ethnic and gender 

groups. 

2. Examine fruit and vegetable preparation to adjust for caloric contribution in the 

diet. 

3. Use a tool that compares a larger variety of children's fruit and vegetable 

preferences to parents' fruit and vegetables consumed. 
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4. Examine physical activity and smoking in adults to control for other 

environmental influences on BMI. 
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Growing with EASE 
Eating, Activity, and Self-Esteem 

Texas Woman's University 
Ann Windle, Denton ISO 

• Par~nts of pre-kindergarten children at Ann 
Windle are invited to participate in a TWU 
research study 

• Families can earn $ and there is no cost to 
you! 

• When? 
- Friday, February 25. at 9:00 a.m. 
- Time commitment: 2 hours 

• Where? 
- Ann Windle 

• Questions? Call Barney Sanborn at 898-2575 

u 
ms WOMAN'S UNIVERSITY 

D!NIOH DALLA\ HOUIIOH 
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• 

• 

. Growing with EASE 
Eating, Activity, and Self-Esteem 

(alimentaci6n, actividad, y autoestima) 
Texas Woman's University 

Padres de ninos de pre-kinder en Ann Windle estan 
invitados a participar en un estudio de investigaci6n 
deTWU 
! No hay costo para usted y la familias podran 
obtener $ !· 

• Cuando? 
- viernes, febrero 25 a las 9:00 
- Tiempo requerido: 2 horas 

• Donde? 
- Ann Windle 

• Preguntas? Llamar a Barney Sanbor~.al 898-25.75 

u 
ms WOMAll'S UNIV!RSITY 

DENTON DALIA! HOUSTON 
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TEXAS WOMAN'S UNIVERSITY 
CONSENT TO PARTICIPATE IN RESEARCH 

Active Play & Nutrition for At-Risk Preschoolers 

INVESTIGATORS: 
1. Charlotte (Barney) Sanborn, Ph.D. 
2. Carol I. Huettig, Ph.D. 
3. Jo Ann Engelbrecht, Ph.D. 
4. Nancy M. DiMarco, Ph.D., R.D., L.D. 
5. Shannon Rich, Ph.D. 
6. David Nichols, Ph.D. 
7. Eve V. Esse·ry, Ph.D. 

OFFICE PHONE NUMBER 
(940) 898-2575 
(940) 898-2575 
(940) 898-3375 
(940) 898-2636 
(940) 898-2307 
(940) 898-2575 
(940) 898-2796 · 

You are being asked to participate in a study of the effects of activity & nutrition on at-risk 
preschoolers. You and your child are invited to participate because your child is enrolled in the 
pre-kindergarten classes at Ann Windle. 

The goal of the study is not weight loss for the child, but to maintain weight and achieve a good 
weight for height with good eating habits, an active lifestyle and growth. You will be asked to 
come to the school for an interview and testing which will last about 2 hours. You will be asked 
to identify your family activities and describe what you eat. You will be asked about your time 
management, stress management and goal setting behavior. Your height, weight and waist 
circumference will be measured. You and your child will be asked to point to drawings of 
different shapes of children and adults to determine body image. Your child will also be asked 
to point to three pictures of children who differ in body size and asked questions about how they 
feel about them (weight stereotypes). In addition, your child will be asked if he/she likes, 
dislikes, or has no opinion about different foods such as grapes and okra. 

POSSIBLE RISKS 

Confidentiality: To prevent the loss of confidentiality, all information collected will be kept in a 
locked file and office. All participants will be given a code number for their data files, and the 
master code list will be kept separately from the electronic or written data files. No names will 
ever be used in publications or presentations. All written identifiable information and audiotapes 
will be shredded or erased within ten years. The code list will be kept separate and secured from 
the data files for possible future follow-up research at which time you may participate in the new 
study if you consent. 

Embarrassment: Assessments that may be embarrassing will be done in a private area, with 
two adults, one known to the child. 

BENEFITS 

Following completion of the study, you will be given the results of the whole study. 
Your family will be paid $25.00 and given an activity kit for completing the interviews and 
testing.· 

--- Partidpant Initials 
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VO LUNT ARY PARTICIPATION/WITHDRAWAL 

Your participation in this study is voluntary. You may decide not to participate or discontinue 
participation at any time. Your status with the school will not be affected by whether or not you 
choose to participate. 

You are free to ask questions at any time. If you have any questions about the study, you 
should ask the researchers. Their phone numbers are at the beginning of this form. If you have . 
any questions about your rights as a subject or about how this research study has been 
conducted, you may call the Office of Research & Grants Administration at 940-898-3377. 

The researchers will try to prevent any problem that could happen b~cause of this research. 
You should let the researchers know at once if there is a problem and they will help you. 
However, TWU does not prov_ide medical services or financial assistance for injuries that might 
happen because of your taking part in this research . 

CONSENT 

This study, including its risks and benefits, has been explained to me to my satisfaction, I have 
been given the opportunity to have my questions answered to my satisfaction. I have read and I 
understand the information in this consent form. I voluntarily agree to participate in this 
research study and have been given a copy of the consent form. 

Date Signature of Parent/Guardian 

The above consent form was read, discussed, and signed in my presence. In my opinion, the 
person signing said consent form did so freely and with full knowledge and understanding of its 
contents 

Date Representative of Texas Woman's University 
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TEXAS WOMAN'S UNIVERSITY 
Consentimiento a Participar en lnvestigaci6n 

Actividad Fisica, Nutrici6n y Autoestima Para PRE-escolares En Riesgo 

INVESTIGADORES: 
1. Charlotte (Barney) Sanborn, Ph.D. 
2. Carol 1. Huettig, Ph.D. 
3. Jo Ann Engelbrecht, Ph.D. 
4. Nancy M. DiMarco, Ph.D., R.D., L.D. 
5. Shannon Rich, Ph.D. 
6. David Nichols, Ph.D. 
7. Eve V. Essery, Ph.D. 

NUMEROS_TELEFONICOS_DE OFICINA 
(940) 898-2575 
(940) 898-2575 
(940) 898-3375 
(940) 898-2636 
(940) 898-2307 
(940) 898-2575 
(940) 898-2796 

A usted se le esta pidiendo que participe en un estudio sobre el efecto de la actividad fisica y 
nutrici6n en PRE escolares en riesgo. Usted y su nirio/a estan invitados a participar dado a que 
su hijo(a) esta matriculado en las clases de PRE-kinder en Ann Windle. 

El objetivo del estudio no es que el nirio(a) baje de peso sino .adquirir y mantener un peso 
adecuado para su altura y crecimiento utilizando buenos habitos alimentarios, un estilo de vida 
activa. Se le pedira que se presente a la escuela para una entrevista y prueba las cuales 
tendran una duraci6n aproximada de 2 horas. Se le pedira que identifique sus actividades de 
juegos familiares y describir lo que come en el d1a. Se le preguntara sobre su manejo de 
tiempo, manejo de ansiedad (estres) y el trazar metas. Su peso, altura y circunferencia de su 
cintura seran medidos A usted y su hijo se le pedira que serialen a unos dibujos de nirios y 
adultos quienes difieren en tamario para determinar su imagen corporal. A su hijo tambien se 
le pedira que seriale a 3 fotos de nirio quienes difieren en tamario corporal y se les preguntara 
su sentir al respecto (Esteriotipos). En adici6n se le preguntara a su hijo si le gusta o no o si no 
tiene opini6n acerca de diferentes comidas tales como frutas y vegetales. 

POSIBLES RIESGOS 

Confidencialidad: Para prevenir la perdida de confiabilidad, toda informaci6n colectada sera 
archivada en una oficina bajo llave. Se les dara un c6digo a todos los participantes para su 
expediente. La lista oficial de c6digos se archivara separada del archive electr6nico y escrito. 
Nunca se usara nombres en publicaciones ni presentaciones. 

Toda informaci6n escrita identificable y grabaciones de audio seran destruidas o borradas en 
10 arios. La lista de c6digos sera guardados separado y asegurados en los archives p_ara. 
futures estudios de seguimiento en las cuales usted podra participar en el nuevo estud10 s1 
ofrece su consentim iento. 

VergOenza (pena): Los procesos de avaluo que puedan resultar penosos ~eran reali~~dos en 
un area privada con la presencia de dos adultos en el cual uno sera conoc1do por el nino. 

lniciales del Participante ---

77 



Lesiones: El participar en actividades fisicas conlleva un riesgo potencial de sufrir lesiones o 
heridas. El investigador tomara todas las precauciones necesarias para minimizar los riesgos a 
traves de adiestramientos a los padres sobre estrategias para seleccionar areas de juego tanto 
adentro, como al aire libre y como crear experiencias seguras de juego. 

Beneficios: Continuando con la culminaci6n de este estudio a usted se le ofreceran los 
resultados de el mismo. Se otorgaran $25.00 por familia y un conjunto de actividades por 
completar las entrevistas y pruebas. 

Participaci6n/Retiro Voluntario: Su participaci6n en este estudio es voluntario. Usted puede 
decidir no participar o descontinuar su participaci6n a cualquier tiempo. Su estatus con la 
escuela no sera afectado si usted decide participar o no participar. 

Usted tiene la libertad de hacer preguntas en cualquier memento. Si tiene alguna pregunta 
sobre el estudio usted debe referirse a los investigadores. Sus numeros telef6nicos estan 
localizados al principio de esta forma. Si tiene alguna pregunta sobre sus derechos como 
participante o sobre la forma en que esta investigaci6n sera conducida usted puede 
comunicarse con la oficina de Research and Grant Administration al (940) 898-3377 

Los investigadores trataran de prevenir cualquier problema que pueda ocurrir como resultado 
de esta investigaci6n. Usted debe notificar a los investigadores tan pronto halla un problema y 
ellos te asistiran. TWU no provee servicios medicos ni asistencia econ6mica para lesiones que 
pudieran surgir por su participaci6n en esta investigaci6n. 

CONCENTIMIENTO: 

Se me ha explicado satisfactoriamente los riesgos y beneficios de este estudio. Se me ha 
otorgado la oportunidad de clarificar mis preguntas de forma satisfactoria. He le[do y entiendo 
la informaci6n en esta forma de consentimiento. Yo voluntariamente estoy de acuerdo en 
participar en este ·estudio de investigaci6n y se me ha entregado una copia de la forma de 
consentimiento. 

Fecha Firma de Padre o Encargado 

La forma que se encuentra sobre estas lfneas, fue lefda, d!s~utida y fi~ma~a en mi presencia. 
En mi opinion la persona firmando dicha forma de consent1m1ento lo h1zo l1bremente y con 
complete conocimiento y entendimiento de su contenido. 

Fecha Representante de Texas Woman's University 
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TEXAS WOMAN'S UNIVERSITY 
CONSENT TO PARTICIPATE IN RESEARCH 

Active Play & Nutrition for At-Risk Preschoolers 

INVESTIGATORS: 
1. Charlotte (Barney) Sanborn, Ph.D. 
2. Carol I. Huettig, Ph.D. 
3. Jo Ann Engelbrecht, Ph.D. 
4. Nancy M. DiMarco, Ph.D., R.D., L.D. 
5. Shannon Rich, Ph.D. 
6 David Nichols, Ph.D. 
7 Eve V. Essery, Ph.D. 

OFFICE PHONE NUMBER 
(940) 898-2575 
(940) 898-2575 
(940) 898-3375 
(940) 898-2636 
(940) 898-2307 
(940) 898-2575 
(940) 898-2796 

You are being asked to participate in a study of the effects of activity & nutrition on at-risk 
preschoolers. You and your child are invited to participate because your child is enrolled in the 
pre-kindergarten classes at Tomas Rivera. 

The goal of the study is not weight loss for the child, but to maintain weight and achieve a good 
weight for height with good eating habits, an active lifestyle and growth. You will be asked to 
come to the school for an interview and testing which will last about 1.5 hours. You will be 
asked to identify your family activities and describe what you eat. You will also be asked about 
your time management, stress management and goal setting behavior. Your height, weight and 
waist circumference will be measured. In addition, your child will be asked if he/she likes, 
dislikes or has no opinion about different foods such as grapes and okra. 

POSSIBLE RISKS 

Confidentiality: To prevent the loss of confidentiality, all information collected will be kept in a 
locked file and office. All participants will be given a code number for their data files, and the 
master code list will be kept separately from the electronic or written data files. No names will 
ever be used in publications or presentations. All written identifiable information and audiotapes 
will be shredded or erased within ten years . The code list will be kept separate and secured from 
the data files for possible future follow-up research at which time you may participate in the new 
study if you consent. 

Embarrassment: Assessments that may be embarrassing will be done in a private area, with 
two adults, one known to the child. 

BENEFITS 

Following completion of the study, you will be given the results of the whole study. 
Your family will be paid $20.00 and given an activity kit for completing the interviews and 
testing. · 

VO LUNT ARY PARTICIPATION/WITHDRAWAL 

Your participation in this study is voluntary. You may d~cide not to participate or discontinue 
participation at any time. Your status with the school will not be affected by whether or not you 

choose to participate. 
___ Participant Initials 
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You are free to ask questions at any time. If you have any questions about the study, you 
should ask the researchers. Their phone numbers are at the beginning of this form. If you have 
any questions about your rights as a subject or about how this research study has been 
conducted, you may call the Office of Research & Grants Administration at 940-898-3377. 

The researchers will try to prevent any problem that could happen because of this research. 
You should let the researchers know at once if there is a problem and they will help you. 
However, TWU does not provide medical services or financial assistance for injuries that might 
happen because of your taking part in this research. 

CONSENT 

This study, including its risks and benefits, has been explained to me to my satisfaction, I have 
been given the opportunity to have my questions answered to my satisfaction. I have read and I 
understand the information in this consent form. I voluntarily agree to participate in this 
research study and have been given a copy ofthe consent form. 

Date Signature of Parent/Guardian 

The above consent form was read, discussed, and signed in my presence. In my opinion, the 
person signing said consent form did so freely and with full knowledge and understanding of its 
contents 

Date Representative of Texas Woman's University 
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TEXASWOMAN'S UNIVERSITY 
Consentimiento a Participar en lnvestigaci6n 

Actividad Fisica, Nutrici6n y Autoestima Para PRE-escolares En Riesgo 

INVESTIGADORES: 
1. Charlotte (Barney) Sanborn, Ph.D. 
2. Carol I. Huettig, Ph.D. 
3. Jo Ann Engelbrecht, Ph.D. 
4. Nancy M. DiMarco, Ph.D., R.D., L.D. 
5. Shannon Rich, Ph.D. 
6. David Nichols, Ph.D. 
7. Eve V. Essery, Ph.D. 

NUMEROS TELEFONICOS DE OFICINA 
(940) 898-2575 
(940) 898-2575 
(940) 898-3375 
(940) 898-2636 
(940) 898-2307 
(940) 898-2575 
(940) 898-2796 

A usted se le esta pidiendo que participe en un estudio sabre el efecto de la actividad ffsica y 
nutrici6n en PRE escolares en riesgo. Usted y su nirio/a estan invitados a participar dado a que 
su hijo(a) esta matriculado en las clases de PRE-kinder en Tomas Rivera 

El objetivo del estudio no es que el nirio(a) baje de peso sine adquirir y mantener un peso 
adecuado para su altura y crecimiento utilizando buenos habitos alimentarios, un estilo de vida 
activa. Se le pedira que se presente a la escuela para una entrevista y prueba las cuales 
tendran una duraci6n aproximada de 1.5 horas. Se le pedira que identifique sus actividades de 
Juegos familiares y describir lo que come. Se le preguntara sabre su manejo de tiempo, manejo 
de ansiedad (estres) y el trazar metas. Su peso, altura y circunferencia de su cintura seran 
medidos. En adici6n se le preguntara a su hijo si le gusta o no o si no tiene opinion acerca de 
diferentes comidas tales como frutas y vegetales. 

POSIBLES RIESGOS 

Confidencialidad: Para prevenir la perdida de confiabilidad, toda informaci6n colectada sera 
archivada en una oficina bajo !lave. Se les dara un c6digo a todos los participantes para su 
expediente. La lista oficial de c6digos se archivara separada del archive electr6nico y escrito. 
Nunca se usara nombres en publicaciones ni presentaciones. 

Toda informaci6n escrita identificable y grabaciones de audio seran destruidas o borradas en 
10 anos. La lista de c6digos sera guardados separado y asegurados en ·los archives p_ara . 
futures estudios de seguimiento en las cuales usted podra participar en el nuevo estud10 s1 
ofrece su consentimiento. 

Verguenza (pena): Los procesos de avaluo que puedan resultar penosos ~eran reali~~dos en 
un area privada con la presencia de dos adultos en el cual uno sera conoc1do por el nmo. 

Lesiones: El participar en actividades flsicas conlleva un riesgo potencial _d~ s_ufrir lesi?nes 0 

heridas. El investigador tomara todas las precauci.ones necesarias p~ra mI~1m1zar lo_s nesgos a 
traves de adiestramientos a los padres sabre estrategias para seleccIonar areas de Juego tanto 
adentro, coma al aire libre y coma crear experiencias seguras de juego. 

lniciales del Participante ---
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Beneficios: Continuando con la culminaci6n de este estudio a usted se le ofreceran los 
resultados de el mismo. Se otorgaran $20.00 por familia y un conjunto de actividades por 
completar las entrevistas y pruebas. 

Participaci6n/Retiro Voluntario: Su participaci6n en este estudio es voluntario. Listed puede 
decidir no participar o descontinuar su participaci6n a cualquier tiempo. Su estatus con la 
escuela no sera afectado si usted decide participar o no participar. 

Usted tiene la libertad de hacer preguntas en cualquier momenta. Si tiene alguna pregunta 
sabre el estudio usted debe referirse a los investigadores. Sus numeros telef6nicos estan 
localizados al principio de esta forma. Si tiene alguna pregunta sabre sus derechos como 
participante o sabre la forma en que esta investigaci6n sera conducida usted puede 
comunicarse con la oficina de Research and Grant Administration al (940) 898-3377 

Los investigadores trataran de prevenir cualquier problema que pueda ocurrir como resultado 
de esta investigaci6n. Usted debe notificar a los investigadores tan pronto halla un problema y 
ellos te asistiran. TWU no provee servicios medicos ni asistencia econ6mica para lesiones que 
pudieran surgir por su participaci6n en esta investigaci6n. 

CONCENTIMIENTO: 

Se me ha explicado satisfactoriamente los riesgos y beneficios de este estudio. Se me ha 
otorgado la oportunidad de clarificar mis preguntas de forma satisfactoria. He leido y entiendo 
la informaci6n en esta forma de consentimiento. Yo voluntariamente estoy de acuerdo en 
participar en este estudio de investigaci6n y se me ha entregado una copia de la form a de 
consentimiento. 

Fecha Firma de Padre o Encargado 

La forma que se encuentra sabre estas lineas, fue leida, d~s~utida y fi~ma~a en mi presencia. 
En mi opini6n la persona firmando dicha forma de consent1m1ento lo htzo ltbremente Y con 
complete conocimiento y entendimiento de su contenido. 

Fecha Representante de Texas Woman's University 
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Cxa0t11iJ1a mifllt EASE 
Demographic Questionnaire 

Please check the box or write the answer that best applies. 

I. Your age ____ _ Your gender [ Male [ Female 

2. What is your relationship with the pre-kindergarten child enrolled in this preschool? 
! Mother I. Step-father L. Other (please specify 

Step-mother r Aunt/Uncle 
Father 1 · Grandparent 

3. Your race/ethnicity 
I American Indian or Alaska Native 

Black or African American 
Hispanic or Latino 
Native Hawaiian or Pacific Islander 

4. Do you work outside of the home? I. Yes I No 

1· Asian 
L White or Caucasian 
[ Other (please specify 

If yes, how many hours per week do you usually work? ______ hours/week 

5. How many children live in your household (including your pre-kindergarten child)? ___ _ 

6. How many adults live in your household (including yourself)? 

7. How many times each week do you eat the following meals together as a family? 

Breakfast: ______ times/week 

Lunch: 

Dinner: 

Snacks: 

_______ times/week 

_______ times/week 

______ times/week 

8. How many meals each week do you eat at restaurants (including fast food restaurants)? 
meals/week -----

9. How many minutes a day do you participate in physical activities that cause you to breathe hea~ily? 
! Less than I 20-30 minutes L More than 50 minutes 

I 0minutes 
I 0-20 minutes 

30-40 minutes 
40-50 minutes 
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I Please answer these questions about your 4-year-old pre-kindergarten child: 

I. Date of pre-kindergarten child's birth (month, day, and year) 
--------

2. Gender of pre-kindergarten child 1· Male I Female 

3. Race/ethnicity of your child 
I American Indian or ·Alaska Native 
I Black or African American 

Hispanic or Latino 
Native Hawaiian or Pacific Islander 

r· Asian 
I. White or Caucasian 
L. Other (please specify 

4. Does your pre-kindergarten child attend any type of day care or child care beyond his/her pre-
kindergarten class? r: Yes [ No 

5. 

6. 

7. 

8. 

If yes, is it a home d·aycare or a group daycare? 1· Home [ Group 

How many hours on a normal week day is your pre-kindergarten child with you? (Please do not 
include hours in which your child sleeps overnight.) 
1 Less than I hour I 4-6 hours 1. I 0- I 2 hours 

1-3 hours I 7-9 hours 1· More than 12 hours 

How much time does your pre-kindergarten child spend watching television, playing video games, or 
using the computer on an average day? 
I Less than 30 minutes I 1-2 hours 3-4 hours 
I 30 minutes- I hour 2-3 hours More than 4 hours 

How many minutes a day does your child participate in activities that cause him/her to breathe 
heavily? 
I Less than IO minutes 

I 0-20 minutes 
I 
I. 

20-30 minutes 
30-40 minutes 

40-50 minutes 
More than 50 minutes 

How many minutes a day do you and your child participate in activities together that cause the two 
of you to breathe heavily? 
I Less than I 0·minutes 20-J0minutes 40-50 minutes 

I 0-20 minutes 30-40 minutes More than 50 minutes 

9. Please list three of your child's favorite physical activities (for example, throwing a ball). 
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81>0ud115 udfilt EASE 
Favor marcar o anotar la contestaci6n que rnejor aplica. Preschool: R / AW 

I. Su edad --- Genera: o masculino o femenino 

2. 6Cual es su relaci6n con el/la nifio/a preescolar matriculado en este pre escolar? 

Madre 
Madrastra 
Padre 

Padrasto 
Tia/Tio 
Abuelo 

Otro (favor especificar) 

3. Su raza/origen etnico 
Indio Americano/Nativo de Alaska 
Negro o A fro americano 
Hispano o Latino 
Nativo de Hawai o Islas del Pacifico 

4. 6 Trabaja usted fuera del hogar? I Si I No 

Asiatico 
Blanco 

1 ·· Otro (favor especificar 

Si contesto si, 6ctmntas horns a la semana trabaja? _______ horas a la semana 

5. 6Cuantos niiios/as viven en su hogar (incluyendo a su nifio pre escolar)? ------

6. ,,Cuantos adultos viven en su hogar (incluyendose a usted)? _____ _ 

7. 6Cuantas veces a la semana comen las siguientes comidas juntas como familia? 

Desayuno: 

Almuerzo: 

Cena: 

Meriendas: 

_______ veces a la semana 

_______ veces a la semana 

veces a la semana -------
veces a la semana -------

8. 6Cuantas comidas a la semana usted come en restaurantes (incluyendo restaurantes de comida rapida 
"fast food")? 

veces a la semana -----
9. 6Cuantos minutes al dfa usted participa en actividades fisicas que le causan que respira fuerte? 

1 Menos de t O minutes L. 20-30 minutes I 40-50 minutes 
1 J 0-20 minutes 1.· 30-40 minutes 1·· Mas de 50 ·minutos 

Continue~ 
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Favor contestar las siguientes preguntas referente a. su hijo/a de pre-kindergarten ( 4 afios): 

I 0. Fecha de nacimiento (mes, dia, afio) ---------

11. Genero o Masculino o Femenino 

12. Su raza/ origen etnico 
I Indio Americano/Nativo de Alaska 1 ·· Asiatico 

Blanco I Negro o Afro americano 
Hispano o Latino [ Otro (favor especificar 
Nativo de Hawai o Islas del Pacifico 

13. ,,Su nii\o/a de pre escolar asiste a un "day care (centro de cuido)"? 

i,Si contesto si, es un "day care" en una casa o grupal? 

Si No 

1· Casa I Grupa! 

14. i,Cuantas horns en un dia semanal regular esta su nifio/a de pre~kindergarten con usted? (Favor no 
incluya las horns que su hijo duerme por la noche.) 
1 Menos de I horn I · 4-6 horas I 0-12 horas 

1-3 horns 7-9 horas Mas de 12 horas 

15. 0Cuanto tiempo pasa su nii\o/a de pre-kindergarten viendo la television, jugando juegos de video, o 
usando la computaclora en un clfa regular? 
I Menas de 30 minutos I · 1-2 horas 3-4 horas 
I 30 minutos-1 horas I. 2-3 horas Mas de 4 horas 

16. ,,Cuantos minutes al dfa participa su hijo/a en actividades ocasionandole que respire fuerte? 
I Menos de L I 0-20 minutes 40-50 minutes 

IO minutes L 20-30 minutes Mas de 50 minutos 
I" 30-40 minutos 

17. 0Cuantos minutes al dia usted y su hijo/a participan juntos en actividades ocasionando que los dos 
respiren fuerte? 

Menes de IO minutos 
I 0-20 minutos 

20-30 minutes 
30-40 minutes 

40-50 minutes 
Mas de 50 minutes 

18. Favor nembre tres de las actividades fisicas que prefiere su hijo/a (por ejemplo, lanzar un bal6n). 

Gracias 
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APPENDIXE 

BMI Growth Charts 
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2 to 20 years: Boys 
Body mass index-for-age percentiles 

Date- Aqo Stature BlvW Commor,ts 
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