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THESIS ABSTRACT
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Directed by Dr. Sareen Gropper

The relationships between body mass index and dietary intake were examined in
110 primarily African American children and their caregivers from three rural counties
(Bullock, Macon, and Wilcox) in Alabama. Children were 9 to 13 years of age and
included 76 girls and 34 boys; 108 children were African American and two were
Caucasian. Children attended schools in which over about 90% of the school children
received free or reduced price lunch. Caregivers were female with an age range from 17

to 93 years. The prevalence of overweight among the children was 36.1% and when



children at risk of overweight were included, the prevalence was 56.5%. The prevalence
of overweight and obesity among the female caregivers was 66.3%. Significant positive
correlations were found between caregivers and boys for intakes of energy, protein, fat,
saturated fat, cholesterol, fiber, phosphorus, iron, magnesium, zinc, potassium, sodium,
thiamin, riboflavin, niacin, folate, vitamin B6, and vitamin A. No significant correlations
were found between caregivers and girls for any nutrient intakes. Significant correlations
were found for intakes of fruit, vegetables, and meat between the caregivers and the boys.
No correlations were found between caregiver and girls for any of the food groups. No
significant correlation was found between the caregivers’ BMI and the boys” BMI. A
significant positive correlation was found between the caregivers’ BMI and the girls’
BMI. No significant correlation was found between the boys” BMI and the boys’ energy
or macronutrient intakes. A significant positive correlation was found between the girls’
BMI and the girls’ intake of energy, protein, carbohydrate, fat, and fiber. These findings
suggest that in this population group, caregivers influence, although only to a minor
extent, the dietary intakes of fourth and fifth grade boys. The influence appears to be the
greatest for intakes of protein, iron, and vitamin B6 and consumption of foods from the

meat, fish, and poultry group.
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CHAPTER 1
INTRODUCTION

Obesity is considered an epidemic in the United States among both adults and
children. The United States has the highest percentage of obesity in the world with
approximately 65% of adult Americans classified as overweight or obese and 31% of
children and adolescents aged 6 to 19 years overweight or at risk for overweight (Hedley
and others 2004). Obesity can have adverse health effects including increased risk for
cardiovascular disease, type 2 diabetes, certain cancers, and even death. Although
obesity rates are problematic nationwide, the highest rates occur in the southeastern
states. Alabama has the highest prevalence of obesity in the nation (CDC 2003a). There
are also unequalities in obesity rates among racial groups with African Americans and
Mexican Americans having a greater prevalence than whites. In addition, people of low
socioeconomic status and of low education tend to have higher rates of obesity and
overweight than those with greater socioeconomic status and education (ADPH 2003,
CAS 2002, Mokdad and others 1999).

There are several causes of obesity and overweight. Decreased energy
expenditure due to lifestyle, decreased physical activity, and more sedentary behavior
without a decrease in energy intake ultimately leads to obesity. Furthermore, increased
energy intake above energy needs can lead to obesity in children and adults and can be

attributed to a number of factors. Marketing of energy dense foods and beverages,
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consumption of sugar-sweetened beverages, and increased consumption of fast foods and
foods from restaurants all contribute to increased energy intake in the United States.
Among children, the increased obesity rates also can be attributed to parental influences.
Parents influence the food choices, dietary practices, as well as nutrient intakes of their
children (Birch and Fisher 1998, Feunekes and others 1998, Fisher and others 2002,
Gibson and others 1998, Kremers and others 2002, Laskarzewski and others 1980,
Oliveria and others 1992, Patterson and others 1988). This study examined relationships
of dietary intake and body mass index of primarily limited-income, African American

elementary school aged children and their female caregivers in rural Alabama.



CHAPTER I
LITERATURE REVIEW

The literature review addresses the prevalence of obesity, definitions, dietary
assessment methods, adverse health consequences associated with excess body fat,
energy balance and overweight, and factors influencing energy balance, specifically
decreased energy expenditure and increased energy intake. The section on increased
energy intake will primarily focus on parental influence on children’s diet and body mass
index and the relationships of dietary intake between children and their parents.
Prevalence of Obesity

The most recent data from the National Health and Nutrition Examination

Survey (NHANES) 1999-2002 show increases in body mass for both men and women in
all age groups versus previous NHANES studies conducted in 1988 to 1994. Data from
the 1999-2000 survey revealed that 65.1% of adult Americans were overweight (BMI >
25) or obese (BMI = 30), while 30.4% of this population was obese (Hedley and others
2004). Similar findings have been observed in children (Hedley and others 2004).
During the past two decades, the percentage of overweight children has more than
doubled (6.5% to 15.8%), and the percentage of adolescents who are overweight has
tripled (5.0% to 16.1%). It is estimated that 15.8% of children aged 6 to 11 years are

overweight and 16.1% of adolescents aged 12 to 19 years are overweight (Hedley and



others 2004). The estimated direct and indirect costs of obesity and overweight in the
United States are $117 billion and rapidly rising (ADPH 2003).

The prevalence of obesity is greater in certain populations depending on race,
socioeconomic status, education level, and geographic location. African American and
Mexican American adults have a greater prevalence of overweight and obesity than white
adults (non-Hispanic). Data from the 1999-2002 NHANES revealed that 70.7% of black
adults (non-Hispanic) were overweight and obese and 39.4% were obese; 72.5% of
Mexican American adults were overweight and obese and 32.6% obese; and 63.3% of
white adults (non-Hispanic) were overweight and obese and 29.4% obese (Hedley and
others 2004).

Racial and ethnic disparities in overweight also occur in children and adolescents.
From 1986 to 1998, obesity among black and Hispanic children increased by more than
120% compared to only about 50% among white children. In addition, more boys were
found to be overweight than girls (CAS 2002). According to NHANES 1999-2002,
13.5% of non-Hispanic white, 19.8% of non-Hispanic black, and 21.8% of Mexican
American 6 to 11 year olds were overweight. Among adolescents, aged 12 to 19 years,
13.7% of non-Hispanic whites, 21.1% of non-Hispanic blacks, and 22.5% of Mexican
Americans were overweight (Hedley and others 2004). Similar differences in prevalence
of overweight among races have been reported in other studies. For example, the
National Heart, Lung, and Blood Institute Growth and Health Study on overweight
children found a higher mean body mass index for black girls aged 9 and 10 years

compared to white girls of the same ages (Gleason and Suitor 2001).



People of low socioeconomic status and with a lower family income appear to be
particularly affected by overweight and obesity. Non-Hispanic white adolescents from
lower income families experience a greater prevalence of overweight than those from
higher income families (Gleason and Suitor 2001). One national study reported that
approximately 34% of children from lower income households were obese compared to
19% of children from higher income households (CAS 2002). In 1999, 16.1% of
Alabama’s population lived below the poverty level compared with 12.4% people living
below the poverty level nationwide (Census 2000). The prevalence of obesity was 30.9%
among Alabamians with annual incomes at or below $15,000 versus 20.8% among those
with incomes at or above $75,000 (ADPH 2003).

The South Atlantic and East South Central regions of the United States exhibit the
greatest obesity rates (Mokdad and others 1999). Twenty-eight percent of children from
the South are obese whereas only 22% of children from other regions of the country are
obese (CAS 2002). Alabama is ranked first in the nation, with 28.4% of adults obese and
34.8% of adults overweight (CDC 2003a). Counties in the lower third of the state of
Alabama have been found to have higher percentages of adults at risk for obesity and
obesity-related problems versus more central and northern areas of the state (ADPH
2003).

Education and obesity also appear to be linked. In adults, an inverse relationship
between level of education and the incidence of obesity has been documented (Mokdad
and others 1999). Obesity was found in 26.3% of adults with less than a high school

education compared with 18.5% among college graduates (ADPH 2003). Mokdad and



others (1999), however, found the greatest magnitude of increase in obesity among
individuals with some college education (Mokdad and others 1999).
Definitions

“At risk of overweight” and “overweight” are terms used by the Centers for
Disease Control (CDC) that refer to children and adolescents whose excess body weight
could pose medical risks. “Overweight” is preferred because of the negative
connotations associated with “obesity.” According to CDC growth charts, at risk of
overweight for individuals aged 2 to 20 years is defined as a body mass index (BMI)-for-
age between the 85" and 95" percentiles. Overweight in children is defined as a BMI-
for-age at or above the 95 percentile on the charts (CDC 2003b).

For adults 20 years or older, overweight is defined as having a BMI of 25 to 29.9
kg/m®. Obesity is defined as having a BMI of 30 to 39.9 kg/m”’, and severe obesity is a
BMI of 40 kg/m’or higher (Ogden and others 2002). BMI is calculated as weight (in
kilograms) divided by height (in meters) squared (kg/m*). BMI compares well to
laboratory measures of body fat, and therefore, is thought to be a valid measurement of
body mass in children and adults (CDC 2004a, CDC 2004c).
Dietary Assessment Methods: The Food Frequency Questionnaire

Measuring the dietary intakes of individuals can be a tedious task and requires
reliable and valid methods. McPherson and colleagues (2000) studied the validity and
reliability of dietary assessment methods used for school-aged children and for specific
age, gender, and ethnic groups; some of their findings are presented hereafter.

The food frequency questionnaire (FFQ) measures usual food intake, is relatively

easy to administer, is less expensive than other methods, and is easily adapted for
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population studies. Respondents are asked to report frequency of consumption and
sometimes portion size for a defined list of foods over a defined period of time, usually
within the past year, month, or week. Reporting of portion sizes permits calculation of
nutrient intakes. The questionnaire is either self-administered or conducted with
assistance. The procedure does not alter dietary habits and the total diet or selected foods
or nutrients can be assessed. These measures can be used to rank respondents by intake
levels and are useful for predicting health outcomes at both the group and the individual
level (McPherson and others 2000).

Food frequency questionnaires with long, detailed lists of foods generally showed
better agreement with other dietary assessment tools than did food frequency
questionnaires with short lists of broad food categories (McPherson and others 2000).
Food frequency questionnaires, however, overestimated energy intakes when compared
with multiple food records, a single 24-hr recall, or total energy expenditure (measured
by doubly labeled water). Yet, use of multiple 24-hour recalls versus FFQ generated
similar mean energy intake data. The nutrients that were most frequently overestimated
in the FFQs included total fat, polyunsaturated fatty acids, fiber, and calcium. The first
administration of the FFQ also was found to result in higher reported energy and nutrient
intakes and greater frequencies of consumption than subsequent administrations
(McPherson and others 2000).

Disadvantages of the FFQ include the reliance on the memory of the individual.

In addition, specific food descriptions are not obtained (McPherson and others 2000).



Adverse Health Consequences Associated with Excess Body Fat

It is estimated that 300,000 deaths a year may be attributable to obesity (Allison
and others 1999, McGinnis and Forge 1993). Mortality increases with obesity and
individuals with a BMI = 30 have a 50 to 100% increased risk of premature death from
all causes compared with individuals with a BMI in the range of 20 to 25 kg/m” (Gleason
and Suitor 2001). More commonly, overweight and obesity are associated with an
increased risk for certain diseases in adults and children. In adults, overweight can lead
to increased risk of coronary heart disease, hypertension, stroke, type 2 diabetes,
endometrial, colon, postmenopausal breast, and other cancers, and musculoskeletal
disorders, such as osteoarthritis (Gleason and Suitor 2001). Excess body fat in children is
also associated with cardiovascular risk factors such as high blood pressure, high
cholesterol, and type 2 diabetes, as well as sleep apnea, asthma, and psychological
disorders, such as depression. Moreover, overweight children are more likely to become
overweight adults (CDC 2003d, CDC 2005¢).

Alabama has the highest rate of diabetes (9.6% of population) in the nation, which
can be attributed to its high percentage of obesity. The Alabama age-adjusted death rate
rankings for obesity-related diseases are among the highest in the nation: 5™ for heart
disease, 7% for stroke, and 10" for diabetes (ADPH 2003).

Overweight and obesity is a complex disease and can be attributed to a number of
factors. Overweight and obesity can be characterized by long-term energy imbalance due
to sedentary lifestyle, excessive caloric consumption, genetics, the environment, or any

combination of these factors. The exact cause of obesity is unclear, but research has



shown that the integration of social, behavioral, cultural, physiological, metabolic, and
genetic factors all contribute to its development (NIH 1998).

Overweight and obesity result from an energy imbalance whereby more energy is
ingested than is expended in physical activity. The social and economic environment can
encourage the consumption of excess energy and discourage energy expenditure (Golan
and Crow 2004). Each of these areas will be addressed in the next section of the
literature review.

Decreased Energy Expenditure

Insufficient physical activity in children and adults is a risk factor for obesity.
Decreased participation in physical education programs in schools and more sedentary
lifestyles are two contributors to this decline in physical activity. In 1997, less than one-
third of adults engaged in the recommended 30 minutes of moderate physical activity
most days of the week and 40% of adults engaged in no physical activity at all (Gleason
and Suitor 2001). According to the Centers for Disease Control and Prevention Youth
Risk Behavior Survey conducted in 2003, only 28.4% of students in ninth through twelfth
grades participated in a physical education class at school five days a week, whereas in
1991 this percentage was 46%. In the state of Alabama, the percentage of students who
participated in daily physical education classes was 33.3% (CDC 2004f). In 2003,
according to the CDC’s Behavioral Risk Factor Surveillance System, 52.8% of adults
aged 18 years and over throughout the United States did not meet the recommended
guidelines for moderate physical activity. The percentage of Alabamians that reported

not meeting physical activity guidelines was 59.6% (CDC 2003g).



The National Longitudinal Study of Adolescent Health (1995), a nationally
representative, school-based sample of 20,000 adolescents in grades 7 to 12 in the United
States found that activity and inactivity patterns differ by ethnicity, with minority groups
engaging in less physical activity and more inactivity than non-Hispanic whites (Gordon-
Larsen and others 1999). One third of study participants in the Gordon-Larsen et al.
study failed to achieve these recommendations. Failure was highest among non-Hispanic
blacks (36.7%) and lowest for non-Hispanic whites (31.2%). These findings suggest that
minorities, especially Hispanics and non-Hispanic blacks, do not get sufficient physical
activity (Gordon-Larsen and others 1999).

Increased sedentary activities also can contribute to obesity. Television use
contributes to sedentary lifestyle. Approximately 43% of high school students watch
more than two hours of television on school days and 26% of children aged 8 to16 years
watch four or more hours of television per day (CAS 2002). Inactivity, particularly TV
viewing, has been associated with obesity in cross-sectional studies of children,
adolescents, and adults. The National Longitudinal Study of Adolescent Health also
looked at television in relation to physical activity (Gordon-Larsen and others 1999).
Mean hours of TV viewing per week were highest for males, particularly for non-
Hispanic black males, but also for non-Hispanic black females. Values were lowest for
non-Hispanic white males and females. Inactivity was highest among non-Hispanic
black males and females and lowest for non-Hispanic white males and females. Only
one-third of adolescents reported that they participated in five or more episodes of
moderate to vigorous physical activity per week, and activity was higher for males than
females (Gordon-Larsen and others 1999).
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Utter and others (2003) studied BMI, dietary behaviors, and leisure time physical
activity among 4,480 middle and high school students. This study used student survey
and anthropometric data from Project EAT (Eating Among Teens) collected in 1998-99.
Boys’ television/video use and time spent reading/doing homework and girls’
television/video and computer use were significantly and positively associated with BMI.
High television/video use among both boys and girls also was associated with more
unhealthy dietary behaviors. Time spent reading/doing homework for boys and girls was
associated with more healthful behaviors (Utter and others 2003).

Family lifestyle also can play a critical role in determining children’s activity.
Sallis and others (2000) in a comprehensive review found that parental support, direct
help from parents, sibling physical activity, and opportunities to exercise were most
associated with children’s physical activity (Sallis and others 2000). According to Moore
and others (1991), parents who were more physically active were more likely to have
children who were physically active (Moore and others 1991).
Increased Energy Intake

Increased energy intake can lead to obesity when more energy is consumed than
is needed by the body. Many factors, such as marketing of foods, increased consumption
of soft drinks, and increased eating of foods away from home contribute to an increase in
energy intake, and therefore, increase the risk of obesity in children and adults. These
factors will be briefly reviewed hereafter. Parents also can have a tremendous influence
on their children’s energy intake. Parental control of their children’s diet and the dietary

practices of parents may influence the nutrient intakes of their children. Various aspects

11



of parental control over the diets of their children also will be discussed in the following
subsections of the literature review.
Marketing

The food industry spends approximately $26 billion annually on advertising
(Variyam and Golan 2002). Television exposes children to a multitude of food and
beverage advertisements. Food advertisements are the largest single category of products
advertised during children’s television shows. Snack foods and breakfast cereals make
up more than half of these advertisements (Barcus 1980). Soft drinks also are heavily
marketed, and companies aim advertising campaigns at children in efforts to develop
lifetime brand loyalties (Nestle 2002). Lewis and Hill (1998) looked at the content and
style of television commercials during children’s television and found that these
advertisements contained more animation, humor, happiness, and fun. When children
were exposed to such advertisements, they were more likely to ask for the foods and
beverages being advertised and, therefore, influence their dietary patterns (Lewis and Hill
1998).

Sugar-Sweetened Beverage Consumption

Children and adults who consume sugar-sweetened beverages on a regular basis
consume less nutrients and added calories, placing them at a higher risk for overweight
(Cullen and others 2002). Soft drinks supply about 22% of daily calories for children
ages 6-11 years and 33% of daily calories for all people 2 years of age and older (Guthrie
and Morton 2000). Students in schools that have access to vending machines with sodas
and snack foods are less likely to consume fruits, juice, milk, and vegetables than

students who attend schools who do not have these machines. About 60% of middle and
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high schools in the United States sell soft drinks in vending machines (Fried and Nestle
2002).

Cullen and others (2002) looked at the intake of sugar-sweetened beverages by
504 children in grades 4 through 6. Students with the highest consumption of sweetened
beverages consumed about 330 more calories per day than those who did not consume
sweetened beverages. African-American students reported the highest fruit-flavored
drink consumption and Mexican-American students reported the highest soft drink
consumption. In addition, students who consumed more sweetened beverages consumed
significantly less fruits and more high-fat vegetables, such as french fries, than children
who did not consume as many sweetened beverages. It also was noted that students
whose parents had a high school education or less consumed more soft drinks and total
sweetened beverages than students whose parents had more education (Cullen and others
2002).

As soft drink consumption among children has increased in the United States,
milk consumption has declined (Borrud and others 1997, Putnam and Gerrior 1997).
Parents may have an influential role in their children’s pattern of drink consumption by
deciding what types of beverages are available in the household. Fisher and others
(2000) found that mothers with more frequent regular soft drink intake had daughters
with more frequent intakes of soft drinks. In addition, they found that mothers’ milk
intake had a positive influence on their daughters’ milk intake (Fisher and others 2000).

Consumption of Meals Away From Home

In 1994-95, 57% of Americans consumed at least one food item away from home
daily compared to 43% in 1977-78 (Lin and others 1999). Children and adolescents
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consumed between 25% and 30% of their meals away from home. Fast-food restaurants
accounted for more than half of away-from-home meals (Lin and others 1999).

The frequency of consuming food from restaurants is positively associated with
increased body weight in adults (McCroy and others 1999). Fast-foods tend to be higher
in energy and fat; therefore, consumption of these foods on a frequent basis may explain
the rising prevalence of obesity (Coll and others 1979).

Increasing Portion Sizes

In addition to eating away from home, larger portion sizes are thought to be
contributing to the increasing prevalence of overweight among children and adults (Hill
and Peters 1998). A comparison of food service portion sizes from 1957 to 1997
demonstrated the tremendous increase in portion sizes in the United States. For example,
the typical fast-food hamburger contained about an ounce of cooked meat in 1957
compared to a six ounce burger in 1997. The average soda was eight ounces in 1957
compared with 32 to 64 ounces in 1997. A typical muffin weighed less than 1 12 ounces
in 1957 compared with five to eight ounces in 1997. These increases reflect an increased
food supply (Putnam and Allshouse 1999). Moreover, studies have shown that adults and
children consume greater amounts of foods when served larger portions (Hill and Peters
1998, Rolls and others 2000).

Young and Nestle (2002) measured and compared 181 foods sold for immediate
consumption in the most popular take-out establishments, fast-food outlets, and family-
type restaurants with those offered in the past and with USDA and FDA standards. All of
the commonly available food portions exceeded USDA and FDA portions. The largest

excess occurred in the cookie category with current cookie sizes being 700% above
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USDA standards. Cooked pasta, muffins, steaks, and bagels also exceeded standards by
480%, 333%, 224%, and 195%, respectively. Serving sizes for common fast food items
such as french fries, hamburgers, and soda are currently two to five times larger than
when they were originally introduced. This trend toward larger portion sizes began in the
1970s, increased sharply in the 1980s and is continuing to increase in the first decade of
the 21* century (Young and Nestle 2002).
Parental Influence on Children’s Dietary Intakes

Parents influence the foods chosen and nutrients consumed by children (CAS
2002). Parents control the availability and accessibility of foods, plan family meals, and
control food socialization practices and dietary intake patterns. Parental knowledge of
nutrition and the behavior and attitude of the parents towards food are also influential
(Golan and Crow 2004). In addition, the dietary composition and nutrients consumed by
parents and their children tend to have strong similarities suggesting that parents
influence the food choices of their children.
Family Meals

Neumark-Sztainer and colleagues (2003) examined family meal patterns and
associations with sociodemographic characteristics and dietary intake in adolescents
using data from project EAT (Eating Among Teens). Fifty-three percent of adolescents
reported different schedules as the reason for irregular family meal patterns. On average,
adolescents reported eating meals with “all or most” of their family living in their home
4.5 times (SD=3.3) in the past week. Fourteen percent reported “never” for eating meals
with their family the past week and 18% reported more than seven times. Youths that

consumed more meals with their families reported healthier dietary intakes containing
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more fruits, vegetables, grains, and calcium-rich foods, and less soft drinks than children
who did not eat with their families as often (Neumark-Sztainer and others 2003).
Positive correlations also were found between frequency of family meals and energy,
protein as a percentage of total calories, calcium, iron, folate, fiber, and vitamins A, C, E,
and B6 intakes (Neumark-Sztainer and others 2003).

Food Preferences

Parents are role models to their children and shape their children’s eating
environments in a variety of ways. Parents choose the infant feeding method, foods they
make available and accessible, and directly model eating behavior in the home. Food
behaviors of mothers’ with regard to time and place of eating, and types of foods liked
and disliked are correlated with child’s food behaviors (Golan and Crow 2004).

Although Mennella and colleagues (2001) demonstrated that exposure to flavor
can occur via the amniotic fluid in utero or via breast milk after birth, parents or
caregivers control exposure after birth and, thus, have greater influences (Menella and
others 2001). Skinner and others (2002) conducted a longitudinal study of child/mother
pairs assessing food preferences and consumption. The children were studied from age 2
months to § years. Mothers completed a food preference questionnaire for children at 2
to 3 years, 4 years, and 8 years of age. Few positive changes occurred in children’s food
preference during the S-year period. The leading foods liked by children were breads,
desserts, snack foods, and meats that are available in fast food restaurants. Vegetables
made up 17 of the top 24 disliked foods. Mother and children agreed on at least 50% of
the foods such that the foods most liked by children were most liked by mothers and the

foods most disliked by children also were disliked by mothers. Many foods never tasted
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by children were foods disliked by mothers. These findings indicate that mothers do not
introduce their children to foods that they dislike themselves (Skinner and others 2002).

Alderson and Ogden (1999) also examined the association between mothers’ food
preferences and the foods they fed their children. Caucasian mothers or female
caregivers (n = 413) of children aged 5 to 11 years who were registered at a Health
Center outside of Cambridge, MA participated in the study. Mothers were asked to
indicate foods they ate most often and their reasons for food selection for both themselves
and their children. The mothers also were asked to indicate their level of dieting
behavior. The researchers found that mothers fed their children less healthy breads,
cereals, potatoes, and dairy products, and more sweets than they fed themselves. Overall,
mothers fed themselves significantly more healthy foods than their children and they fed
themselves significantly less of the less healthy foods. When asked about what motivated
the mothers to choose the foods for themselves, the responses indicated that mothers
focused on energy content, availability, and cost of food for themselves. When choosing
food for their children, the mothers indicated they focused more on the long-term
nutritional value (Alderson and Ogden 1999).

Parental Control, Inhibition, and Disinhibition

Several studies have looked at parental control and attitudes and their children’s
dietary behaviors. Parental feeding behaviors affect the eating behaviors of children and
adolescents. Parents who are highly controlling and restrictive when it comes to food for
their children actually contribute to positive energy balance and higher body mass index
by interfering with children’s ability to self-regulate energy intake (Golan and Crow
2004). Fisher and others (2002) found that parents’ fruit and vegetable intakes were
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negatively related to their use of pressure in child feeding. Parents with lower fruit and
vegetable intakes tended to report using greater pressure in child feeding. Daughters who
received more pressure to eat tended to have lower fruit and vegetable and micronutrient
intakes than daughters not pressured to eat. Parents who used the most pressure in child
feeding had daughters who consumed 1.6 fewer servings of fruits and vegetable, 155 ug
RE less vitamin A, and 50 ug less folate than did those girls whose parents used the least
pressure (Fisher and others 2002).

The Framingham Children’s Study conducted in 1987 is a prospective study of
the determinants of dietary habits and physical activity patterns throughout childhood.
Hood and others (2000) used data from this study to examine the extent to which parent’s
degree of dietary self-control affected the development of excess body fat in children.
Children (36 girls and 56 boys) aged 3 to 5 years for who anthropometric data were
available were assessed at baseline and for the next six years. The interactions of dietary
restraint and disinhibition on the change in the child’s anthropometry over the six-year
period were assessed. The mean values of the parents’ scores were used to classify each
family into one of four groups according to extent of restraint and disinhibition. The
researchers showed that in families with higher levels of dietary restraint, mothers and
fathers had higher mean BMIs. Children whose parents reported higher levels of dietary
restraint or disinhibition had greater increases in their BMI, triceps and sum of skinfolds
over six years than those whose parents had the lowest levels of restraint and
disinhibition. Children whose parents had a high level of dietary restraint combined with
a low disinhibition score had the smallest increases in body fat (36.9 mm), while those

whose parents had high scores on both factors had the greatest gains (61.4 mm gain in
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sum of skinfolds). Researchers also examined the effect of controlling for each parent’s
BMI to determine if there was a difference in mothers and fathers influences. The
researchers found that the mother’s obesity had a stronger effect on the child’s body fat
change than did the father’s level of obesity (Hood and others 2000).

Kremers and others (2003) examined the environmental influence of parenting
style on adolescent food consumption, specifically fruit consumption. Data were
collected on 643 Dutch adolescents with a mean age of 16.5 years using self-administered
questionnaires on parenting style and fruit intake behavior. Parenting styles were
classified as authoritative, indulgent, authoritarian, and neglectful. Authoritative and
indulgent were the parenting styles in which the parents had high involvement and
responsiveness to their children’s fruit consumption. Kremers and others (2003) found
that adolescents raised in authoritative homes showed the healthiest behaviors, attitudes,
as well as cognition in regard to fruit consumption. They also found that children of
parents with indulgent parenting styles consumed more fruit than adolescents from
authoritarian or neglectful homes (Kremers and others 2003).

Children can learn to appreciate a variety of nutritious foods by being exposed to
them at an early age. Parents control most of the foods that enter the home, the way the
food is prepared, and what restaurant the family chooses (Hearn and others 1998).
Children choose to eat foods that are served most often and prefer what has been
available and acceptable in their home. Children learn which foods they like through
repeated exposure to foods (Golan and Crow 2004). Availability and accessibility
accounted for 35% of the variability in fruit, juice, and vegetable consumption among

elementary school girls (Johnson and Birch 1994). In families where energy-dense foods
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are widely available and accessible, children may learn to have a greater preference for
these foods (Birch and Fisher 1998).

Parents may use several different strategies for controlling their child’s food
intake. Parents of children with unhealthy eating habits tend to press their children to
behave differently. Fisher and others (2002) found that parents with lower fruit and
vegetable intake tend to report using greater pressure in child feeding. This pressure in
child feeding was then negatively related to their fruit and vegetable intake and positively
related to their fat intake (Fisher and others 2002). Birch and Fisher (1998) have
suggested that parental insensitivity and/or unresponsiveness to feeding cues from the
child might be counterproductive to the development of the child’s ability to self-regulate
and may have adverse consequences for the development of child’s food preferences and
intake. This behavior may discourage children from making choices based on individual
food cues and a cause the child to focus on cues other than feelings of hunger and satiety
(Birch and Fisher 1998).

In a study conducted by Cutting and colleagues (1999), parent-child similarities in
overweight were found to be mediated by parents’ dietary restraint and disinhibition,
primarily among mothers and daughters. Heavier mothers had heavier daughters,
maternal disinhibition was positively related to daughters’ overweight, and higher
maternal disinhibition was related to higher free access intake by daughters (Cutting and
others 1999).

When young adults were asked about their eating habits as a child, they reported
that certain practices carried over into adulthood (Branen and Fletcher 1999). Finishing

all the food on their plate, using food as an incentive or threat, eating dessert, and eating
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regularly scheduled meals were feeding practices that had been used by their parents.
The young adults also considered the nutritional value when selecting food depending on
their memory of parents talking about nutrition during childhood (Branen and Fletcher
1999).

Parents have an important impact on the way children view their bodies. Birch
and Fisher (1998) found that mothers’ dietary restraint and perceptions of their daughters’
risk of overweight predicted maternal child-feeding practices, which in turn predicted
daughters’ eating patterns and relative weight (Birch and Fisher 1998). The Framingham
Children’s Study suggested that children, aged 3 to 5 years, whose parents exert more
restraint and control over their diets over a six-year period had higher BMI’s than
children of parents that did not exert as much restraint (Hood and others 2000). The
authors suggest that this association may result from the role modeling of poor parental
eating habits and as a result the child gaining negative eating behaviors for themselves.
The study also found that the mother’s obesity had a stronger affect on the child’s body
fat than did the father’s level of obesity (Hood and others 2000). According to Fisher and
Birch (1999), mothers tend to have equal control over the diets of both their sons and
daughters. However, Tiggemann and Lowes (2002) found that mothers make more effort
with their daughters than their sons to ensure that they do not put on weight. This is
because in western societies it is generally more acceptable for a woman to be thin than
overweight (Tiggemann and Lowes 2002). Even though parents believe that they are
helping their children and encouraging proper eating habits, they may have more negative
effects, with children increasing their consumption of restricted foods and gaining weight

(Fisher and Birch 1999).
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Relationship between parental and children’s nutrient intakes

Few investigators have examined links among parental adiposity and nutrient
intakes and children’s adiposity and nutrient intakes. Five studies which have addressed
relationships of nutrient intakes or adiposity between parents and children will be
presented in this section of the literature review.

Data from the 1987 Framingham’s Children’s Study were used to assess
relationships between nutrient intakes of 91 children, aged 3 to 5 years, and their parents
(87 mothers, 83 fathers). All subjects were Caucasian and resided in the Framingham,
Massachusetts area during the study period (Oliveria and others 1992). Nutrient intakes
were more highly correlated between mothers and their children than between fathers and
their children. Significant correlations between parent and child intake were found for all
nutrients except potassium, with the highest correlations for protein (r = 0.37), saturated
fatty acids (r = 0.47), and cholesterol (r = 0.41) intake. Children with both parents
consuming high amounts of saturated fat were 5.5 times more likely to be eating a high
amount of saturated fat than children in families in which neither parent was consuming a
diet high in saturated fat. Significant correlations also were found between parents and
children’s intakes of carbohydrates (r = 0.31), total fat (r = 0.32), monounsaturated fatty
acids (r = 0.29), polyunsaturated fatty acids (r = 0.27), sodium (r = 0.27), and calcium
(r=0.30) (Oliveria and others 1992).

Fisher and Birch (1995) investigated the preferences of high fat foods of 3 to 5
year old children in relation to their own and their parent’s adiposity. Children
(unspecified ethnicity) were recruited from programs at the University of Illinois Child

Development Laboratory. Parental BMI was positively associated (r = 0.75) with
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children’s fat preferences; children of heavier parents had strong preferences for high-fat
foods. Parental adiposity also was positively correlated (r = 0.67) with the percentage of
energy children consumed as fat. Children’s fat intakes ranged from 25% to 41% of
energy intake. The results of this study revealed that differences among children in
preferences for high-fat foods are reflected in their macronutrient intakes. Children who
indicated high preferences for high-fat foods consumed a relatively high percentage of
total energy as dietary fat. Children’s fat preferences and consumption were strongly
related to their parents’ adiposity. Parents may have the capacity to shape children’s
preferences for high-fat foods through frequent consumption of high-fat foods or by
making high-fat foods routinely available or accessible to their children

(Fisher and Birch 1995).

Patterson and others (1988) examined relationships in energy, fat, and sodium
intakes between parents (95 Anglo and 102 Mexican American) and their 5™ and 6™
grade children (mean age 11.5 years) and their older children in the household (mean age
13.3 years). Mothers and their 5™ and 6" grade children had significant (p < 0.05)
correlations for intakes of energy (r = 0.35 for Anglos, r = 0.21 for Mexican Americans),
sodium (r = 0.24 for Anglos, r =0.21 for Mexican Americans), and total fat (r = 0.37 for
Anglos, r = 0.20 for Mexican Americans), assessed via a 24-hour recall. Fathers and
their 5™ and 6™ grade children had significant correlations for fat intake (r = 0.32) and
sodium intake (r = 0.84) for the Anglo group only. No significant correlations were
found for fat, sodium, or energy intakes between mothers and their older children in the
household for fat, sodium, or energy intakes between fathers and their older children
(Patterson and others 1988).
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Feunekes and others (1998) studied nutrient intake between 15-year-old
adolescents and their parents living in the Netherlands. Subjects were 309 mothers, 270
fathers, 201 girls, and 146 boys. Associations in intakes of several nutrients between
mothers and children were significant; nutrients for which significant associations were
found between mothers and children include energy (r = 0.19), total fat as a percent of
energy (r = 0.19), saturated fat as a percent of energy (r = 0.23), monounsaturated fat as a
percent of energy (r = 0.20), and polyunsaturated fat as a percent of energy (r = 0.38).
No significant associations between mother and child were found for body mass index or
for cholesterol. Similar significant associations were found between fathers and children
for energy (r = 0.13) and for total fat (r = 0.18), saturated fat (r = 0.24), monounsaturated
fat (r = 0.26), and polyunsaturated fat (r = 0.16) as a percentage of energy (Feunekes and
others 1998).

Laskarzewski and associates (1980) examined energy, carbohydrate,
polyunsaturated fat, saturated fat, and cholesterol intakes (assessed from dietary recall)
between 294 parents (60 black, 234 white) and their children aged 6 to 19 years. Intakes
of carbohydrate (r* = 0.92), saturated fat (1* = 0.65) and energy (r* = 0.81) between black
mothers greater than 40 years of age (but not less than 40 years of age) and their children
were significantly correlated. Carbohydrate intakes were significantly correlated (r* =
0.97) between black fathers over 40 years of age and their children. Intakes of saturated
fat (r* = 0.47) and energy (r* = 0.67) between white mothers aged less than 34 years (but
not greater than 34 years) and their children were significantly correlated. Saturated fat

intake was significantly correlated (r* = 0.40) between white fathers and their children.
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Relationship between parental and children’s food group intake

The food groups eaten most often or least often by children are influenced by the
food groups eaten most often or least often by their parents or primary caregiver. Fisher
and others (2002) found that parents (mothers and fathers) who consumed more fruits and
vegetables had 5-year-old daughters who consumed more fruits and vegetables. Subjects
lived in central Pennsylvania and were 99% non-Hispanic white. Neither girls nor
parents met the recommended servings per day of fruits and vegetables, with the girls’
mean intake of 3.1 £ 0.6 servings per day and the parents’ mean intake of 0.9 = 0.7
servings of fruit and 1.0 = 0.6 servings of vegetables per day. Parental consumption of
fruits and vegetables was significantly related to their daughters’ fruit and vegetable
consumption; however, no r value was given (Fisher and others 2002).

Gibson and others (1998) investigated fruit and vegetable consumption in 92
children (48 girls and 44 boys), aged 9 to 11 years, and their parents living in south
London, England. The ethnicity of the mothers was 63% white, 16% Afrocaribbean, and
10% other. Mothers’ diets were measured by a food frequency questionnaire, while
children’s diets were assessed by 3-day diaries. The mothers’ socioeconomic and
educational status, mothers’ and children’s nutritional knowledge, dietary beliefs and
preferences, diet-disease attitudes, and mothers’ habitual consumption, as well as mother-
child correlations in knowledge, beliefs and behavior were examined and shown to have
influence. Mothers who reported eating fruit most frequently tended (r = 0.35) to have
children with high fruit consumption. Mothers’ education was significantly and
positively related (r = 0.28) to children’s fruit intake. The mothers with the lowest

education levels had children with the lowest fruit intakes. Mothers’ preference for foods
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with added sugars was positively correlated (r = 0.25) to children’s intake of foods with
added sugars (Gibson and others 1998).

Feunekes and others (1998) examined associations for selected foods between 309
mothers and 270 fathers and their 15-year-old adolescents (201 girls, 146 boys). Foods
for which significant associations were demonstrated between father and children and
mother and children included bacon, pizza, soup, butter/margarine added to cooked
vegetables, fish fingers, and muesli (Feunekes and others 1998).

Research to date has shown that children’s food and nutrient intakes are
influenced to varying degrees by the dietary practices of their parents (caregivers),
especially the mother. Studies, however, are very limited and are confined mostly to
Caucasian populations with young children living mostly outside the United States, or if
within the United States, living in an urban area.

Justification

Over the past two decades, there has been a rapid increase in the incidence of
obesity in both adults and children in the United States. Obesity is a serious risk factor in
both adults and children for the development of several conditions including
cardiovascular disease, type 2 diabetes, and some forms of cancer. Research in
predominantly Caucasian populations has shown that young children tend to have similar
eating patterns and food choices as their parents. Research also has shown that
overweight parents are likely to have overweight children. Obesity is more prevalent
among African Americans, those of lower socioeconomic status and those living in rural
areas, especially in the southern part of the United States. Yet, to date, there are no

known studies that have examined relationships between dietary intakes of
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parents/caregivers and children in this extremely high risk population, that is primarily
low-income, African Americans living in rural areas of the south. Therefore, the purpose
of this study was to examine relationships of dietary nutrient intakes and body mass index

of primarily low-income, African American children and their female caregivers.

Research Hypotheses

There will be a significant relationship for dietary nutrient intakes between boys and
their caregivers.

. There will be a significant relationship for dietary nutrient intakes between girls and
their caregivers.

. There will be a significant relationship for food group intakes between boys and their
caregivers.

. There will be a significant relationship for food group intakes between girls and their
caregivers.

. There will be a significant relationship between the body mass index of boys and their
caregivers.

. There will be a significant relationship between the body mass index of girls and their
caregivers.

. There will be a significant correlation between boys’ nutrient intakes and boys’ body
mass index.

. There will be a significant correlation between girls’ nutrient intakes and girls’ body
mass index.
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CHAPTER III
RELATIONSHIPS BETWEEN DIETARY INTAKE AND BODY MASS INDEX OF
PRIMARILY LOW-INCOME, AFRICAN AMERICAN CHILDREN AND THEIR
FEMALE CAREGIVERS LIVING IN RURAL ALABAMA
ABSTRACT
The relationships between body mass index and dietary intake were examined in
110 primarily African American children and their caregivers from three rural counties
(Bullock, Macon, and Wilcox) in Alabama. Children were 9 to 13 years of age and
included 76 girls and 34 boys; 108 children were African American and two were
Caucasian. Children attended schools in which over about 90% of the school children
received free or reduced price lunch. Caregivers were female with an age range from 17
to 93 years. The prevalence of overweight among the children was 35.5% and when
children at risk of overweight were included, the prevalence was 55.5%. The prevalence
of obesity among the female caregivers was 53.5%. Significant positive correlations
were found between caregivers and boys for intakes of energy, protein, fat, saturated fat,
cholesterol, fiber, phosphorus, iron, magnesium, zinc, potassium, sodium, thiamin,
riboflavin, niacin, folate, vitamin B6, and vitamin A. No significant correlations were
found between caregivers and girls for any nutrient intakes. Significant correlations were
found for intakes of fruit, vegetables, and meat between the caregivers and the boys. No

correlations were found between caregivers and girls for any of the food groups. No
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significant correlation was found between the caregivers’ BMI and the boys” BMI. A
significant positive correlation was found between the caregivers’ BMI and the girls’
BMI. No significant correlation was found between the boys” BMI and the boys’ energy
or macronutrient intakes. A significant correlation was found between the girls” BMI and
the girls’ intake of energy, protein, carbohydrate, fat, and fiber. These findings suggest
that in this population group, caregivers influence, although only to a minor extent, the
dietary intakes of fourth and fifth grade boys. The influence appears to be the greatest for
intakes of protein, iron, and vitamin B6 and consumption of foods from the meat, fish,
and poultry group.
INTRODUCTION

Obesity is considered an epidemic in the United States among both adults and
children. The United States has the highest percentage of obesity in the world with
approximately 65% of adult Americans classified as overweight or obese and 31% of
children and adolescents aged 6 to 19 years overweight or at risk for overweight (Hedley
and others 2004). Obesity can have adverse health effects including increased risk for
cardiovascular disease, type 2 diabetes, certain cancers, and even death. Although
obesity rates are problematic nationwide, the highest rates occur in the southeastern
states. Alabama has the highest prevalence of obesity in the nation (CDC 2003a). There
are also unequalities in obesity rates among racial groups with African Americans and
Mexican Americans having a greater prevalence than whites. In addition, people of low
socioeconomic status and of low education tend to have higher rates of obesity and
overweight than those with greater socioeconomic status and education (ADPH 2003,
CAS 2002, Mokdad and others 1999).
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There are several causes of obesity and overweight. Decreased energy
expenditure due to lifestyle, decreased physical activity, and more sedentary behavior
without a decrease in energy intake ultimately leads to obesity. Furthermore, increased
energy intake above energy needs causes obesity in children and adults and can be
attributed to a number of factors. Marketing of energy dense foods and beverages,
consumption of sugar-sweetened beverages, and increased consumption of fast-foods and
foods from restaurants all contribute to increased energy intake in the United States.
Among children, the increased obesity rates can also be attributed to parental influences.
Parents influence the food choices, dietary practices, as well as nutrient intakes of their
children (Birch and Fisher 1998, Feunekes and others 1998, Fisher and others 2002,
Gibson and others 1998, Kremers and others 2002, Laskarzewski and others 1980,
Oliveria and others 1992, Patterson and others 1988). This study examined relationships
between dietary intake and body mass index of limited-income, African American
elementary school-aged children and their female caregivers in rural Alabama.

SUBJECTS AND METHODS
Subjects

Children aged 9 to 13 years and adults were recruited for participation in the study
from three rural counties (Bullock, Macon, and Wilcox) in Alabama. The recruited
adults were the primary caregivers of the children and responsible for food preparation
for the family. In Bullock County, 123 children from five classrooms in South Highland
Elementary School were given information about the study. In Macon County, 330
children from three classrooms in D.C. Wolfe Elementary School, two classrooms in

Notasulga Elementary School, one classroom in St. Joseph Catholic Elementary School,

30



five classrooms in Tuskegee Public Elementary School, and four classrooms in
Washington Public Elementary School. In Wilcox County, 174 children from four
classrooms in Hobbs Elementary School and four classrooms in Ervin Elementary School
were given information about the study. The population densities of Bullock, Macon,
and Wilcox counties were 17.7, 40.8, and 15.3 per square mile, respectively (Census
2000). The percentage of the population that was African American in these schools
ranged from 86% to 100%. In these counties the percentage of the population receiving
food stamps ranged from 22.5% to 36.3% and the percentage of the children living in
poverty ranged from 39.4% to 50.7% (Alabama Kids Count 2003). Thus, many of the
recruited children and caregivers were expected to be from limited-income families.

Oral announcements for recruitment purposes were made during 4-H and
Alabama Cooperative Extension Nutrition Education Program meetings involving fourth
and fifth grade children from each of the public schools in the designated counties.
Participation was strictly voluntary. Informed consent from parents and informed assent
from children were obtained prior to participation in the study. The study was approved
by the Institutional Review Board for the Use of Human Subject in Research at Auburn
University.
Anthropometric Assessment

The height and weight of each child were measured (Detecto Medical Scale with
height rod, Webb City, MO) at the beginning (Sept.-Oct. 2002) and end (April-May
2003) of the school year using standard techniques. Only data from the second (Spring)
assessment were used in this study. The height and weight of each parent were self-

reported; this information was collected in the spring at the same time anthropometric
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data were collected from the children. The height and weight of each participant were
used to calculate the body mass index (BMI). Each child’s BMI was categorized as
underweight, normal, at risk of overweight, or overweight using gender specific BMI-for-
age growth charts (CDC 2003b). Each caregiver’s BMI was categorized as underweight,
normal, overweight, obese, or extremely obese based on standard definitions (Ogden and
others 2002).
Dietary Assessment

Dietary intakes of children were assessed from a food frequency questionnaire,
the Kids” Food Questionnaire (Block Dietary Data Systems, Berkeley, CA). The Kids’
Food Questionnaire, developed for children aged 8 to 13 years, assesses the frequency
(times per day and week) of consumption of specified food items typically consumed by
children and the portion size. The Kids’ Food Questionnaire was administered twice, at
the same time anthropometric data were collected. This study only examined data from
the second (Spring) administration of the questionnaire. Each question of the
questionnaire was read aloud by an investigator. Reference pictures of foods and
beverages were provided to enable the children to report usual portion sizes consumed.

Dietary intakes of the adult participants were assessed in the spring using the self-
administered Healthy Habits and History Questionnaire (HHHQ), which also provides
information on the frequency of consumption and portion size of specified food items.
Nutrient intakes were calculated from the Kids’ Food Questionnaire and the HHHQ by
Block Dietary Data Systems (Berkeley, CA). Children were told to have the primary care

person in their household (e.g. the person who was responsible for food/meal preparation)
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complete the HHHQ. This study was part of a larger study examining factors associated
with childhood obesity.
Statistical Analysis

Statistical analysis was conducted using JMP (SAS Institute Inc., Cary, NC).
Analysis of Variance (ANOVA) was used to determine statistical differences in age and
BMI among children classified as underweight, normal weight, at risk of overweight, and
overweight, and among adults classified as normal, overweight, obese, and extremely
obese. Statistically significant findings using analysis of variance were followed with a
Tukey Multiple Comparisons Test.

Pearson correlations were used to determine relationships between caregivers and
children for BMI, nutrient intakes, and food group intakes. The relationships between
child and caregiver for nutrient and food intakes which were examined included energy,
protein, total fat, saturated fat, cholesterol, carbohydrate, fiber, calcium, phosphorus, iron,
sodium, potassium, vitamin A, thiamin, riboflavin, niacin, vitamin C, folate, vitamin E,
zinc, vitamin B6, magnesium, beta carotene, vitamin D, servings of milk, servings of
bread, cereal, and pasta, servings of vegetables, servings of meat, fish, and poultry,
servings of fats, and servings of fruits. Correlations also were run between children’s
BMI and children’s energy, macronutrient, and fiber intakes and between the caregiver’s
BMI and the caregiver’s energy, macronutrient, and fiber intakes. A p-value of < 0.05
was used to indicate statistical significance.

RESULTS
Children (n=135) aged 9 to 13 years and their caregivers from three rural

Alabama counties (Bullock, Macon, and Wilcox) participated in the study.
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Anthropometric data and food frequency questionnaires were obtained for the children
and their primary caregiver. Data from 25 of the 135 caregivers, however, were excluded
for the following reasons. Six food frequency questionnaires from caregivers were
excluded because the caregivers were pregnant. Due to the small number of males, food
frequency questionnaires of nine males and one subject in which the gender was
unknown also were excluded. Other reasons for exclusion were daily energy
consumption of less than 400 kcal (n = 6) or more than 6800 kcal (n = 3). Thus, the final
sample consisted of 110 female caregivers and their children.

Income data were not collected from participants; however, information
documenting the percentage of children at each of the schools receiving free or reduced
price lunches was obtained. In Bullock County, 91% of students at South Highland
Elementary School received free or reduced price lunches. In Macon County, the
percentage of students at D.C. Wolfe, Notasulga, South Macon, Tuskegee Public, and
Washington Public Elementary Schools who received free or reduced price lunches were
95%, 86%, 94%, 69%, and 93% respectively. Data for St. Joseph Catholic Elementary
School are unknown. At both Ervin and Hobbs Elementary Schools in Wilcox County,
99% of students received free or reduced price lunches (GreatSchools.Net 2003).

Of the 110 children, there were 76 girls and 34 boys and 108 African American
and 2 Caucasian. Children ranged in age from 9 to 13 years with five 9-year olds, 38 10-
year olds, 58 11-year olds, seven 12-year olds, one 13-year old, and for two children age
was not specified. A majority, 44 (40.7%), of the children were classified as normal

based on BMI, 22 (20.4%) were at risk of overweight, and 39 (36.1%) overweight
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(Table 1). As expected by design, the BMI differed significantly among children based
on classification (Table 1).

The age range of the 110 female caregivers was 17 to 93 years, with a mean of
37.4 years. Caregivers were equally divided (27 each; 30.3%) in normal, overweight, and
obese classifications; five (5.6%) adults were extremely obese (Table 2). No height and
weight data were reported for 21 (19%) of the caregivers. Race information was not
available for the caregivers.

The BMI of the children was significantly (p = 0.011) correlated (r* = 0.073, r =
0.27) with that of the caregivers. When children were separated by gender, the BMI of
the female children was significantly (p = 0.024) correlated (r* = 0.079, r = 0.281) with
the caregiver. No significant correlation was found between male children’s BMI and
caregiver’s BML

Significant correlations were found between the children and caregivers for
intakes of energy, protein, fat, saturated fat, cholesterol, fiber (Table 3). Significant
correlations were found between the children and caregivers for several vitamins and
minerals including thiamin, riboflavin, niacin, folate, vitamin B6, vitamin D, vitamin E
(Table 4), phosphorus, magnesium, iron, sodium, and zinc (Table 5). When children
were separated based on gender, boy’s intakes of energy, protein, fat, saturated fat,
cholesterol, fiber, phosphorus, iron, magnesium, zinc, potassium, sodium, thiamin,
riboflavin, niacin, folate, vitamin B6, and vitamin A were significantly correlated with
that of the caregiver (Table 3-5). Girl’s intakes of nutrients were not found to correlate

with those of the caregivers.
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Children’s BMI approached a significant (p < 0.09) correlation with the children’s
intakes of energy (1* = 0.023, r = 0.152), protein (r* = 0.022, r = 0.148), and carbohydrate
(r* = 0.021, r = 0.145). The BMI of the girls was significantly correlated with the girls’
intake of energy ("= 0.075, r = 0.274), protein (1* = 0.081, r = 0.285), carbohydrate (* =
0.067,r=0.259), and fat (r2 =0.061, r=0.247). A significant negative correlation was
found between the girls’ fiber intake and the girls’ BMI (1* = 0.073, r = -0.270). The
BMI of the boys did not correlate with the boy’s macronutrient intakes. The BMI of the
caregivers also did not correlate with caregivers’ macronutrient intakes (data not shown).

Relationships of food group intakes between children and their primary caregivers
are shown in Table 6. Servings of fats were significantly (p = 0.046) correlated (r* =
0.036, r = 0.19) between children and their caregivers. Servings of vegetables (1* =
0.074, r =0.272) and meat (r2 = 0.059, r = 0.243) between children and their caregivers
also were significantly correlated. Among male children intakes of fruits were
significantly correlated (p = 0.0137; r* = 0.179, r = 0.423) as were intakes of vegetables
(p=0.044; ?=0.120,r= 0.346) and meats (p = 0.006; ?=0210,r= 0.458) with those
of the female caregivers. No significant correlations were found between female children
and their caregivers for food group intakes.

DISCUSSION

This study was the first to examine the relationships of body mass index and
dietary intakes among primarily low-income, African American, elementary school aged
children and their female caregivers. The findings of this study expand upon those
reported in the literature by Feunekes and others (1998), Laskarzewski and others (1980),
and Patterson and others (1998). In the present study, significant, but weak, correlations
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were found for intakes of energy, protein, fat, saturated fat, cholesterol, fiber,
phosphorus, magnesium, iron, sodium, zinc, thiamin, riboflavin, niacin, folate, vitamin
B6, and vitamins D and E between the boys, but not the girls, and their female caregivers.
Three other studies also have examined nutritional relationships for selected nutrients
between parents and older children, but have not reported information on as many
nutrients nor for a limited income, primarily African-American population. Patterson and
others (1988) found significant correlations for intakes of energy, sodium, and fat
between mothers and 5™ and 6™ grade children who were Anglo and Mexican American,
but not between mothers and their older children. However, children were not separated
by gender in the study. Feunekes and others (1998) demonstrated significant correlations
for intakes of energy and fat (as a percentage of energy) between mothers and 15-year-
old children from the Netherlands. Laskarzewski and others (1980) showed significant
positive correlations between Caucasian and black parents and children age 6 to 19 years
for energy, carbohydrate, saturated fat, and polyunsaturated fat intakes. When separated
by race, significant correlations were found for intakes of energy, saturated fat, and
carbohydrate between black mothers over age 40 years and their children. The
correlations between the black parents (n = 60) and their children for nutrient (energy,
carbohydrates, and saturated fat) intakes were higher than those between Caucasian
parents (n = 234) and children. Similar to other published studies, children in the
Laskarzweski study were grouped together and not separated by gender before
comparisons were made with parents.

The present study also examined relationships in food group consumption.

Significant but weak correlations for intakes of fats, vegetables, and meats between both
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male and female children and their female caregivers were found. Significant
correlations also were demonstrated between male children and caregivers for intakes of
fruits, vegetables, and meats. No significant correlations between female children and
their caregivers for food group intakes were demonstrated. Fisher and others (2002) also
reported significant correlations for consumption of fruits and vegetables among
Caucasian mothers and fathers and their 3 to 5 year-old daughters. Gibson and others
(1998) also found significant correlations for fruit and sugar intakes between both male
and female children, age 9 to 11 years, and their mothers living in London, England.

Reasons for the lack of significant correlations for nutrient intakes between the
girls and their female caregivers versus the weak but significant correlations observed for
nutrient intakes between the boys and their female caregivers are not clear. It is possible
that the boys tend to eat whatever food has been prepared by the caregiver while the girls
took the initiative to prepare other foods for their own consumption. Additional studies
examining differences in food purchasing, preparation, and consumption habits between
9 to 13 year-old girls and boys may be helpful.

The prevalence of obesity among the children in the study population exceeded
national findings with about 36.1% of the study children overweight versus national data
of about 21% for African American children and adolescents (Hedley and others 2004).
Of the female caregivers in the study, 66.3% were classified as overweight, obese, or
extremely obese; these findings are slightly lower than national data on African American
women, which ranges from about 70% to 82% depending on age (Hedley and others
2004). It is likely that the prevalence data for obesity in the adult females in this study

are underestimated as height and weight data for the adults were self-reported and 19% of
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the adults failed to provide any information. Self-reported anthropometric data are
frequently underestimated (Kuczmarski and others 2001, Nawaz and others 2001).

In this study, the body mass index of the children was significantly correlated
with the body mass index of caregivers; however, when separated by gender, only the
body mass of the girls was significantly correlated with that of the caregivers. The
relationship between the girls in this study and the caregivers is not known. The
caregivers may have been genetically related or unrelated to the girls. Results from other
studies examining body mass index relationships between parent and children vary.
Feunekes and coworkers (1998), for example, found no significant correlation between
the mother’s and child’s BMI; however, children were 15 years of age and included 201
girls and 146 boys. In contrast, Maffeis and others (1998) reported a significant
correlation (r = 0.37) between the BMI of 112 Caucasian parents and the BMI of their
children (58 boys and 54 girls) at age 12 years (Maffeis and others 1998). Reasons for
the differences in findings between the present and other studies are not clear, but may be
related to differences in environmental and genetic factors as well as age of the children.

Limitations to this study include the lack of information on the genetic
relationships of the caregivers to the children and the lack of information on the sexual
maturation or physical development of the children. In addition, the lack of knowledge
on the accuracy of the self-reported height and weight measurements is a disadvantage to
this study. Lastly, the lack of information on energy expenditure associated with physical
activity is a limitation

In conclusion, the prevalence of overweight is higher than national findings in this

population of African American children living in rural Alabama. The findings of this

39



study suggest that in this population group, caregivers influence, although only to a minor
extent, the dietary intakes of fourth and fifth grade boys. The influence appears to be
greatest for intakes of protein, iron, and vitamin B6 and consumption of foods from the
meat, fish, and poultry group.
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Table 1. Mean (+ SE) Body Mass Index (BMI) and Age of Children Classified as
Normal, At Risk for Overweight, and Overweight*

£ Children (n, (%)) | BMI (kg/m® Age (yr)
- Underweight 3(2.8%) 140+ 1.8 10.0 +0.4°
== Normal 44 (40.7%) 176+ 0.5 1062017
§ At Risk 22 (20.4%) 222+0.7° 10.6 0.2
Overweight 39 (36.1%) 29.8 +0.5° 10.7 £0.1°

D¢ Different letters within a row indicate statistically significant (p < 0.05) difference
*BMI and age not available for 2 children
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Table 2. Mean (+ SE) Body Mass Index (BMI) and Age of Female Caregivers Classified
as Normal, Overweight, Obese, and Extremely Obese*

Caregiver (n, (%)) | BMI (kg/m") Age (yr)
£ | Underweight 3 (3.4%) 16.6 + 1.4° 37.5+6.6*
—_ g Normal 27 (30.3%) 22.8+0.5" 38.0+ 1.8
§ = Overweight 27 (30.3%) 27.9+0.5° 352+ 1.9
é Obese 27 (30.3%) 34.3+0.5° 36.8+ 1.8
Extremely Obese 5(5.6%) 489 +1.1° 40.8 +4.2°

“b<de Different letters within a row indicate statistically significant (p < 0.05) difference
*BMI not available for 21 caregivers; age not available for 1 underweight and 2
overweight caregivers
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Table 3. Relationships between Energy, Macronutrient, Cholesterol, and Fiber Intakes of

Children and their Female Caregivers

Parameter
(Caregiver vs. Child) | Gender of Child r p-value
Energy male 0.126 0.039
female 0.015 0.290
all 0.039 0.039
Protein male 0.254 0.002
female 0.014 0.302
all 0.063 0.008
Carbohydrates male 0.044 0.233
female 0.005 0.527
all 0.013 0.231
Total Fat male 0.119 0.046
female 0.031 0.125
all 0.054 0.015
Saturated Fat male 0.124 0.042
female 0.015 0.286
all 0.057 0.006
Cholesterol male 0.117 0.048
female 0.0003 0.886
all 0.045 0.014
Fiber male 0.162 0.018
female 0.002 0.697
all 0.031 0.043
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Table 4. Relationships between Vitamin Intakes of Children and their Female Caregivers

Parameter
(Caregiver vs. Child) | Gender of Child r p-value
Thiamin male 0.152 0.023
female 0.020 0.218
all 0.045 0.013
Riboflavin male 0.227 0.004
female 0.009 0.405
all 0.044 0.014
Niacin male 0.234 0.004
female 0.041 0.080
all 0.058 0.005
Folate male 0.170 0.015
female 0.0002 0.900
all 0.031 0.040
Pyridoxine male 0.284 0.001
female 0.022 0.200
all 0.056 0.006
Vitamin A male 0.210 0.006
female 0.009 0.406
all 0.039 0.089
Vitamin D male 0.068 0.137
female 0.021 0.214
all 0.030 0.044
Vitamin E male 0.045 0.226
female 0.029 0.141
all 0.031 0.042
Beta Carotene male 0.051 0.200
female 0.076 0.016
all 0.0007 0.769
Vitamin C male 0.035 0.288
female 0.001 0.829
all 0.019 0.111
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Table 5. Relationships between Mineral Intakes of Children and their Female Caregivers

Parameter
(Caregiver vs. Child) | Gender of Child r p-value
Phosphorus male 0.157 0.020
female 0.007 0.458
all 0.036 0.047
Magnesium male 0.139 0.030
female 0.010 0.380
all 0.035 0.029
Iron male 0.252 0.020
female 0.048 0.056
all 0.109 0.0004
Zinc male 0.161 0.019
female 0.018 0.242
all 0.096 0.0003
Sodium male 0.222 0.005
female 0.037 0.097
all 0.082 0.002
Potassium male 0.131 0.035
female 0.0003 0.880
all 0.013 0.227
Calcium male 0.080 0.106
female 0.004 0.599
all 0.015 0.210
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Table 6. Relationships between Food Group Serving Intakes of Children and their
Female Caregivers

Food Group
(Caregiver vs. Child) Gender of child | r’ p-value
Fats male 0.039 0.265
female 0.037 0.096
all 0.036 0.046
Vegetables male 0.120 0.044
female 0.027 0.158
all 0.074 0.004
Fruits male 0.179 0.013
female 0.005 0.561
all 0.001 0.692
Meat, Fish, Poultry male 0.210 0.007
female 0.014 0.303
all 0.059 0.011
Milk and Dairy Products | male 0.011 0.549
female 0.002 0.669
all 0.004 0.489
Bread, Cereal, Pasta male 0.053 0.191
female 0.008 0.456
all 0.022 0.122
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CHAPTER IV
SUMMARY OF FINDINGS

Significant correlations were found between caregivers and boys for intakes of
energy, protein, fat, saturated fat, cholesterol, fiber, phosphorus, iron, magnesium, zinc,
potassium, sodium, thiamin, riboflavin, niacin, folate, vitamin B6, and vitamin A. Thus,
these findings support research hypothesis one. No significant correlations were found
between caregivers and girls for any nutrient intakes. These findings do not support the
second research hypothesis.

Significant correlations were found for intakes of fruit, vegetables, and meat
between the caregivers and the boys. These findings support the third research
hypothesis. No correlations were found between caregivers and girls for any of the food
groups. These findings do not support research hypothesis four.

No significant correlation was found between the caregivers’ BMI and the boys’
BMI. These findings do not support research hypothesis five. A significant positive
correlation was found between the caregivers” BMI and the girls’ BMI. These findings
support research hypothesis six.

No significant correlation was found between the boys’ BMI and the boys’ energy
or macronutrient intakes. These findings do not support research hypothesis seven. A

significant correlation was found between the girls” BMI and the girls’ intake of energy,
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protein, carbohydrate, fat, and fiber. These findings support the eighth research

hypothesis.
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APPENDIX B

APPROVED PARTICIPANT INFORMED ASSENT FORM BY

THE AUBURN UNIVERSITY INSTITUTIONAL REVIEW

BOARD FOR RESEARCH ON HUMANS
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APPENDIX C

KIDS’ FOOD QUESTIONNAIRE
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APPENDIX D

HEALTHY HABITS AND HISTORY QUESTIONNAIRE
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APPENDIX E

SUPPLEMENATARY TABLES
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Table 1E. Relationships between Macronutrient, Cholesterol, and Fiber Intakes per 100
Kcal of Children and their Female Caregivers

Parameter
(Caregiver vs. Child) | Gender of child r p-value
Protein all 0.001 0.780
male 0.011 0.548
female 0.00006 0.946
Total Fat all 0.001 0.732
male 0.001 0.086
female 0.001 0.778
Saturated Fat all 0.001 0.722
male 0.003 0.777
female 0.00003 0.964
Cholesterol all 0.010 0.309
male 0.046 0.222
female 0.00003 0.964
Carbohydrates all 0.001 0.697
male 0.0004 0.909
female 0.003 0.650
Fiber all 0.006 0.410
male 0.005 0.679
female 0.007 0.475
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Table 2E. Relationships between Vitamin Intakes per 100 Kcal of Children and their
Female Caregivers

Parameter
(Caregiver vs. Child) | Gender of child r p-value
Vitamin A IU all 0.018 0.162
male 0.072 0.125
female 0.006 0.503
Vitamin A RE all 0.012 0.260
male 0.083 0.099
female 0.0004 0.859
Vitamin B1 all 0.012 0.259
male 0.049 0.207
female 0.002 0.674
Vitamin B2 all 0.015 0.199
male 0.042 0.247
female 0.008 0.441
Niacin all 0.027 0.088
male 0.269 0.002
female 0.0005 0.854
Vitamin C all 0.050 0.018
male 0.182 0.012
female 0.004 0.571
Folate all 0.005 0.450
male 0.010 0.565
female 0.002 0.726
Vitamin E all 0.003 0.547
male 0.023 0.394
female 0.00003 0.963
Vitamin B6 all 0.015 0.202
male 0.068 0.135
female 0.0002 0.907
Vitamin D all 0.00009 0.921
male 0.001 0.866
female 0.000007 0.982
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Table 3E. Relationships between Mineral Intakes per 100 Kcal of Children and their
Female Caregivers

Parameter
(Caregiver vs. Child) | Gender of child r p-value
Calcium all 0.013 0.245
male 0.095 0.075
female 0.002 0.696
Phosphorus all 0.004 0.520
male 0.032 0.031
female 0.00006 0.948
Iron all 0.078 0.003
male 0.245 0.003
female 0.040 0.085
Sodium all 0.013 0.236
male 0.012 0.054
female 0.014 0.316
Potassium all 0.0004 0.833
male 0.007 0.629
female 0.001 0.808
Zinc all 0.024 0.106
male 0.039 0.262
female 0.005 0.550
Magnesium all 0.0002 0.875
male 0.001 0.832
female 0.004 0.982
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