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Abstract

This exploratory quantitative, repeated measures research design
investigated whether the dietary intake variables of preadolescents’ and their
caregivers could be used to predict the weight status of African American
preadolescents over the span of 18 months. The study also investigated whether
there was a change in the prevalence of at risk and overweight preadolescents
across time. Participants were a subsample (n=83) of a larger sample of (N=
292) preadolescents whose ages ranged from 8-12 years. Anthropometric
measures were collected to determine the preadolescents’ BMI. Age and gender
were used to determine weight status. Results from the regression analyses
revealed that neither the preadolescents’ nor their caregivers’ dietary intake
variables predicted participants’ weight status. Data revealed the prevalence of
at risk and overweight preadolescents in the larger sample of 292 increased from
Time 1 to Time 3. However, the z-test of proportions showed the change was not
statistically significant. Findings indicate a statistically significant decline in the
prevalence of at risk and overweight preadolescents in the smaller subsample (n
= 83). A ztest of proportions revealed a statistically significant difference in the
change in prevalence from Time 1 to Time 3 (z= 3.15, 95% CI[.11, .39], p =
.0004) and from Time 2 to Time 3 (z= 2.96, 95% CI[.07, .35], p = .003). Results
further showed a statistically significant difference between prevalence rates of
the larger sample and smaller subsample at T3 (z=3.53, 95% CI [.07, .35], p =

.0004). This finding was not anticipated and there was no means to attribute the



cause of decline. Additional research is needed to gain insight on why this group
experienced a decline in weight status. Usually African American children when
compared to others perform worse. There may be cultural, familial or peer
influences on the group that could be investigated. Future studies should
minimize and monitor closely the amount of self-reported data in this group to
improve accuracy of dietary intake. For instance, meals could be prepared and
measured in the research setting. The researcher could also keep track of
preadolescents’ actual food consumption through other nutritional assessment

procedures.
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Chapter |

Introduction to the Study
Obesity is one of the leading lifestyle-related causes of disease and death in the
United States (Centers for Disease Control and Prevention [CDC], 2010]).
Obesity affects individuals across numerous demographic variables such as age,
sex, race, ethnicity, culture, socioeconomic status, and nationality (Troiano et al.,
1998). The CDC (2010) defines obesity as the condition where a person has a
body mass index (BMI) equal to or greater than 30 in adults. The condition of
obesity was termed as a disease during the administration of former Surgeon
General David Satcher, from 1998-2002 (U.S. Department of Health and Human
Services. Healthy People 2010, 2000). Amongst children and adolescents the
same age and sex, overweight is defined as BMI (for age and sex) at or above
the 85th percentile and lower than the 95th percentile. Obesity in this same group
is defined as a BMI at or above the 95th percentile (Barlow, 2007). Merriam
Webster’s dictionary (2007) defines obesity as an abnormal bodily condition that
impairs functioning and can be recognized by signs and symptoms. Obesity is a
condition that may result in cardiovascular disease (high blood pressure, high
cholesterol), cancer, diabetes (Type Il or prediabetes) , bone and joint problems,
and social and psychological problems (Freedman, Mei, Srinivasan, Berenson, &

Dietz, 2007).

During recent decades the number of overweight and obese children and



adolescents age 6-17 years of age in the United States has tripled. Results from
the 1999-2000 National Health and Nutrition Examination Survey (CDC, 2009)
revealed the number of preadolescents considered overweight or obese

increased from 4% in 1960 to over 15% in 1999 (CDC, 2004).



Obesity in preadolescents carries a heavy economic, societal, and personal
burden. Research shows that annual healthcare costs associated with treating
children and preadolescents for obesity ranges between $3 to $11 billion (CDC,
2010; Marder & Chang, 2006). Preadolescents who are diagnosed as
overweight or at risk for being overweight are also at a greater risk for health
problems than their peers, and the likelihood increases if they remain obese in
adulthood. For example, obese preadolescents are more likely to have risk
factors associated with cardiovascular disease such as high blood pressure, high
cholesterol, and Type 2 diabetes (Freedman, Mei, Srinivasan, Berenson, & Dietz,
2007). A diagnosis of overweight or at risk for being overweight increases the
likelihood of hospitalization by as much as two to three times (Marder & Chang).
Preadolescents who are diagnosed as being overweight also have a higher
chance of being diagnosed with mental health disorders or bone and joint
disorders than non-overweight preadolescents (CDC; Marder & Chang).
Children and preadolescents who are overweight are also likely to be
overweight or obese adults (Guo & Chumlea, 1999; Freedman et al., 2007). One
study showed that preadolescents who were overweight as early as age two
were more likely to be obese as adults (Freedman et al., 2007). Another study
revealed that approximately 80% of preadolescents who were overweight
between the ages of 10 to 15 years were obese adults at age 25 (Whitaker et al.,
1997). Other research found that 25% of obese adults were overweight as

preadolescents (Freedman et al., 2001). The latter study also found that if a child



was diagnosed as being overweight before 8 years of age, obesity in adulthood
was likely to be more severe.
Statement of the Problem

Childhood obesity continues to be a leading public health concern that
disproportionately affects low-income and minority preadolescents (Caprio, et al.,
2008; Wang & Beydou, 2007). The medical field is beginning to see in children
and adolescents medical complications related to obesity that used to be seen
only in adults (Caprio, et al., 2008). Therefore obesity prevention programs
include medical screening for youth to ensure that they receive appropriate
treatment to mitigate the impact of being overweight (Jasik et al., 2008).

Childhood obesity presents unique challenges to the Southern rural,
regions of the United States. The Census Bureau (2000) indicated that the term
“rural” consists of all territory, populations, and housing units located outside of
urbanized areas and urbanized clusters. Alabama is the rural region that was of
interest for this study. The prevalence of overweight and at risk for overweight
preadolescents in Alabama has continued to rise since 2003. According to data
published by Trust for America’s Health ([TFAH], 2010), in 2005 Alabama ranked
first in the nation for child obesity rates, which stood at 16.7%. Recent statistics
indicate that approximately 30% of preadolescents in Alabama are overweight or
at risk for being weight (TFAH, 2011). This number places Alabama as currently
being 15th in the nation for the overall prevalence of preadolescents who are

overweight or at risk for being overweight.



There is ample research that investigates the prevalence of obesity in
children and adolescents. However, few if any interventional studies examine
prospectively the impact of a behavior on weight or BMI (Barlow, 2007). A recent
report indicated that preadolescents and adolescents are frequently overlooked
when it comes to medical screening for obesity related conditions (Jasik, Adams,
Erwin, & Ozer, 2011). There are even fewer studies that specifically examine the
relationship between daily food intake and the weight status of African American
preadolescents living in the Black Belt Regions of the United States. There are
also few studies which investigate the change in prevalence of weight status
among the population of preadolescents.

Purpose of the Study

The goal of this study was to bridge a gap in the literature regarding the
relationship between daily food intake and the weight status of African American
preadolescents living in the Black Belt Regions of the United States. This study
also addressed a gap in the literature regarding the change in prevalence of
weight status among this population of preadolescents across time. The purpose
of this study was guided by three objectives. The first objective was to assess
whether the dietary intake of preadolescents’ predicted their weight status across
the span of 18 months. The second objective was to assess whether the dietary
intake of caregivers predicted the weight status of preadolescents’ across the
span of 18 months. The final objective was to determine the change in
prevalence of overweight and at risk for overweight preadolescents across the

span of 18 months.



Nature of Study

Research Design

This exploratory study employed a quantitative, non-experimental,
repeated measures design to examine the variables of interest. Leedy and
Ormrod (2001) assert that quantitative research is applied in order to explain,
authenticate, or validate relationships. The quantitative approach was
appropriate for this study because the researcher was interested in exploring the
relationship between dietary intake and preadolescent weight status. The
research was non-experimental because it was not possible to implement the
major requirement of random assignment of participants that is needed in a true
experimental design. A quasi-experimental design could not be used because it
was not possible to manipulate the independent variables (total dietary intake of
calories, protein, carbohydrates, calcium, monounsaturated fat, polyunsaturated
fat, fiber, servings of vegetables) in this study (Trochim & Donnelly, 2007). The
repeated—measures design enables researchers to collect data on a given
variable or set of variables for the same group of participants on several different
occasions (Leedy & Omrod, 2001; Stephens, 2009). The use of the repeated
measures design allowed the researcher to evaluate changes in the
preadolescents’ body mass index and weight status across time.

A purposive sampling scheme was used to recruit participants for the
study. This sampling procedure is used when a researcher has a specific
purpose and is interested in specific groups (Trochim & Donnelly, 2007). The

researcher was specifically interested in examining the relationship between the



participants’ dietary intake, their weight status, and their parents’ dietary intake.
Therefore the use purposive sampling was appropriate for this research.
Research Questions/Hypotheses

This research was guided by three research questions. For the purpose of
statistical analysis, the hypotheses were presented in the null form. The null
hypothesis states that all means are equal. If statistical computations provide
values that are significantly different, then the null form of the hypothesis is
rejected and its alternative form is accepted (Black, 1999; Howell, 2004). The
following questions were addressed with the data collected for this study:

Research Question 1. How well does preadolescents’ self-reported daily
dietary intake predict their body mass index (BMI) across time?

Null Hypothesis 1 (Ho): Preadolescent dietary intake variables, as
measured by the KFQ (total calories, carbohydrates,
monounsaturated fat, polyunsaturated fat, protein, fiber, servings of
vegetables), are not statistically significant predictors of their BMI,
as determined by their height and weight, over a span of 18
months.

Alternate Hypothesis 1 (Ha): Preadolescents’ dietary intake
variables, as measured by the KFQ (total calories, carbohydrates,
monounsaturated fat, polyunsaturated fat, protein, fiber, servings of
vegetables), are not statistically significant predictors of their BMI,
as determined by their height and weight, over a span of 18
months.

Research Question 2: To what degree does caregiver self-reported dietary
intake variables predict preadolescents’ weight status as determined by
their BMI?

Null Hypothesis 2 (Ho): Caregiver self-reported dietary intake
variables (total calories, carbohydrates, monounsaturated fat,
polyunsaturated fat, protein, fiber, servings of vegetables), as
measured by the HHHQ, are not statistically significant predictors of
preadolescents’ weight status as determined by their BMI.



Alternate Hypothesis 2 (H,): Caregiver self-reported dietary intake
(total calories, carbohydrates, monounsaturated fat,
polyunsaturated fat, protein, fiber, servings of vegetables), as
measured by the HHHQ, are not statistically significant predictors of
preadolescent’s weight status as determined by their BMI.

Research Question 3. What is the change in the prevalence of overweight
and at risk for overweight preadolescents across time?

Null Hypothesis 3 (Ho): There is not a statistically significant

change in the prevalence of overweight and at risk for overweight

preadolescents, as determined by their weight status, over a span

of 18 months.

Alternate Hypothesis 3 (Ha): There is a statistically significant

change in the prevalence of overweight and at risk for overweight

preadolescents over a span of 18 months.
Data Collection and Analysis

Data for this study were collected using several procedures. Information

about the preadolescents’ dietary intake was collected using the The Kid's Food
Questionnnaire (KFQ). Information about the caregivers’s dietary intake was
captured by the Health Habits and History Questionnaire (HHHQ). Each
questionnaire provides a list of foods and asks individuals to report the amount
of each food that has been consumed in a specified period of time. Both
questionnaires were intitially intended for research related to investigating the
role of diet in health and disease (Block, et al., 1986). Over time the
questionnaires have been revised, improved, and used in a variety of settings.
Details regarding both questionnaires are presented in Chapter 3.
Anthropometric measures were taken of the preadolescents’ height and weight.

The measures were used to determine the preadolescents’ BMI. Details of the

anthropometric assessment are presented in Chapter 3.



Statistical analyses were conducted using the Statistical Package for the
Social Sciences (SPSS) version 17 software. Tables are used to display results
from the data analyses. Chapter 3 of this dissertation provides additional details
and information on the research methodology. The data were analyzed using
descriptive and inferential statistics. First, descriptive statistics were used to
summarize demographic data such as total number of participants, number of
participants per school, as well as the age and gender of the participants.
Descriptive statistics were also used to determine the average values for the
independent variables. Inferential statistics were used to test the null hypotheses
for the research questions. Multiple regression analysis was used to address
Research Questions 1 and 2. An a priori sample size determinatin revealed that
a minimum sample of n = 103 was needed for adequate statistical power for
Research Question 1 and 2. The repeated measures ANOVA (rANOVA) was
used to address Research Question 3. An a priori sample size determination
revealed that a minimum sample of n = 54 was needed for adequate statistical
power for Research Question 3. Guidelines for determining the sample size were
taken from two sources (Mertler & Vanatta, 2005; Stevens, 2009). Detatils
regarding the statistical analyses are presented in Chapters 3 and 4.

Theoretical Foundation

Sociocultural Theory

Sociocultural theory serves as one major theoretical base for this study.
Sociocultural theory is based mostly on the work of Vygotsky’s 1956 work which

posited that parents, caregivers, peers and the culture at large were responsible



for the development of higher order functions (Kublin, Wetherby, Crais, &
Prizant,1989). The most important point of this theory is that children’s
development is shaped by the social and cultural environment of the child. Kublin
et al. (1989) summarized the most important part of sociocultural theory in that
according to them, "Vygotsky (1934/1986) described learning as being
embedded within social events and occurring as a child interacts with people,
objects, and events in the environment" (p. 287).

The sociocultural theory emphasizes the role of cultural and social
interactions in children’s development. “Culture plays a large role in shaping
health-related values, beliefs, and behavior” (Bettancourt, p. 953, 2004).
Consequently, any effort which seeks to understand or address obesity must
take into consideration the social and cultural beliefs of the population to be
served. “Beliefs about what is an attractive weight or a healthy weight, what
foods are desirable or appropriate for parents to provide children, how families
should share meals...are influenced by cultural values and beliefs” (Ogden et al.,
2006).

Operational Definitions

Research on obesity in children and preadolescents uses some terms that
are often used interchangeably. There are also some terms that are unique to the
study of obesity. The terms that are used in the context of this study are
presented and defined as follows:

Adiposity. This term refers to the amount of fat in the body, and it is

expressed either as total fat mass (in kilograms) or the fraction (percentage) of

10



total body fat. Adiposity varies with age and gender during childhood and
adolescence (Institute of Medicine [IOM], 2010).

Anthropometry. The study of the physical measurement of the human
body in terms of the dimensions of bone, muscle, and adipose (fat) tissue is
called anthropometry. It also takes into account a person’s size, form and
functional capacities (CDC, 2010).

At risk for overweight. Children and preadolescents are at risk for being
overweight when their weight status reaches between the 85" and 95" percentile
on the growth charts (Ogden, Carroll, & Flegal, 2003).

Body mass index (BMI). This concept is a physical measurement that is
determined by an individual’s weight and height. A person’s BMI is calculated as
weight divided by the squared measure in height (Ogden, et al, 2010). BMI is an
index of adiposity and it is recommended for use with children and
preadolescents. BMI is age and gender specific because adiposity varies with
age and gender during childhood and adolescence (I0OM, 2010).

BMI- for—-age percentile. This measure is used to categorize BMI into
weight categories. The classification allows a persons’ BMI to be compared
against values for others in a given reference group (CDC, 200).

Chronic disease. This term refers to diseases that are of long duration
and generally slow in progression (CDC, 2010).

Energy dense foods. Foods which are high in calories and can be either
nutrient-rich, such as nuts and nut butters, or nutrient-poor, such as processed

snack foods and candy. Fat is the most energy-dense nutrient; examples include

11



oil, butter, lard and margarine (Caprio, et al., 2008).

Epidemic. This term has traditionally been used to describe large scale
outbreaks of infectious diseases. The term is now being used by medical
professionals to describe the prevalence and rapid rise of obesity in the United
States (CDC, 2010).

Growth charts. These charts are typically used to assess the
developmental growth patterns in children and adolescents. The charts consist of
a series of percentile curves that illustrate the distribution of selected body
measurements in children and preadolescents (CDC, 2000). This study used the
growth charts provided by the CDC to determine growth percentiles for
participants included in the study.

Health. The World Health Organization (WHO) defines health as “the
state of complete physical, mental, and social well-being and not merely the
absence of disease or infirmity” (World Health Organization, 2002).

Height. This physical measurement refers to the vertical distance from the
bottom to the top of something when it is standing upright (Merriam Webster).
For this study height refers to distance from the bottom of the preadolescents’
feet to the top of their heads when they were standing upright. The Detecto 439
medical scale was used to measure the height of participants in the study.

Preadolescent. This is the period of time in childhood that occurs just
before the onset of puberty. In girls the time is between the ages of 10 and 12 in

girls and 11 and 13 in boys (Merriam Webster).
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Rural. The term rural is one that relates to the country, country people or
life, or agriculture, (Merriam Webster). For this purpose only the following rural
areas of Alabama were considered: Bullock, Choctaw, Dallas, Greene, Hale,
Lowndes, Macon, Marengo, Perry, Pickens, Sumter and Wilcox counties (Auburn
University Outreach, 2004).

Weight. The physical measurement that refers to the quantity or thing
weighing a fixed and usually specified amount is called weight (Merriam
Webster). For this study weight is defined as the adolescents total body weight
expressed in kilograms. The Detecto 439 medical scale was used to measure the
weight of participants in the study.

Obesogenic environment. The term obsogenic environment refers to
“the sum of influences that the surroundings, opportunities, or conditions of life
have on promoting obesity in individuals or populations” (Swinburn, Egger &
Raza, 1999, p. 564).

Overweight. This term is a label that indicates a range of weights that are
greater than what is generally considered healthy for a given height. The terms
also identify ranges of weight that have been shown to increase the likelihood of
certain diseases and other health problems (CDC, 2010). Children and
preadolescents are identified as being overweight when they have a body mass
index (weight status) at or above the 95" percentile of the sex-specific weight
status-for-age growth charts (Ogden et al., 2010).

rANOVA. The repeated measures analysis of variance (rANOVA)

procedure is used to assess how independent variables influence continuous
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dependent variables (Howell, 2004). For the sake of brevity the acronym
rANOVA will be used throughout this document to designate this procedure.
Weight status. A simple, inexpensive, and noninvasive measure of a
person’s total body weight. The term is often used interchangeably with the terms
BMI. In contrast to other methods, with access to the proper equipment,
individuals can have their weight status routinely measured and calculated with
reasonable accuracy (CDC, 2010).
Delimitations
A number of factors can serve as delimitations in any research.
Delimitations are factors that set the parameters of a given study (Parajes, 2007),
and they are typically factors over which the researcher has control. The
following items are the delimiting factors for this study:

o Data were collected from only one area of Alabama’s Black Belt regions,
county, which was Macon County. Participants from this region may not
be representative of other Black Belt regions or other regions of Alabama.

o Data were only collected from following six schools in Macon County:
Catholic, D. C. Wolfe, Notasulga, South Macon, Tuskegee Public, and
Washington Public.

« Data were collected from participants who were in the 5™ grade during the
initial data collection in Fall 2002, Spring 2003, and Fall 2004. Additional
details regarding the procedures used to collect data from the

preadolescents’ are presented in Chapter 3.
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« Data were collected from caregivers in during the initial data collection in
Fall 2002. Details regarding the procedures used to collect data from the
caregivers are presented in Chapter 3.
e The preadolescents’ BMI was determined using anthropometric
assessment. Although there are other ways of determining BMI, weight
and height measurements were used in this study.
« All personnel involved in the data collection were nutrition students who
had been trained to conduct anthropometric assessments.
Limitations

At the outset of the study the researcher recognized several limitations of
the study. Those limitations were the limited geographic area from which the data
were collected, questions regarding the reliability and validity of food
questionnaires, and the impact of genetics on weight status. In addition, the level
of physical activity of the preadolescents were not taken into consideration.
Physical activity is related to energy expenditure, which is related to weight
status. Details regarding each of those limitations are presented in Chapter 5. In
addition, several factors emerged as limitations during the data collection and
analysis phases. Details regarding those factors are presented in Chapter 5.
Assumptions

There were a number of assumptions that were associated with this study.
The first assumption was that the preadolescents would deliver the information
packets to their caregivers. The researcher further assumed that caregivers

would understand instructions for completing the questionnaires, and that
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caregivers would understand the consent form. It was assumed that caregivers
would respond honestly to items on the survey. The researcher also assumed
that caregivers would complete and return the food questionnaire and caregiver
consent form.

There were several assumptions associated with the preadolescents’
completion of survey. The first assumption was that preadolescents would return
all paperwork required for them to participate in the study. The second
assumption was that preadolescents would understand the instructions for
completing the survey. It was also assumed that preadolescents would
understand the content and instructions for completing and returning the assent
form. It was assumed that the preadolescents would respond honestly to items
on the survey. The researcher assumed that participants who began the
research study would complete all three phases of the study.

The researcher made several assumptions about the accuracy of the data
collection process. One assumption was that there would be a standardized
procedure for data collection. It was also assumed that the instruments used to
collect the anthropometric measurements were accurate and calibrated correctly.

The researcher made several assumptions regarding the technicians and
the data collection process. The first assumption posited that the research
technicians would attend the training session for the data collection process. The
second assumption was that the technicians would follow the data collections

procedures. The third assumption was that the technicians would accurately
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record the weight and height measurements for each adolescent across each of
the three time periods.

The researcher assumed that measuring height and weight was an
accurate and reliable technique for determining BMI. An additional assumption
was that using BMI and age were reliable methods for determining the BMI-for-
age percentile rank for the preadolescents. The final assumption was that using
weight status was an accurate method of identifying preadolescents who are
overweight or at risk for being overweight.

Significance of Study

The anticipated outcomes from this study may provide a better
understanding of how a youth’s dietary intake affects the prevalence of obesity
over time. In order to clearly understand the factors that contribute to the
prevalence of preadolescents who are overweight or at risk for being overweight,
health care professionals need a better understanding of the relationship
between preadolescent’s dietary intake, their caregiver’s dietary intake, and the
preadolescents’ weight status. From this, measures could be developed to
address intervention and prevention of this condition.

Summary

Over the past several decades the prevalence of preadolescents in the
United States who are classified as being overweight or at risk for being
overweight continues to rise (Caprio, 2008; CDC, 2008; Ogden et al, 2008).
Research has revealed that the prevalence rate tripled from 1960 — 2008 (NCHS,

1999; CDC, 2003; Ogden et al., 2010). The prevalence rate of overweight and at
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risk for overweight African American preadolescents in Alabama is 30% (TFAH,
2011).

The cost associated with the care of preadolescents who overweight or at
risk for being overweight carries a heavy economic, societal, and personal
burden. The Annual healthcare costs associated with treating children and
preadolescents who overweight or at risk for being overweight continues to
increase (CDC, 2010; Marder & Chang, 2006). Excessive weight in
preadolescents increases the likelihood of hospitalization by as much as two to
three times (Marder & Chang). Excess weight in preadolescents also
predisposes them to a higher chance of being diagnosed with mental health
disorders or bone and joint disorders (CDC; Marder & Chang). Children and
preadolescents who are overweight or at risk for overweight are also likely to be
overweight or obese adults (Guo & Chumlea, 1999; Freedman et al., 2007).

This chapter presented a brief summary of literature related to the
prevalence of overweight and at risk for overweight status among
preadolescents. The chapter outlined the problem statement, purpose statement,
and research design. The operational definitions, limitations, assumptions, and
delimitations were also presented.

Chapter 2 will present and expanded review of literature related to the
variables of interest in the study. Chapter 3 will provide a detailed explanation of
the research methods that were used. Chapter 4 presents a summary of the

statistical analyses and results. Chapter 5 ends with a discussion of the findings,
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additional limitations encountered as the research was conducted, implications

for social change, and suggestions for future research.
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Chapter 2

This chapter presents a summary of the literature on the variables of
interest in the study. The chapter first presents a general overview of factors that
are related to weight status. Statistics are then presented regarding weight status
of residents in the Black Belt region of Alabama. The chapter then presents a
summary of literature which addresses the sociocultural variables that are related
to weight status in preadolescents. The chapter ends with an overview of
anthropometrics as it relates to this study.

Literature Review

Obesity is a condition that affects individuals regardless of their sex,
races, ethnicity, culture, socioeconomic status, nationality, or country origin
(Troiano et al., 1998). The CDC (2010) defined obesity as a condition in which a
person’s body mass index (weight status) is greater than or equal to 30. Obesity
is second only to smoking as the leading lifestyle-related cause of disease and
death in the United States (CDC).

During his administration as Surgeon General from 1998-2002 David
Satcher declared the condition of obesity as a disease (Healthy People, 2010).
With an increasing number of people experiencing symptoms of and
complications from lifestyle and diet-induced obesity, there is an epidemic public

health crisis. The term epidemic has typically been used by the CDC for
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outbreaks of infectious disease, but now the term is being used to describe the
prevalence and rapid rise of obesity in the United States (CDC, 2010).

Over the past decade, programs and policies to prevent obesity have
increased significantly, along with the funding and support of federal nutrition
programs (FRAC, 2010). However, the prevalence of preadolescents who are
overweight or at risk for being overweight continues to increase (CDC, 2008;
Ogden et al, 2008). Therefore, a thorough understanding of factors which
contribute to the obesity epidemic are needed by the government, the medical
community, families and individuals. Professionals must first develop a better
understanding of the factors related to obesity before they can develop and
implement effective intervention and treatment programs.

Factors Related to Obesity

There is not a single prevailing cause of obesity, rather there is a complex
set of interactions among factors such as economics, race/ethnicity, social, and
cultural factors that contribute to obesity (Caprio et al., 2008). Frequently these
factors interact to present a complex set of dynamics that contribute to a growing
national and international problem. When attempting to understand the etiology
of obesity, one must have a full understanding of the factors related to obesity.
The following paragraphs summarize the impact of economics, race/ethnicity,
and geographic location on obesity in Alabama

Socioeconomic Status. Past studies have shown that socioeconomic
factors such as annual income is inversely related to the prevalence of obesity

(James, Nelson, Ralph & Leather, 1997; Caprio, et al, 2008). According to one

21



study, “More than 33 percent of adults who earn less than $15,000 per year are
obese, compared with 24.6 percent of those who earn at least $50,000 per year”
(TFAH, 2011). Research has shown that families of low socioeconomic status
and families who live in poverty have the highest risk for being overweight
(Danielziek, Czerwinski-Mast, Langnase, Dilba B., & Muller; 2004).

Poverty may be defined as lack of resources and limited economic
potential (US Census, 2010). The association between poverty and obesity may
be mediated, in part, by the low cost of energy-dense foods and may be further
reinforced by the high palatability of sugar and fat (Drewnowski & Specter, 2004,
p. 6). Drewnowski and Darmon (2005) hypothesized that the link between obesity
and poverty may be through economic issues related to the cost of a healthy diet.
Healthy foods are more expensive to buy; fast food tends to be more available
and more affordable than healthy food at full service restaurants; and healthier
foods are less accessible for those who are on a fixed income. From
sociocultural perspective it would seem that the economics of healthy eating may
force individuals of limited income to purchase and consume the less expensive,
but unhealthy, food choices.

Race/Ethnicity. A number of studies have shown that race or ethnicity is
a factor that is related to obesity (Caprio, 2008; TFAH, 2011). Several studies
have shown that African Americans have higher rates of overweight and obesity
than other segments of the population (Caprio et al.; Ogden et al., 2006; Ogden

et al. 2010; TFAH; Wang & Beydoun, 2007). Obesity rates for African American
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adults are greater than or equal to 30% of the population in 44 states. In nine
states, 40% of African American adults are overweight or obese (TFAH, 2010).
Race/Ethnicity, Poverty, and Obesity in Alabama

Approximately, 26 percent of all Alabamians describe themselves as being
Black (US Census, 2009). This is the sixth highest percentage of a Black
population among all 50 states. Poverty places individuals at a greater risk for
becoming obese (James, et al., 1997; TFAH, 2011). In 2003, more than 33% of
Alabama’s counties had 20% or more of their population living below the poverty
line. Alabama has 4,708,708 residents, of which 24.2% are children and
preadolescents. In 2006 over 707,051 individuals in Alabama lived below the
poverty level (FRAC, 2006). Almost 35% of those individuals were children and
adolescents aged birth to 18 years.

One of the rural regions of Alabama being studied in various ways both
nationally and locally is the Black Belt, which is a vast stretch of fertile farmland
(dark soil),that extends from Georgia through Alabama and Mississippi. While
the soil color gave the area its name, historically African Americans have
predominantly populated the counties of the Black Belt. The Black Belt is
primarily an agricultural landscape that is characterized by high rates of poverty,
unemployment, and crime; poor access to medical care; and limited housing
choices for it residents (Auburn University Outreach, 2004). Definitions about the
specific counties that make up this region vary, but for this purpose of this study

the following rural areas of Alabama were considered for participating in the
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study: Bullock, Choctaw, Dallas, Greene, Hale, Lowndes, Macon, Marengo,
Perry, Pickens, Sumter and Wilcox counties.

Areas of the Black Belt includes some of the poorest counties in the
United States (Falk, Bruce, & Rankin, 1992). Recent statistics indicate that the
Black Belt region has the highest poverty rate for children under 18. Table 1
shows the poverty rates for children under 18 in the United States. The table also
shows that for the years 1979 — 2005 the Black Belt region had and continues to
have the highest percentage of children living in poverty. The tables shows that
in 2005 over 27% of children and preadolescents in Alabama lived in poverty,
compared to 19% for the national average of United States (US Census, 2009).
Table 1

Regional Percentages of Persons Under Age 18 Living in Poverty in the US

Year
Region 1979 1989 1999 2005
U.S. total 16.0 17.9 16.2 18.5
South 20.2 21.7 18.7 21.9
Black Belt 27.0 28.4 24.3 274
Other areas 17.3 19.2 16.9 20.2
of the south
Non-South 14 .4 16.4 15.1 17.0

Over Weight Status in Preadolescents
Preadolescents comprise a significant proportion of the world's population;

some estimates put the number of youth at over 30 percent of the world
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population (Caprio, et al., 2008). Over the past three decades the number of
overweight and obese preadolescents and adolescents (6-17 years of age) in the
United States has tripled. In 1960 approximately 4% of preadolescents were
considered overweight or obese. Results from the 1999-2000 National Health
and Nutrition Examination Survey showed that the number of overweight and
obese preadolescent increased to 15% (NCHS, CDC, 2003).

Other research has shown that the time frame at which children and
preadolescents become overweight or obese varies by race (Saha, Eckert, Pratt
& Shankar, 2005). A study by Saha and colleagues revealed that 25% of African
American preadolescents were at risk for being overweight or were overweight at
or before the age of 7; however that percentage was not reached among white
males until age 10 and among white females until age 11. These researchers
stress the importance of prevention efforts beginning early and being tailored to
the needs of specific populations. The findings also indicate the need for race-
specific timing of interventions.

The prevalence of overweight and at risk for overweight preadolescents in
Alabama has risen since 2003. According to data published by Trust for
America’s Health (2010), in 2005 Alabama ranked first in the nation for child
obesity rates, which stood at 16.7%. The same study revealed that from 2004 —
2007 Alabama ranked first in the nation for the percentage of children who were
living in poverty. Recent statistics from (TFAH, 2011) indicated that Alabama
ranks 15™ in the nation for the overall prevalence of preadolescents who are

obese and overweight, with approximately 30% of preadolescents in the state
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being considered either overweight or obese. These statistics should be cause
for concern because Alabama’s overall ranking in terms of child well-being is 47"
(Voices for Alabama Kids, 2010; Kids Count, 2010).
Factors Related to Obesity in Preadolescents

Past research has revealed a number of variables which affects the weight
status of preadolescents. Several studies have revealed a link between
preadolescents’ dietary patterns and their parents’ level of education (Kranz &
Siega-Riz, 2002; Xie, Gillard, Li & Rockett, 2003). Other studies have indicated a
connection between preadolescents’ dietary patterns and their and parental
income level (James, Nelson, Ralph & Leather, 1997; Caprio, et al.,). Other
researchers had suggested that although parents determine what foods are
available through their choices in purchasing and serving foods, preadolescents’
individual food preferences are also important determinants of what they actually
eat (Birch, 1999). This section of the dissertation will cover previous research
which has linked obesity to the caregivers’ level of education, caregiver influence,
impact of family meals, food preferences, fast food consumption, and food
insecurity to obesity in preadolescents.

Caregivers’ Education. Past research has indicated a connection
between parents’ level of education and preadolescents’ dietary habits.
Preadolescent’s health consciousness and more nutritious dietary patterns have
been associated with higher levels of parents’ education (Kranz & Siega-Riz,

2002; Xie, Gilliland, Li, & Rockett, 2003). Healthier food choices are noted to be
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higher for preadolescents with better educated parents (National Longitudinal
Study of Preadolescent Health [NLSAH], 2005).

Caregiver Influence. Preadolescents who live in an obesogenic
environment are at the greatest risk for becoming obese. An obesogenic
environment is defined as “the sum of influences that the surroundings,
opportunities, or conditions of life have on promoting obesity in individuals or
populations” (Swinburn, Egger & Raza, 1999, p. 564). Parental obesity is a
stronger predictor of adult obesity than a child’s weight status before age 3. A
child with one obese parent is three times more likely to be obese as an adult
than a child who has no obese parent, and a child with two obese parents is 13
times more likely to be obese as an adult (Whitaker et al., 1997). Maternal
obesity is also predictive of obesity during middle childhood (Strauss & Knight,
1999). However, other studies which have examined the potential genetic effects
of maternal weight status on preadolescent from birth through preschool age
have been inconclusive. One study suggested that genetic influences on
preadolescent’s weight may be independent of those factors that influence
weight status in adults (Stunkard, Berkowitz, Stallings & Cater, 1999).

Modeling and Family Meals. Parents are key role models for their
preadolescents. Parents can encourage preadolescents to eat healthy foods by
modeling behavior associated with healthy eating (Fisher & Birch, 1999).
Preadolescents are more likely to try a new food if they have observed an adult,
particularly their mother, eating it (Harper & Sanders, 1975). Tibbs et al. (2001)

suggest that parental modeling may be particularly significant in African
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American families because it builds on the strength of the family and kinship
networks. Parents who have a laissez-faire approach to child feeding or are not
concerned about particular dietary habits may be less likely to set dietary rules
for preadolescents or model healthy dietary behaviors (Tibbs et al.).

In one study the frequency of family meals was positively correlated with
the intake of recommended nutrients for proper growth and was negatively
correlated with soft drink consumption (Neumark-Sztainer, Hannan, Story, Croll &
Perry, 2003). Results from one study (NLSAH, 2005) revealed that shared family
meals was positively associated with preadolescents’ higher consumption of
fruits, vegetables, and dairy products. The presence of at least one parent during
the evening meal was the most significant parent behavior related to
preadolescent eating habits. The study included more than 18,000
preadolescents and the data revealed that food consumption patterns differed
significantly by ethnic group. Given the large effect found in this analysis and the
fact “that one of every three preadolescents reported eating three or fewer meals
with their parent(s), lack of family meals constitutes a prevalent risk factor for
poor food intake” (Videon & Manning, 2003, p. 370). Family meals also play a
significant role in preventing unhealthy weight control practices among
preadolescents (Neumark-Sztainer, Wall, Story & Fulkerson, 2004). The
researchers suggest that caregivers make a concerted effort to increase the
frequency of family meals and make them pleasant experiences for the

preadolescent.
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Food preferences. Although parents determine what foods are available
through their choices in purchasing and serving foods, preadolescents’
preferences are important determinants of what they actually eat (Birch, 1999).
“Preferences for sweet taste, probably for salty taste, and the rejection of sour
and bitter tastes are innate and unlearned” (Birch, 1998, citing Beauchamp et al.,
1994). The preference for sweetness is positively related to consumption of
sweet foods by preadolescents (Olson & Gemmill, 1981). Preadolescent’s eating
preferences develop in the context of palatable food, social setting, emotional
states, attitudes, knowledge and beliefs about nutrition, food and eating (Birch,
1998; Birch, Zimmerman & Hind, 1980). “By the time children are 3 or 4 years
old, eating is no longer deprivation-driven but is influenced by their
responsiveness to environmental cues about food intake” (Patrick & Nicklas,
2005, p. 83). Research has shown that by age 13, preadolescents consume
more carbonated soda than milk, 100% fruit juice, or fruit drinks (Rampersaud,
Bailey & Kauwell, 2003). Another study showed that “Preadolescents who had
greater restriction on sugar intake demonstrated a greater preference for
sweetness in drinks than preadolescents who had less restriction, the opposite
outcome desired by parents (Liem, Mars & DeGraaf, 2004).

Other food preferences are learned from early experience and are
associated with social contexts of eating and with physiological consequences
(Birch, 1998). Children may develop a preference for energy dense foods when
those foods are associated with positive physiological effects like satiety (Birch,

1998). Preadolescents also tend to prefer the foods that are served in the home
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(Birch & Marlin, 1982). Children and preadolescents demonstrate a preference
for healthier foods when such foods are readily available at home (Baranowski,
Cullen & Baranowski, 1999; Story, Neumark-Sztainer & French, 2002).

Fast food consumption. A study by French, Story, Neumark-Sztainer,
Fulkerson and Hannan (2001) revealed that fast food consumption was positively
related to the availability of unhealthy foods at home. The study indicated that
fast food consumption was inversely related to the students, their mother’s, and
their peer’s concerns about healthy eating. Data from the Continuing Survey of
Food Intake by Individuals [(CSFII), 1994-1996) revealed that of 6,212
preadolescent and preadolescents who took the survey, 30% consumed fast
food on a typical day. Their rate of consumption was statistically significant
across gender, racial/ethnic groups, and regions of the country. When
socioeconomic status and demographic variables were controlled, “increased
fast-food consumption was independently associated with gender, age, higher
household income, non-Hispanic black race/ethnicity, and residing in the South”
(Bowman et al., 2004, p. 112). In contrast, a study by French et al. (2001) did
not find an association between frequent consumption of fast food and obesity. In
this survey of 7-12 graders in 31 schools, boys who ate fast foods three or more
times per week had lower weight status than boys who ate fast food fewer than
three times per week. There were also no differences in the weight status for
females related to the frequency of fast food.

Food insecurity. Hunger and food security were major concerns for a

large number of Americans. Almost 3.4% of Alabama resident are classified as
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having low food security and 12.3% are at the low or very low food security level.
Alabama ranked 16" in the nation along with Kansas and Maine for the number
of residents with hunger and food security issues

(http://www.frac.org/html/hunger_in_the us/hunger_index.html, April 30, 2007).

Several national studies indicate a strong association between food
insecurity and obesity (Adams et al., 2003; Hampton, 2007; Townsend et al.,
2001; Wilde & Peterman, 2006). In one study, Olson (1999) found a significantly
positive association between weight status and food insecurity for women of
childbearing age. This study controlled for income and other important
confounders. The positive association between food insecurity and OB among
women may be the result of socio-economic deprivation and lack of access to
resources (Dietz, 1995; Kaiser et al., 2002; Olson, 1999; Tarasuk, 2001).

In a national survey of 16-year old students, several researchers (Gulliford
et al., 2005; Gulliford et al., 2006a) found that food insecurity was associated with
issues concerning weight. In this study the students who were trying to gain
weight had the strongest food insecurities. Due to uncertain access to adequate
food, individuals who are food insecure may over-consume when food is
available (Cook et al., 2004; Gulliford & others, 2006a; Polivy,1996;Townsend,
2001). Several studies have shown that intermediate levels of food insecurity are
positively related to obesity (Adams et al., 2003; Dietz, 1995).

Other studies have shown that people with food insecurities tend to have a
preference for low-cost energy-dense foods (Drewnowski & Specter, 2004;

Gulliford et al., 2003; Tarasuk, 2001) such as high-fat and high-sugar processed
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foods. Research has shown that the energy dense foods often taste better and
are cheaper than fresh fruits, vegetables and low-fat dairy products (Hampton,
2007; Drewnowski & Specter, 2004). Preference for low-cost energy-dense
foods (Drewnowski & Specter; Gulliford et al., 2003; Kaiser and others, 2002)
may be reinforced by the pleasing taste of sugar and fat.

Past research on food insecurities underscore the sociocultural dynamics
of food insecurity. Past research has linked food insecurities to a number of
social, emotional, physical, and psychological outcomes (USDA, 2006). Figure 1
graphically depicts factors that contribute to food insecurities and some of the
resulting outcomes. The top part of the graphic shows some social and cultural
factors that contribute to food insecurity. The lower half shows some of the
physical, psychological, and medical consequences of food insecurity. The graph
clearly indicates that poor body weight status is one of the possible outcomes.

Food access and affordability. There has been some research which
indicates that food access and affordability is related to obesity. According the
Food Research and Action Center (FRAC, 2010) a number of households in the
United States report challenges in the accessibility and affordability of fresh fruits
and vegetables. Those households are in different areas of the country, they
consist of homes from different income and racial and ethnic groups, and the
residents in those homes are of varying health status. The report showed that at
least one in ten of those households contained children. Hispanics and Blacks in
the report had more difficulty in accessing fresh fruits and vegetables than

Whites or Asians.
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Figure 1. A Schematic of social and cultural determinants and consequences of
food insecurity

Energy balance. Excessive weight gain occurs when energy intake
exceeds energy output, but the relative importance of energy intake versus
energy output remains controversial (Jeffery & Utter, 2003). The energy intake
and expenditure equation is not as simple for preadolescents because they need

about 2% greater energy intake than output to support proper growth and
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development (Parsons, Power, Logan & Summerbell,1999). Therefore, research
regarding obesity prevention in preadolescents is complicated by the difficulty in
measuring small imbalances in energy intake and energy expenditure in this age
group (Leibel, Rosenbaum & Hirsch,1995; Wells,1998).

Effects of Overweight Status on Preadolescents

Results regarding the effects of overweight and obesity on youth health
and well-being are contradictory. Results from the 1996 NLSA reported that
overall “preadolescents with above normal body mass did not report poorer
emotional, school, or social functioning” (Swallen, Reither, Haas & Meier, 2005,
p. 340). However, among younger preadolescents, the 12- to 14-year olds, there
was a deleterious effect of obesity on self-esteem, depression, and school/social
functioning. For all preadolescents, there was a significant negative association
between weight status and physical health.

Some of the immediate health effects of obesity in preadolescents are that
it places preadolescents at greater risk for cardiovascular disease, which results
in high cholesterol and high blood pressure (Freedman, et al., 2007);
prediabetes, a condition in which blood glucose levels indicate a high risk for
development of diabetes (American Diabetes Association, 2011) as well as a
host of other problems such as bone and joint problems, sleep apnea, and social
and psychological problems such as stigmatization and poor self-esteem
(Daniels, 2005; Dietz, 2004; Office of the Surgeon General, 2010).

There are also a number of long-term health consequences for children

and preadolescents who are obese. They are likely to be obese as adults
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(Freedman et al, 2001; Freeman et al., 2005, Freedman, et al., 2009; Guo,
1999). They are more at risk for adult health problems such as heart disease,
type 2 diabetes, stroke, several types of cancer, and osteoarthritis (Office of the
Surgeon General, 2010). One study showed that preadolescents who became
obese as early as age 2 were more likely to be obese as adults (Freedman, et
al., 2005). Preadolescents who are overweight and obese face an increased risk
for many types of cancer, including cancer of the breast, colon, endometrium,
esophagus, kidney, pancreas, gall bladder, thyroid, ovary, cervix, and prostate,
as well as multiple myeloma and Hodgkin’s lymphoma (Kushi, Byers, Doyle,
Bandera, McCullough, & Gansler, 2006).

There are also socioemotional consequences for preadolescents who are
overweight or at risk for overweight. Obesity during adolescence is associated
with lower levels of educational and career attainment. There is also an
increased likelihood of depressive symptoms (Merten et al., 2009). This is a
concern because it puts individuals at risk for a life-long struggle with mental
health. Guo and colleagues (2001) found that female preadolescents were more
vulnerable to psychosocial distresses as a societal pressure as young adults,
than their male counterparts. This vulnerability could contribute to a continuous
incline in the prevalence of overweight and obesity as these individuals begin to
have families of their own.

Anthropometric Measures of Weight Status
Weight. Weight status in children is determined by guidelines set by

governmental agencies such as the CDC (2011). The guidelines use a series of
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anthropometric or body measures to first determine the preadolescents’ BMI. The
body mass index is then used to as a classification scheme to determine overall
weight status. Body mass index is determined through comparing a
preadolescents’ height and weight against the pediatric growth charts.

Height. Height, or length for age, is an indicator of a child’s linear growth
relative to the child’s age (Leonberg, 2008). Height is calculated by measuring
the distance from the bottom of the feet to the top of the head in a human body
when a person is standing erect. Frequently a preadolescents’ height is
compared to others of the same age and gender.

Weight -for-age is an indicator of the health and nutritional status of
individual. Weight is the first anthropometric measurement to reflect disruptions
of either health or nutritional status. When plotted on the appropriate CDC
growth chart, weight it is an indicator of an individual’s weight compared with
others of the same age and sex (CDC, 2011).

Growth charts. Growth charts set important parameters for evaluating the
nutritional and weight status of child or preadolescents’ growth. The charts are
gender and age specific (CDC, 2011; Leonberg, 2008). The growth charts
consist of a series of percentile curves that represent the distribution of
measurements of the population evaluated. CDC Growth Charts are used to
determine the corresponding weight status-for-age and sex percentile. A
percentile is used to indicate what proportion of the population the child’s
measurement meets or exceeds. Pediatric growth charts have been used by

pediatricians, nurses, and parents to track the growth of infants, preadolescent,
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and preadolescents in the United States since 1977. Growth charts are not
intended to be used as a sole diagnostic instrument. Instead, growth charts are
tools that contribute to forming an overall clinical impression of the child being
measure (CDC, 2011).

BMI-for-age. The BMI-for-age is a screening tool that is used to identify
individuals who are obese, overweight and/or underweight, when compared to
someone others who are considered to be at a healthy or normal weight. BMI is
an indirect measure of body fatness that has been shown to be related to adult
adiposity and health risks. Body mass index is recommended as the standard
measure of fatness in preadolescents and children 2 years of age and older
(American Academy of Pediatrics, 2003; Cole, Bellizzi, Flegal & Dietz, 2000; de
Onis, 2004).

While the use of the BMI to determine weight status promotes early
identification of preadolescents who may be at risk for obesity (Pietrobelli et al.,
1998), BMlI is not a perfect approximation of excess adiposity because weight
status varies by race and gender (Daniels, Khoury, & Morrison, 1997). Using
more than one measurement technique may be needed for an accurate
assessment of weight status, particularly in preadolescents of non-Caucasian
descent (Chai et al., 2003). Other measures are skin fold thickness and waist,
hip and thigh circumferences. Body composition can also be measured by
bioimpedance analysis (BIA) and dual energy X-ray absorptiometry (DXA)

(Pietrobelli, 2004).

37



Weight status determines the relative position of a preadolescents’ weight
relative to preadolescents of the same sex and age (CDC, 2011). Weight status
for preadolescents is calculated differently for girls and boys. When examining
weight status in preadolescents practitioners must use different growth charts for
males and females because a) the amount of body fat changes with age and b)
the amount of adiposity differs between girls and boys. Because of these factors,
the interpretation of weight status is both age- and sex-specific for
preadolescents and teens. The CDC body mass index-for-age percentiles charts
take into account these differences and allow translation of a weight status
number into a percentile for a preadolescent’s sex and age (CDC, 2000). There
are separate charts for boys and girls. An example of a chart for boys is
presented in Appendix K and a sample of a chart for girls is presented in
Appendix L. Table 2 reveals the percentiles specific to age and sex that were

used to classify the weight status in preadolescents in this study.
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Table 2

Percentiles Used to Determine Weight Status in Preadolescents

Percentile Weight status

Less than 5th percentile Underweight

5th percentile to less than 85th percentile Healthy weight

85th percentile to less than 95th percentile At risk for overweight

Equal to or greater than the 95th percentile Overweight

Note: Adapted from “Changes in Terminology for Childhood Overweight and
Obesity” by Ogden and Flegal, 2010, National Health Statistics Reports, 25, June
25, 2010.

To get an accurate assessment of a preadolescents’ weight status the
preadolescent should be measured at several different times because the
amount of body fat changes with age. The levels of body fat which are
considered “at risk of overweight” and “overweight” decline slightly from age 2
until age 5.5 and then rises gradually. By age 18, youth weight status categories
are the same as those used with adults where BMIs in the range of 25-29.9 are
considered overweight and BMIs of 30 and above are considered obese (Cole et
al., 2000).

The BMI and weight status-percentile-for-age do not directly measure
body fat, but weight status-for-age is significantly correlated with subcutaneous
and total body fatness in preadolescents (Garrow & Webster,1985; Kuczmarski,
Ogden, Guo, et al., 2000). As a result, although the vast majority of
preadolescents with a weight status-percentile-for-age over the 85th percentile
may have too much body fat, very athletic kids, particularly athletic African-

American teenage boys, may have a high weight status-for-age due to extra
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muscle mass, not excess body fat. Therefore it's important that preadolescents
with a weight status-percentile-for-age over the 85th percentile be evaluated by a
health professional. CDC growth charts account for differences in gender but the
charts do not take into consideration race or ethnic group membership.

The accuracy of weight status varies substantially according to the
individual child’s degree of body fatness (Barlow, 2007). Among obese
preadolescents (or a weight status-for-age greater than or equal to the 95th
percentile), weight status is a good indicator of excess body fat. However, among
preadolescents who are at risk for overweight (or a weight status-for-age
between the 85th and 94th percentiles), elevated weight status levels can be a
result of increased levels of either fat or fat-free mass. Similarly, among relatively
thin preadolescents, differences in weight status are often due to differences in
fat-free mass.

Conclusions about weight status. Weight status should serve as an
initial screening for children and preadolescents. A health care provider should
integrate other factors into a health assessment, including evaluations of diet,
physical activity, family history, and other appropriate health indicators (Barlow,
2007). Weight status is a reasonable indicator of body fat for both adults and
preadolescent. Because weight status does not measure body fat directly, it
should not be used as a diagnostic tool. Instead, weight status should be used as
a measure to track populations and as a screening tool to identify potential

weight problems in individuals (CDC, 2011).
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Summary

The overweight epidemic among preadolescents, in particular among
those living in poverty, has become a major priority for public health (Barlow,
2007; Caprio et al., 2008). Weight status is currently the principal public health
nutrition problem in the United States. As the prevalence of obesity has
increased, the number of programs to prevent obesity have increased
significantly (FRAC, 2010). However, the prevalence of preadolescents who are
overweight or at risk for being overweight continues to increase (CDC, 2008;
Ogden et al, 2008). Skinner et al. (2004) underscored the complexity of obesity
prevention efforts because there are multiple potential causes of obesity.

Factors such as economics, race/ethnicity, society, and culture are related
to the prevalence of obesity (Caprio et al., 2008). Past studies have shown that
annual income is inversely related to the prevalence of obesity (James, Nelson,
Ralph & Leather, 1997; Caprio, et al, 2008). Research has also revealed that
families of low socioeconomic status and families who live in poverty have the
highest risk for being overweight (Danielziek, et al., 2004). Other studies have
shown that race or ethnicity is related to obesity (Caprio, 2008; TFAH, 2011).
Specifically studies have shown that African Americans have higher rates of
obesity than other segments of the population (Caprio et al.; Ogden et al., 2006;
Ogden et al. 2010; TFAH; Wang & Beydoun, 2007).

Studies show that parents have a strong impact on their children’s weight.
Studies have revealed a link between preadolescents’ dietary patterns and their

parents’ level of education (Kranz & Siega-Riz, 2002; Xie, Gillard, Li & Rockett,
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2003). Healthier food choices tend to be higher for preadolescents with better
educated parents (National Longitudinal Study of Preadolescent Health [NLSAH],
2005). Other studies have indicated a link between preadolescents’ dietary
patterns and their and parents’ income (James, Nelson, Ralph & Leather, 1997;
Caprio et al.). Parental obesity has also been shown to be a stronger predictor of
adult obesity than a child’s weight status (Whitaker et al., 1997).

Parental modeling and family meals are related to obesity in
preadolescents (Harper & Sanders, 1975). Tibbs et al. (2001) suggested that
parental modeling may be particularly significant in African American families
because it builds on the strength of family and kinship networks. Frequency of
family meals is positively correlated with the intake of recommended nutrients for
proper growth (Neumark-Sztainer, Hannan, Story, Croll & Perry, 2003). Results
from one study (NLSAH, 2005) revealed that shared family meals were positively
associated with preadolescents’ higher consumption of healthy foods. Children
and preadolescents demonstrate a preference for healthier foods when such
foods are readily available at home (Baranowski, Cullen & Baranowski, 1999;
Story, Neumark-Sztainer & French, 2002).

Food insecurity and food accessibility have been linked to obesity. Several
studies have indicated a strong association between food insecurity and obesity
(Adams et al., 2003; Hampton, 2007; Townsend et al., 2001; Wilde & Peterman,
2006). According the Food Research and Action Center (FRAC, 2010) a number
of households in the United States report challenges in the accessibility and

affordability of fresh fruits and vegetables.
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Excess weight is known to lead to severe, chronic diseases including Type
Il diabetes and asthma, yet in most cases, it is a preventable condition
(Wisemandle, Maynard, Guo, & Siervogel, 2000). It is therefore important for
educators, nutritionists, and health care professionals to gain better insight of
how dietary intake impacts weight status in preadolescents. Through such
knowledge, better prevention and intervention programs can be developed.

This chapter presented a summary of literature related to obesity in
America. The focus was specifically on literature related to obesity in
preadolescents. Chapter 3 will cover the research methodology that was used to
conduct the study. Chapter 4 presents the result, and Chapter 5 presents the

discussion and conclusion.
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Chapter 3
Research Method
The purpose of the study was to assess whether the dietary intake
variables of preadolescents and their caregivers predicted the weight status of
preadolescents across the span of 18 months. The study also investigated the
prevalence of overweight and at risk for overweight preadolescents across the
span of 18 months. The focus of the study was on African American
preadolescents participating in the Alabama Cooperative Extension System
Programs. Chapter 2 presented the literature related to the variables on interest
in this study. This chapter details the method that was used to collect data for this
study. The chapter discusses the research design, the data collection
procedures, the sampling frame and the sampling procedures.
Research Design
This exploratory study employed a quantitative, non-experimental,
repeated measures research design. Leedy and Ormond (2005) assert that
qguantitative research is applied in order to explain, authenticate, or validate
relationships. The researcher was interested in assessing the relationships
between the variables of interest; therefore the quantitative research paradigm
was appropriate for this study. The advantages of the quantitative research
design made it appropriate for this study for the following reasons: the researcher

was able to remain objective in the data collection process; the independent
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variables (preadolescent’s and their caregivers’ dietary intake) and the
dependent variable (preadolescent’s weight status) were clearly stated; data for
the dependent variable (preadolescent’s weight status) were collected three
times over a period of 18 months (Creswell, 2003).

The research was non-experimental because it was not possible to
implement the major requirements of true experimental research such as random
assignment of participants. In addition, the researcher was not able to
manipulate the independent variable (weight status participants) in the study
(Trochim & Donnelly, 2007). Therefore the non-experimental design was
appropriate for this study because such an approach is good for an exploratory
study where the researcher seeks to determine the relationship between
variables but the researcher cannot use a true experimental approach.

The repeated-measures design enables researchers to collect data on a
given variable or set of variables for the same group of participants on several
different occasions (Leedy & Omrod, 2001; Stevens, 2009). According to
Kilpatrick & Feeney (2007) the use of repeated measures designs offers the
following advantages: fewer participants are needed; there is less random error
because we hold people constant; we can extract variance due to people from
other sources of error; and there is greater power to test within-subjects effects.
With the repeated measures design each participant serves as his or her control
(Leedy & Omrod, 2001) and smaller samples are needed. The repeated
measures design was appropriate for this study because the researcher was

interested in determining how preadolescent’s dietary intake impacted their
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weight status across time and how the prevalence of overweight and at risk for
overweight preadolescents changed over time.
Sampling Frame

A purposive sampling scheme was used to recruit participants for the
study. This sampling procedure is used when a researcher has a specific
purpose and is interested in specific groups (Trochim & Donnelly, 2007). The
researcher was specifically interested in examining the relationship between the
participants’ dietary intake, their weight status, and their parents’ dietary intake.
Therefore the use purposive sampling was appropriate for this research.
Research Questions/Hypotheses

Three research questions drove the focus of this study. The hypothesis for
each question was stated in the null form. The null hypothesis proposes that
there is not statistically significant relationship between the variables of interest in
a given study (Howell, 2004). If statistical computations provide values that are
significantly different, then the null form of the hypothesis is rejected and its
alternative form is accepted (Black, 1999; Howell, 2008). The following three
research questions were investigated in this study.

Research Question 1. How well does preadolescents’ dietary intake
predict their body mass index (BMI) across time?

Null Hypothesis 1 (Ho): Preadolescents’ self-reported dietary intake
variables, as measured by the KFQ (total calories, carbohydrates,
monounsaturated fat, polyunsaturated fat, protein, fiber, servings of
vegetables), are not statistically significant predictors of their BMI
as determined by their height and weight, over a span of 18
months.

Alternate Hypothesis 1 (Ha): Preadolescents’ self-reported dietary
intake variables, as measured by the KFQ (total calories,
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carbohydrates, monounsaturated fat, polyunsaturated fat, protein,
fiber, servings of vegetables), are statistically significant predictors
of their BMI as determined by their height and weight, over a span
of 18 months.

Research Question 2. To what degree do caregiver self-reported dietary

intake variables predict preadolescents’ weight status as determined by

their BMI?
Null Hypothesis 2 (Ho): Caregiver self-reported dietary intake
variables (total calories, carbohydrates, monounsaturated fat,
polyunsaturated fat, protein, fiber, servings of vegetables), as
measured by the HHHQ, are not statistically significant predictors of
preadolescents’ weight status, as determined by their BMI.
Alternate Hypothesis 2 (Hy): Caregiver self-reported dietary intake
(total intake of calories, carbohydrates, monounsaturated fat,
polyunsaturated fat, protein, fiber, servings of vegetables), as
measured by the HHHQ, are not statistically significant predictors of
preadolescent’s weight status, as determined by their BMI.

The null hypotheses for Research Questions 1 and 3 were assessed using
multiple regression analysis, which is a parametric statistical procedure that is
used to assess the degree to which a set of independent variables predicts an
outcome or dependent variables (Howell, 2004; Mertler & Vanatta, 2005;
Stevens, 2009). Therefore the use of multiple regression analysis is appropriate
for testing the null hypothesis for this research questions. The independent
variables for Research Question 1 were the preadolescents’ daily dietary intake
of total calories, protein, carbohydrates, calcium, monounsaturated fat,
polyunsaturated fat, fiber, and servings of vegetables. The dependent variable
was preadolescents’ BMI. The independent variables for Research Question 2
were the caregivers’ daily dietary intake of total calories, protein, carbohydrates,

calcium, monounsaturated fat, polyunsaturated fat, fiber, and servings of

vegetables. The dependent variable was preadolescents’ weight status.
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Research Question 3. What is the change in the prevalence of overweight
and at risk for overweight preadolescents, as determined by their weight
status, over a span of 18 months?
Null Hypothesis 3 (Ho): There is not a statistically significant
change in the prevalence of overweight and at risk for overweight
preadolescents, as determined by their weight status, over a span
of 18 months.
Alternate Hypothesis 3 (Ha): There is a statistically significant
change in the prevalence of overweight and at risk for overweight
preadolescents, as determined by their weight status, over a span
of 18 months.

The null hypothesis for Research Question 3 was tested using a repeated
measures analysis of variance (rANOVA). The rANOVA procedure is used to
assess how independent variables influence continuous dependent variables
(Howell, 2004). The with-in subjects variable was the preadolescents’ weight
status. There was not between subjects variable for this research question.
Power and Sample Size Determination

The reliability of results from a statistical analysis is partly a function the
sample size from which the results were computed (Howell, 2004; Mertler &
Vanatta, 2005; Stevens, 2009). An a priori determination of sample size
establishes the minimum number of cases needed for achieving a desired
significance level (Stephens). There were two major statistical procedures used
to analyze data for this study; those procedures were the multiple regression
analysis and the rANOVA. A separate sample size determination was conducted
for each procedure.

In general, the minimum sample size for regression analysis is affected by

the following a) level of desired power (y); b) accepted level of error (€), and c)

48



the value of the squared population multiple correlation (p?) (Stevens, 2009).
According to Stevens, using the parameters of y = .80, € = .05, and p?=.50, the
minimum sample size needed to generate a reliable regression equation for 8
predictor variables (preadolescent dietary intake of total calories, carbohydrates,
monounsaturated fat, polyunsaturated fat, protein, fiber, servings of vegetables)
would be n = 103. Other research recommends that using a ratio of 15 responses
per variable will produce a reliable regression equation (Mertler & Vanatta, 2005).
Therefore, with 8 predictor variables and 15 participants per variable,
approximately 120 participants (8 predictor variables X 15 participants per
variable) would be needed to produce a reliable regression equation. The
researcher used the above referenced parameters to determine that 103-120
participants would be needed to generate a reliable regression equation. Results
regarding the number of participants and the adequacy of the obtained sample
for the multiple regression analyses are presented in Chapter 4.

The minimum sample size for repeated measures is affected by the
following a) level of desired power (y); b) effect size, and c) average correlations
between the repeated measures, which in this study was preadolescent BMI
(Stevens, 2009). For this study the desired level of power was set at y = .80. A
small effect size of .25 was chosen, and the average estimated correlations
between BMI across the three time intervals was estimated to be r=.80. The
table by Stevens revealed that a minimum sample size of n = 54 was needed for
the rANOVA. Results regarding the number of participants and the adequacy of

the obtained sample for the rANOVA analyses are presented in Chapter 4.
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Setting

Participants in this study were from the Black Belt region of Alabama. The
racial makeup of the Black Belt region was 52.24% African American (307,734
people), 45.87% White (270,175 people), 0.25% Native American (1,472
people), 0.52% Asian (3,067 people), 0.03% Pacific Islander (153 people),
0.31% from other races (1,850 people), and 0.78% from two or more races
(4,590 people). Hispanics or Latinos of any race were 1.09% of the population

(6,404 people). The median income for a household in the Black Belt region was
$27,130, and the median income for a family was $35,698. Males had a median
income of $32,226 versus $22,021 for females. The per capita income for the
region was $15,633. Another concern for the Black Belt Region is that 45% of
the residents had not completed high school and lacked adequate health and
social services (United States Census, 2010).

Appendix A shows a map of Macon County and the locations of the
participating schools. There are a number of demographic variables that places
residents in the county at an extremely high risk for the prevalence of individuals
who are overweight. Based on data from the United States Census (2009), the
estimated population of Macon County was 21,789, and of this number 81.8%
were African Americans. The population density of Macon County is 40.8
persons per square mile (US Census, 2000). The percentage of persons under
the age of 18 was 20%. Females represent 54.1% of the population. The home
ownership rate was 67.3% in 2000 (US Census). The median household income

was $42,586, and the per capita money income was$18,189 (US Census, 2008).
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The percentage of the population participating in the Supplemental Nutrition
Assistance Program (SNAP), formerly Food Stamp Program varied from 45-67%.
The number of single parent families was approximately 59.2%, and the high
school graduation rate was 64.6% (VOICES for Alabama's Children, 2011; Anne
E. Casey Foundation, Kids Count Data, 2010). Therefore, many of the
preadolescents and caregivers who were recruited for the study were potentially
from families with limited resources.

Jasik et al. (2010) outlined a number of factors related to obesity. The
researchers posited that social and cultural variables such as money, place of
residence, and culture. The statistics regarding the social, economic, and cultural
backdrop for the Black Belt communities clearly indicate that the sociocultural
environment places children and preadolescents in those communities at a
higher risk of obesity and obesity related outcomes.

Participants

The sample for this study consisted of two distinct groups. One group
consisted of preadolescents attending the targeted schools. The other group was
the caregivers of the preadolescents targeted for participating in the study. The
paragraphs that follow provide a description of each group.

Preadolescents. The participants attended schools in Macon County,
Alabama, where over 90% of enrolled students in the county received free or
reduced price lunch. The percentage of the population that was African
American in these schools ranged from 90% to 100%. The socioeconomic status

of the participants was not assessed. However, statistics revealed that 38.6% of
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children ages 0-17 in Macon County live at or below the level of poverty (Voices
for Alabama’s Children, (2011).

A total of 400 preadolescents were recruited for participating in the study.
The number of completed surveys that were completed at each data collection
period was less than the number of anthropometric assessments taken at each
collection. Table 3 illustrates the participants from each of the six schools who
returned completed KFQs across the three data collection periods.

Table 4 shows summary descriptive statistics for the preadolescents from
which the anthropometric assessments were taken. The subjects’ age, sex, and
adjusted BMI were calculated using the revised growth charts published by the
CDC and the National Health Center (Kuczmarski, 2000). This table does not
reflect the total number of participants who participated in all three data collection
periods. During the first data collection period there were between 262 - 266 sets
of anthropometric data. The number of complete anthropometric data varied from
222 to 241 at Time 2. At the final collection period there were 292 sets of
completed anthropometric data. The sample contained 45% males and 55%
females at Time 1. The sample contained 37% males and 63% female at Time 2.
At the final data collection the sample was split 50%-50% between males and

females.
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Table 3

Frequency Count of Returned Surveys for Each Data Collection Period

n % of sample

Time 1
1 Notasulga 10 5.5
2 Tuskegee 75 41.0
3 Macon County 52 284
4 DC Wolfe 18 9.8
5 Catholic School 7 3.8
6 Washington Public 21 11.5
Total 183 100.0

Time 2
1 Notasulga 10 5.7
2 Tuskegee 61 34.7
3 Macon County 55 31.2
4 DC Wolfe 22 12.5
5 Catholic School 7 4.0
6 Washington Public 21 11.9
Total 176 100.0

Time 3
1 Notasulga 14 5.0
2 Tuskegee 93 33.5
3 Macon County 73 26.1
4 DC Wolfe 29 104
5 Catholic School 12 4.3
6 Washington Public 30 10.8
Total 251 90.3
Missing 27 9.7
Total 278 100

As would be expected, the average age of the participants increased from
Time 1 to Time 3. The average age increased by approximately 18 months from

Time 1 to Time 3. The average height also increased from Time 1 to Time 3, but
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the increase was not proportional. The average height only increased by 1 inch
from Time 1 to Time 2; yet the average height increased by almost 3 inches from
Time 2 to Time 3. This growth rate was consistent with expected growth rates for
this age group. During the preadolescent years the average rate of growth is
approximately 3 inches for females and 4 inches for males (Payne, & Isaac,
2007). The average BMI of the adolescents also increased from 21.42 at Time 1
to 23.31 at Time 3.

Table 4

Summary Descriptive Statistics of Preadolescents’ Age and Anthropometric
Measurements Across the Three Time Intervals

N Minimum Maximum M SD
Time 1
Age 266 9 13 10.44 .62
Height 262 51.8 72.0 59.03 3.24
Weight 262 56 242 107.80 35.59
BMI1 262 13.2 41.4 21.42 5.60
Time 2
Age 241 10 13 10.89 .66
Height 223 52 73 60.18 3.28
Weight 223 58 262 117.03 39.88
BMI 222 14.0 45.0 22.40 6.14
Time 3
Age 292 11 14 11.92 .68
Height 292 55 76 62.43 3.34
Weight 292 65 281 130.76 4213
BMI 292 14.2 48.2 23.31 6.36

Note: Age is expressed in years, height is expresses in inchers, weight is expressed in pounds,

and BMI is expressed as pounds/inchz.
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Table 5 shows the number of participants who returned surveys for all
three data collection periods by schools. These participants were included in the
rANOVA. The numbers show that only n = 83 participants were in this group,
thus indicating a 21% participation rate for the initial pool of 400 recruits. The
data further shows that the largest percentage of participants (32.7%) came from
Tuskegee Public Schools for each time interval. The smallest number of
participants (6%) came from the Catholic school for each time interval.

Table 5

Frequency Count for Participants Included in the rANOVA for Each School

School n % of sample
missing 3 3.6
Catholic 5 6.0

D. C. Wolfe 8 9.6
Notasulga 11 13.3
South Macon 5 6.0
Tuskegee Public 27 32.5
Washington Public 24 28.9
Total 83 100.0

Table 6 presents a summary of descriptive statistics for the demographic
data for the participants where were included in the rANOVA. As would be
expected, the average age of the participants increased from Time 1 to Time 3.
The average age increased by approximately 18 months from Time 1 to Time 3.
The average height also increased from Time 1 to Time 3, but the increase was
not proportional. The average height only increased by 1 inch from Time 1 to

Time 2; yet the average height increased by almost 3 inches from Time 2 to Time

55



3. The growth rate for the subsample was also consistent with expected growth
rates for this age group. During the preadolescent years the average rate of
growth is approximately 3 inches for females and 4 inches for males (Payne, &
Isaac, 2007). The average BMI of the adolescents also increased from 21.40 at
Time 1 to 21.89 at Time 3.

Table 6

Summary Descriptive Statistics Age, Weight, Height, and BMI of Preadolescents
Included in the rANOVA

N Minimum Maximum M SD
Age 81 10.00 13.00 10.41 .65
Height 81 53.25 66.25 59.35 2.98
Weight 81 58.25 207.00 107.43 35.07
BMI 83 14.0 35.3 21.40 5.59
Age 81 10.00 13.00 10.83 .67
Height 81 54.00 67.50 60.46 3.01
Weight 81 62.00 220.00 115.02 37.71
BMI 83 14.1 37.5 21.83 5.77
Age 81 11.00 14.00 11.84 .68
Height 81 56.50 69.50 62.70 2.85
Weight 81 70.00 250.00 130.14 41.97
BMI 82 14.7 42.6 21.89 5.67

Caregivers. Of the 400 participants who took home information packets,
only 117 caregivers returned the HHFQ at the first time interval. The overall
survey return rate for the caregivers was approximately 29%. The demographic
data for the caregivers was collected during the first time interval, which was Fall
2002. Caregiver demographics, education level, and other characteristics were

obtained at baseline by questionnaire, but not utilized for this study.
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The returned surveys were screened for completeness and accuracy.
Only HHFQs with complete data were retained for the data analysis. Completed
HHFQ surveys were then matched to the corresponding KFQ surveys. The
matching resulted in 59 matched pairs. Further screening of the surveys showed
that 5 surveys were missing essential information needed for the study. The
result was that there were 54 matched HHFQ and KFQ surveys used in the
study. The demographic data for the caregivers was collected during the first
time interval, which was Fall 2002.

Procedures

Researchers from Auburn University Department of Human Sciences
collaborated with the Macon County Board of Education, Saint Joseph Catholic
School, and Alabama Cooperative Extension System to conduct this study during
2002-2004. Permission to conduct the study was provided by the Macon County
Superintendent of Education and the Saint Joseph Catholic School Principal (see
Appendix B). The researchers obtained approval from the Auburn University
Institutional Review Board for the Use of Human Subjects in Research prior to
conducting the study.

All participants were recruited from schools in rural Macon County,
Alabama. Recruitment began when participants were in 5 grade and concluded
when they were 6" grade. The recruitment procedures were consistent for all six
locations. A presentation regarding the details of the study was delivered during

homeroom class time. The presentation involved exhibits, handouts, and
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incentives for participation. All 5 grade students enrolled in the participating
schools were identified as being potentially eligible for participation.

An information packet was provided to each potential participant. Each
packet contained an announcement letter (see Appendix C) that described the
research and the purpose of the research. The packets also contained two
copies of the caregiver consent form (see Appendix D) and the participant assent
form (see Appendix E). The information packet also contained the Healthy Habits
and History Questionnaires (see Appendix F) that was completed by the
preadolescents’ caregivers. Caregivers were defined as a blood relative or other
individual who was responsible for purchasing and preparing food in the home.
The information packet also included a copy of the KFQ (see Appendix G) that
was completed by the preadolescents. The participants were instructed to return
the complete packet of information back to the school.

The caregiver consent forms contained a description of the study. The
consent forms also informed the caregivers’ and the preadolescents that their
participation in the study was completely voluntary. Only preadolescents who
returned a consent form that was signed by a caregiver were allowed to
participate in the study.

The HHFQs’ were completed at home by the caregivers, and 117 were
completed and returned during the first measurement period. Participants
completed the KFQ in school during class time. The KFQ was completed on
three different occasions across a period of approximately 18 months. The

returned caregiver HHHQs were correlated with and matched to the
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corresponding KFQ during the first time interval. Data from the HHHQ was only
collected during the first time interval, therefore caregiver and preadolescent
forms could only be matched for the first time interval.

The preadolescent participants were offered incentives for their
participation. The incentives consisted of tangible, low cost items such as
pencils, Frisbees, pens, kites, measuring cups and spoons, etc. At the
completion of the data collection, each class was given a recognition event for
their efforts.

Researcher Training

All personnel who participated in the study were trained on how to collect
data for the study. The purpose of the training was to deliver standardized
instructions for collecting data. All data collection personnel were food and
nutrition majors who were familiar with anthropometric assessment. Personnel
were trained to use standardized methods for anthropometric measurements to
minimize the risk of measurement error introduced by each examiner (Lohman,
1988). The six researchers practiced taking anthropometric measures and they
recorded their observations. The training documents were reviewed and the
practice sessions continued until researchers were able to accurately and
repeatedly collect and document their measurements. These training sessions
continued until the researchers achieved a 95% interrater reliability.
Instrumentation

Most nutrition research is interested in the usual food intake of the

individual. Consequently, many researchers have turned to food frequency
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questionnaires as the most appropriate method for collecting. Food frequency
questionnaires (FFQs) ask about usual frequency of consumption of a list of
foods. Some FFQs ask about the individual's portion size for each food. Other
questionnaires may assign a single portion amount, or ask the respondent to
divide his/her own portion by a standard amount in order to estimate their
frequency of consumption of the standard amount. Food questionnaires take
between 20 minutes to 1-1/2 hours to complete the (Block Brief, 2000).

Kid’s Food Questionnaire. The KFQ (see Appendix H) was developed
for use with preadolescents between the ages 8-13 years. The KFQ assesses
the frequency (times per day and week) of consumption of specified food items
typically consumed by preadolescent. In addition to frequency of food intake, the
KFQ also asks about the portion size of each food.

The information on the KFQs (Block Dietary Systems) were self-reported
by the preadolescents. The KFQ was administered three times: October 2002,
April 2003, and April 2004. The questionnaires were completed during school
class time, and the administration took about 30 to 40 minutes. The survey was
used to collect data on the participants dietary intake, time of day food
consumed, frequency of food consumed, variety of foods consumed, and portion
sizes. The participants were provided a set of measuring cups, measuring
spoons and a food questionnaire serving size handout to help them determine
the portion sizes of the foods they consumed. The portion sizes were described

as small, medium, or large based on comparison to the food questionnaire
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serving size handout. Appendix H shows the serving guide that the
preadolescents used to determine their portion size of their food.

Before each data collection period researchers conducted a 20 minute
demonstration to show participants how to determine their portion and serving
sizes using measuring cups, spoons, and food models provided by Auburn
University. After each demonstration the researchers provided a discussion
session with participants on how to report and record their dietary intake.
Members of the research team were available to provide instructions and assist
preadolescents in completing the KFQ. The researchers did not collect any
observational data to validate the preadolescents’ self-reported food
consumption.

The completed KFQs were returned to Block Dietary Data Systems for
analysis and scoring. The scoring system reported information on varies
categories of food such as milk, fruits, meats, vegetables, snacks and sweet
beverages. The data provided by the Block scoring system was used in the data
analysis for this study.

HHHQ . The dietary intake of caregivers was assessed using the self-
administered HHHQ (see Appendix F). Caregivers completed the HHHQs at
home independently without instruction from the research team. Block Dietary
Data Systems analyzed completed questionnaires. Data were collected from
caregivers using the HHHQ at only one time period due to rural location and the

difficulties experienced gaining access to caregivers.
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The HHHQ is widely used in both epidemiological and clinical research
and takes about 30 minutes to complete (Block et al., 1986). The questionnaire
asks for the frequency (times per day, week, month or year or a few times per
year) of consumption of specified food items. The HHHQ also asks for portion
sizes of each food consumed. The portion sizes are reported as either small,
medium, and large compared to food questionnaire serving size handout.

The HHHQ has been validated by a number of studies (Block, 1986;
Block,1990a; Block,1990b; Jain,1996). In a review of studies evaluating food
frequency questionnaires for measuring dietary nutrient intakes in minority
populations in the United States, Coates and Monteilh (1997) reported that most
reliability correlation coefficients were in the range usually shown in assessments
of questionnaires used in non-minority populations. Therefore, the HHHQ allows
for a reliable and valid assessment of energy and nutrient intakes and provides
for estimates of group mean intakes in a variety of adult groups (Block 1992;
Smucker,1989).

Anthropometric assessment. The anthropometric measurements of the
participants were evaluated three times during October 2002, April 2003, and
April 2004. Information was collected by the KFQ and the anthropometric
measurements were assessed during the same week at all six locations. The
anthropometric assessment techniques used in the study were standard in the
nutrition field. Students were weighed in a private area. Participants were
instructed to remove outerwear, such as heavy jackets and shoes. A Detecto

439 Medical Scale was used to determine the preadolescents’ height in inches
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and weight in pounds. The equipment was transported to each school site and
calibrated by staff from the Auburn University Department of Nutrition, Dietetics
and Hospitality Management. Appendix K displays the procedures that were
used to conduct the anthropometric measures.

The body weight of each child was measured to the nearest 1/4™ of a
pound and height was rounded to the nearest 1/4" inch. These data were used
to calculate the child’s body mass index, which is the ratio of weight divided by
height (Kuczmarski, 2002). The preadolescents’ BMI and age were charted on
growth charts that were developed by the CDC (2000) and the National Center
for Health Statistics (2000) to determine each participant’s age and sex adjusted
BMI-for-age percentile. This percentile was used to determine the participants’
weight status. Different charts were used for boys (see Appendix L) and girls
(see Appendix M). Appendix N illustrates an example of a completed growth
chart. The Ogden et al. (2010) classification system was then used to determine
the participants’ weight status according to the legend presented previously in
Table 2.

Summary

This chapter explained the how this exploratory study employed a
quantitative, non-experimental, repeated measures research design to
investigate the relationship between the variables of interest. The chapter
presented the rationale as to why this research paradigm was appropriate for this
study. The chapter also contained a description of the research questions, the

hypotheses, and the statistical procedures used to test each hypothesis. The
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independent variables were identified as the preadolescent’s and their
caregivers’ dietary intake; and the dependent variable was identified as the
preadolescent’s BMI and weight status.

There was a brief description of the procedures used to determine the
minimum sample size needed to attain the conventional power level of y = .80 for
both the regression analysis and the rANOVA. The chapter presented a
description of the setting from which the sample was recruited. Descriptive
statistics were presented for the preadolescent and caregivers who participated
in the study. The chapter described the procedures for recruiting participants and
the procedures that were used for collecting data. The chapter also described
how the anthropometric measures were taken for the preadolescents.

The chapter then presented an overview of the training that was given to
researchers who collected data for the study. This discussion was then followed
by a description of the instruments used to collect data from participants. The
chapter ended with a discussion of the procedures that were used to conduct the
anthropometric assessment. Chapter 4 presents a summary of the results

obtained from the statistical procedures.
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Chapter 4

Results

The purpose of the study was to assess whether the dietary intake
variables of preadolescents and their caregivers predicted the weight status of
preadolescents across the span of 18 months. The study also investigated the
prevalence of overweight and at risk for overweight preadolescents across the
span of 18 months. The focus of the study was African American preadolescents
residing in rural Alabama.

This chapter reports the results of the data analysis. The chapter contains
a summary of the demographic data for the participants who were included in the
repeated measures design. The chapter contains an explanation of how the
relevant statistical assumptions were assessed, and it includes a discussion of
results from testing the null hypothesis for each research question.

Predata Analysis

Before conducting statistical procedures to test null hypotheses, the
researchers conducted a series of predata analyses to assess the level of
accuracy and validity of data collected for a given study (Mertler & Vanatta,
2005). The quality of the data affects the appropriateness and accuracy of
interpretations made from the data. Prescreening data allows researchers to

assess the degree to which analytical errors may be present and prescreening
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allows researchers to interpret findings within an appropriate context
(Onwuegbuzie & Daniel, 2003). The predata analysis phase should assess the
following; accuracy of data collection and transcription; procedures for
addressing missing data; level of measurement for dependent variable;
adequacy of the sample size for each statistical procedure; and the degree to
which the assumptions have been met for each statistical procedure.

Accuracy of data. During the predata analysis phase the researcher
compared the preadolescents’ self-reported daily caloric intake with their
calculated BMI. During the analysis a number of inconsistencies were noted in
the data. In several cases the reported caloric intake did not match up to what
would be expected of the calculate BMI. For instance, on a number of occasions
the participants’ reported caloric intake was fewer than 1000 calories, however
the BMI and the weight status placed the preadolescent in the overweight or
obese categories. In other cases the participants' reported caloric intake was in
excess of 4500 calories daily, however the BMI for-age-percentile placed the
preadolescent in the normal category. The researchers concluded that these
inconsistencies reflected inaccuracies in the self-reported data, which would in all
likelihood have a negative impact on the results. The researcher noted the
inconsistencies as limitations of the study.

Level of measurement for dependent variable. The appropriateness of
using any intended statistical procedure depends on the level of measurement
for the data. The two statistical procedures used in this were multiple regression

and the repeated measures ANOVA, both of which required that the dependent
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variable must be measured at the interval or ratio level (Stevens, 2009). The
dependent variable in the study was BMI, which was calculated from the
preadolescents’ weight and height. Conceptually weight and height are
considered ratio level variables in that each could theoretically have a value of
zero. For the purpose of this study, BMI was considered a ratio level variable
because it was calculated from two ratio level variables. Therefore the
assumption for the ratio or interval level of measurement for the dependent
variable, BMI, was met for this study.

Missing data. When prescreening data researchers should address the
issue of missing data and discuss how the missing data was handled in the data
analysis (Stevens, 2009). Missing data is problematic in research because it
affects the generalizability of findings, decreases the amount of usable data in a
data set, and ultimately decreases the power associated with a statistical test
(Mertler & Vanatta, 2005; Stevens). It is therefore important that researchers
make an a priori determination of how to handle missing data and summarizes
the steps taken to address the missing data.

Table 4 revealed that the total number of preadolescents for which
anthropometric data was collected ranged from n= 262 at Time 1, to n = 242 at
Time 2, and to n = 292 at Time 3. However, a close analysis of the data revealed
that many of the records had missing data for one or more of the three data
collection periods Since the study was predicated upon a repeated measures
design, the researcher further matched records for each of the three time periods

before testing the null hypotheses for the research questions. After the three files
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were merged in SPSS according to the preadolescents’ names, there was only
n=83 matched for the preadolescents across all three time periods.

The researcher also matched preadolescent records to their caregivers’
records. The researcher only had information on the caregivers for Time 1,
therefore the preadolescent and parent match could only occur for Time 1. The
matching process resulted in only 54 preadolescent/parent pairs. There were
only 54 usable data fields for addressing Research Question 2.

Adequacy of sample size. The reliability of results obtained from a
statistical analysis is partly a function the sample size from which the results
were computed (Howell, 2004; Mertler & Vanatta, 2004; Stevens, 2009). There
are minimum sample sizes needed for each statistical procedure. The next
section will cover the assessment of the adequacy of the sample size for
regression analysis and for the r ANOVA.

Adequacy of sample size for regression analysis. The null hypothesis
for Research Questions 1 and 2 were tested using multiple regression analysis.
The a priori sample size determination referenced in Chapter 3 revealed that 103
— 120 participants would be needed to generate a reliable regression equation.
After matching the preadolescents records across the three time periods, the
remaining sample contained n = 83. An additional scan of the table presented by
Stevens (2009) showed that the obtained sample size of n = 83 represented a
sample that would reduce the power of the statistical test to y = .60. This meant
that the regression analysis for Research Question 1 would only have a 60%

chance of correctly rejecting the null hypothesis.
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After matching the care giver data to the preadolescent data the total
number of completed records was decreased to 54 records for the regression
analysis for Research Question 2. An additional scan of the table presented by
Stevens (2009) showed that the obtained sample size of n = 54 reduced the
power of the regression analysis for Research Question 2 to y = .40. This meant
that test would only have a 40% chance of correctly reject the null hypothesis.

The conventionally accepted level of judging the power for a statistical
procedure is y = .80 (Mertler & Vanatta, 2005; Stevens, 2009). This sample size
analysis revealed that the obtained sample for each of the regression analyses
was not sufficient for obtaining the desired power of y = .80. The researcher
concluded that the small sample sizes may affect the accuracy and reliability of
the findings, and in turn, the reliability of the obtained regression equations. The
researcher addresses in detail the small sample sizes as limitations of the study
in Chapter 5.

Adequacy of sample size for rANOVA. The a priori sample size
determination in Chapter 3 revealed that approximately 54 participants would be
needed to obtain adequate power for the rANOVA. The review of the completed
data for the preadolescents revealed a total of n = 83 usable data sets across
each of the three time periods. The researcher concluded that the obtained
sample size was adequate for achieving the desired power level of y = .80
Testing Statistical Assumptions

Testing statistical assumptions associated with a statistical procedure

enables researchers to more accurately interpret their findings (Onwuegbuzie &
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Daniel, 2003). Testing whether or not assumptions have been met allows
researchers to assess the degree to which errors may impact the interpretation of
results. The assumptions were tested separately for the regression analyses and
for the rANOVA.

Statistical assumptions for regression analysis. Multiple regression is
a statistical analysis that has several assumptions: linearity, normality,
homogeneity of variance or homoscedasticity, and absence of multicollinearity
(Stevens, 2009). The linearity and normality assumptions can be assessed
simultaneously by observing visual depictions of a distribution of scores on a
graph such as a scatter plot or a histogram (Mertler & Vanatta, 2005). One such
graph is the Normal P-P Plot of the Regression Standardized Residuals, which
graphically compares the shape of a distribution of scores to the shape of the
normal distribution. The shape of the normal distribution is represented by a 45°
straight line. When data for a variable is normally distributed, the data on the P-P
plot would form a straight 45° line. When the linearity assumption is upheld, the
spread of scores would cluster closely to the 45° straight line. Statistical
assumptions can also examined by comparing the shape of the histogram of a
distribution of scores plotted against the normal curve. Such a visual inspection
would indicate the degree to which the pattern of scores approximates the shape
of the normal curve (Mertler & Vanatta). The researcher tested the assumptions
for linearity and normality for the dependent variable, preadolescent BMI, across
each of the three time intervals. The results are presented in the paragraphs

which follow.
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Linearity and normality assumptions. Figure 2 shows the P-P plot for the
preadolescents’ BMI at Time 1. The graph reveals that the shape of the data
points roughly approximated the shape of a straight line with some points falling
above the line and some points falling below the line. The histogram in Figure 3
also shows that the BMI scores at Time 1 also approximated the shape of the
normal curve. The researcher concluded that the assumptions of normality and

linearity were upheld for the data collected at Time 1.
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Figure 2. Normal P-P Plot for preadolescents’ BMI at Time 1.
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Dependent Variable: BMI1
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Figure 3. Histogram of score for preadolescents' BMI at Time 1.

Figure 4 shows the P-P plot for the preadolescents’ BMI at Time 2. The
graph reveals that the shape of the data points roughly approximated the shape
of a straight line. The histogram in Figure 5 also shows that the BMI scores
approximated the shape of the normal curve. The researcher concluded that the
assumptions of normality and linearity were upheld for data collected at Time 2.

Figure 6 shows the plot for the BMI scores of preadolescents at Time 3.
The graph reveals that the shape of plot roughly approximated the shape of a
straight line with some points falling above and some points falling below the line.
The histogram in Figure 7 also shows that the BMI scores at Time 3
approximated the shape of the normal curve. The researcher concluded that the

assumptions of normality and linearity were upheld for data collected at Time 3.
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Figure 4. Normal P-P plots for preadolescents’ BMI at Time 2.
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Figure 5. Histogram of scores preadolescents’ BMI at Time 2.

73



Dependent Variable: BMI3

1 L L

Expected Cum Prob

=]
[
L

00

Observed Cum Prob

Figure 6. Normal P-P plot for preadolescents' BMI at Time 3,
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Figure 7. Histogram of scores for preadolescents' BMI at Time 3.

Homoscedasticity assumption. The homogeneity of variance assumption
assumes that there are equal variances across the scores for the continuous

variables (Mertler & Vanatta, 2005). This assumption can be tested by
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examining bivariate scatter plots for the continuous variables of interest. The
scatter plots will show elliptical shapes when the homoscedasticity assumption is
upheld (Mertler & Vanatta). In Research Question 1 the continuous variables of
interest were the preadolescents’ dietary intake of total calories, carbohydrates,
monounsaturated fat, polyunsaturated fat, protein, fiber, and servings of
vegetables. Figures 8, 9, and 10 show the scatter plots for the independent
variables of interest at Time 1 through Time 3 respectively. The figures reveal
that each bivariate scatter plot shows an elliptical shape. The researcher

concluded that the homoscedasticity assumption was upheld for each set of data.
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Figure 8. Scatterplot for mean values of preadolescents’ dietary intake variables at Time 1.
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In Research Question 2 the continuous variables of interest were the
caregivers’ dietary intake of calories, carbohydrates, monounsaturated fat,
polyunsaturated fat, protein, fiber, servings of vegetables. Figures 11 shows that
the each of the bivariate scatter plots showed an elliptical shape. The researcher

concluded that the homoscedasticity assumption was upheld.
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Figure 11. Scatterplot for mean values of caregivers’ dietary intake variables at Time 1.

Multicollinearity assumption. A major concern in regression analysis is
multi-collinearity, which indicates a high degree of correlation (r> .80) between
the independent variables (Mertler & Vanatta, 2005). Multicollinearity in this study
was assessed by examining the correlation matrix for the predictor variables and
through the collinearity diagnostics produced by SPSS. Tables 7, 8 and 9 present
correlation matrices for the preadolescents’ BMI and the mean values for their
dietary intake variables across the three time intervals respectively. Results

revealed that BMI was not significantly correlated with any of the mean values for
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the dietary variables. The results showed a high degree of multicollinearity, r>
.80, among mean values for the dietary intake variables. At Time 1 there was a
high degree of multicollinearity between total calorie intake and all variables
except servings of vegetables (r =.59). Table 7 also reveals multicollinearity
between monounsaturated fat and protein (r =.88) and between
monounsaturated fat and polyunsaturated fat (r = .89).

The data analysis at Time 2 revealed that there continued to be a high
degree of multicollinearity between the independent variables, as presented in
Table 8. There continued to be a high correlation between total calorie intake
and all of the independent variables except calcium (r =.77) and servings of
vegetables (r =.38). There was also high degree of correlation between
monounsaturated fat and protein (r =.82) as well as between monounsaturated
fat and polyunsaturated fat (r = .86).

Review of the data at Time 3 as presented in Table 9 showed that the
patterns of multicollinearity continued to exist. There continued to be a high
degree of multicollinearity between total calorie intake and all of the independent
variables except servings of vegetables (r =.43). There was a high degree of
multicollinearity between protein intake and all of the independent variables
except servings of vegetables (r = .43). Calcium intake was highly correlated with
monounsaturated fat (r =.82). There was a high degree of multicollinearity
between monounsaturated fat and polyunsaturated fat (r =.94) and between
monounsaturated fat and protein intake (r = .86). Data from Time 3 also showed

a high degree of multicollinearity between polyunsaturated fat and fiber (r = .88).
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Table 7

Correlation Matrix for Preadolescents BMI and Their Dietary Intake Variables for Time 1

Carbohy- Monounsa- Polyunsat- Servings of

Variables BMI Calories Protein drates Calcium turated fat  urated fat Fiber Veggies
BMI r 1.000

Sig.)
Calories r .093 1.000

Sig. 404
Protein r .076 843" 1.000

Sig. 496 .000
Carb r .056 9217 616~ 1.000

Sig. 618 .000 .000
Calcium r .033 806~ 7197 752" 1.000

Sig. 766 .000 .000 .000
Monounsat- r 116 923" 879" 716" 700" 1.000
urated fat gy 297 .000 .000 .000 .000
Polyunsat-  r 133 838" 716" 678" 589" 892" 1.000
urated fat  gjg 232 .000 .000 .000 .000 .000
Fiber1 r 209 8147 7197 715" 763" 786" 7407 1.000

Sig. .058 .000 .000 .000 .000 .000 .000
Servings of r 135 586" 597" 4347 4827 633" 624" 706" 1.000
Veggies Sig. 223 .000 .000 .000 .000 .000 .000 .000

Note: **. Correlation is significant at the 0.01 level (2-tailed). Sig. is 2-tailed for all tests.
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Table 8

Correlation Matrix for Preadolescents BMI and Their Dietary Intake Variables Time 2

Monounsa- Polyunsat-

Carbohy-
BMI Calories Protein drates Calcium  turated fat urated fat Fiber Veggies

BMI r 1.000

Sig.
Calories r -.040 1.000

Sig. 723
Protein r -.069 805~ 1.000

Sig. 534 .000
Carbohydrates  r -.027 943" 827" 1.000

Sig. 810 .000 .000
Calcium r .054 7727 760" 722" 1.000

Sig. 626 .000 .000 .000
Monounsa- r -.046 912" 826~ 738" 661" 1.000
turated fat 678 .000 .000 .000 .000
Polyunsat- r -.020 796" 5917 664" 429”7 862" 1.000
urated fat .855 .000 .000 .000 .000 .000
Fiber r .028 809" 717”7 735" 682" 7747 768" 1.000

.800 .000 .000 .000 .000 .000 .000
Veggies r - 112 3817 420" 344" 358" 3717 370" 6217 1.000
314 .000 .000 .001 .001 .001 .001 .000

Note: **Correlation is significant at the 0.01 level (2-tailed). Sig. is 2-tailed for all tests. n = 83 for all correlations.
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Table 9

Correlation Matrix for Preadolescents BMI and Their Dietary Intake Variables for Time 3

Carbohy- Monounsa- Polyunsat-
BMI Calories Protein drates Calcium  turated fat urated fat Fiber Veggies

BMI r 1.000

Sig.
Calories r -.086 1.000

Sig. 450
Protein r -.070 908" 1.000

Sig 542 .000
Carbohydrates -.071 976~ 818~ 1.000

Sig. 532 .000 .000
Calcium r -.065 855~ 829~ 813" 1.000

Sig. 570 .000 .000 .000
Monounsa- r -113 963" 927" 889" 820" 1.000
turated fat Sig. 320 .000 .000 .000 .000
Polyunsat- r -.095 929" 844" 871" 778" 945" 1.000
urated fat Sig. 407 .000 .000 .000 .000 .000
Fiber r - 111 8917 838" 867" 760" 863" 884" 1.000

Sig. 328 .000 .000 .000 .000 .000 .000
Servings of r -113 427" 4897 426" 376" 369" 3917 656 1.000
Veggies Sig. 320 .000 .000 .000 .000 001 .000 .000

Note: **Correlation is significant at the 0.01 level (2-tailed). Sig. is 2-tailed for all tests. n = 83 for all correlations.
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The best solution for addressing multicollinearity is to understand the
causes and remove the sources of multicollinearity (Motulsky, 2002).
Multicollinearity occurs because two (or more) variables are related and
essentially measure the same constructs (Stevens, 2009). Upon reviewing the
correlation matrices in Tables 7, 8 and 9, it was apparent that total calorie intake
was highly correlated with most all other independent variables.

The researcher also addressed the multicollinearity among the
independent variables be reviewing the collinearity statistics generated by SPSS.
The collinearity statistics report information on the variance inflation factor (VIF)
and the tolerance. By convention, the VIF generated by SPSS measures the
degree to which a variable correlates with all other variables in the regression
model (Mertler & Vanatta, 2005). Values of VIF that are greater than 10 indicate
the presence of highly correlated variables. The tolerance factor also measures
the degree of multicollinearity between independent variables and varies from 0
to +1. Values less than .10 for the tolerance factor should be investigated further
(Mertler & Vanatta). Table 10 shows the collinearity statistics across the three
time intervals. The results revealed that the VIF for calories, protein,
carbohydrates, and monounsaturated fat exceeded the cut value of 10 across the
three time intervals. The VIF for polyunsaturated fat exceeded 10 for Time 2 and
Time 3. The VIF for fiber exceeded 10 for Time 3. An analysis of the data also
revealed that the tolerance values also exceeded the minimum recommended
value of .10 for at least one of the independent variables across all three time

periods. The researcher removed total calories from the regression equation and
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then reassessed the multicollinearity assumption by viewing the collinearity
statistics generated by SPSS.
Table 10

Collinearity Statistics for Dietary Intake Variables Across Time

Independent Time 1 Time 2 Time 3
Variable Tolerance VIF Tolerance VIF Tolerance VIF
Calories .00 662.26  .001 680.96 .00 854.46
Protein 042 23.93 046 21.90 03 34.84
Carbohydrates ~ .005  186.93  .004  232.45 .00 277.09
Calcium 242 4.14 212 4.72 19 5.13
Monounsatu- 010 97.93 015 68.09 01 83.50
rated fat

Polyunsatu- 153 6.53 082 12.26 05 2215
rated fat

Fiber 214 4.68 150 6.65 07 13.48
Servings of 432 2.31 515 1.94 33 2.99
Veggies

The researcher proceeded to recalculate the collinearity statistics with
calories removed from the regression model. Results in Table 11 revealed a
change in the overall collinearity statistics for Time 1 and Time 3. However, at
Time 3 four independent variables (protein, monounsaturated fat,
polyunsaturated fat, and fiber) still obtained VIFs that exceeded the cut value of
10. The tolerance value also exceeded .10 for at least one independent variable
across all three time periods.

At this point the researcher concluded that it would not be possible to
correct the source of multicollinearity across the three time intervals without

substantially reducing the number of independent variables. The researcher
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decided to acknowledge the presence of multicollinearity and to discuss it as a

limitation of the research. In addition, Motulsky (2002) indicated that

multicollinearity has little effect on results if the objective is prediction.

Consequently the researcher chose to retain calories as a variable for further

statistical analyses because the overall goal of the research was prediction. The

researcher concluded that the multicollinearity should have little effect on the

prediction model.

Table 11

Collinearity Statistics for Independent Variables with Calories Removed Across

the Three Time Intervals

Time 1 Time 2 Time 3
Independent
Variable Tolerance VIF  Tolerance VIF Tolerance VIF
Protein1 18 5.65 19 5.22 .07 14.70
Carb1 .32 3.08 .30 3.31 14 7.18
Calcium1 27 3.64 .25 3.96 22 456
Monounsaty- 08 12,53 09  11.03 03 3085
rated fat
Polyunsatur- 17  5.96 14 7.27 06 15.63
ated fat
Fiber 22 4 .56 A7 5.90 .08 11.99
Servings of 44 227 56 1.79 33 2.08
Veggies

Statistical assumptions for rANOVA. One aim of this research was to

investigate the change in preadolescent weight status over time, which indicated

that the study was a repeated measures design (Howell, 2004). The repeated

measures design is used when the same data on a group of participants is

collected over time (Mertler & Vanatta, 2005). The researcher assessed whether

the preadolescents’ BMI changed over the period of 18 months. The
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assumptions for repeated measures rANOVA were tested before running the
statistical procedures. The following four primary assumptions for rANOVA were
assessed: level measurement for the dependent variable, normality, and
sphericity. In this study the BMI was the independent variable.

Level of measurement for dependent variable. The dependent variable in this
research, which was BMI, is considered to be an interval level variable. This
assumption was previously addressed in the previously analysis of assumptions
for regression. Therefore this assumption was also met for the rANOVA.

Normality. The normality assumption was also addressed through the use of
histograms, and scatter plots during the analysis of the assumptions of
regression analysis. The normality assumption was upheld in the initial analysis,
therefore the assumption was upheld for the rANOVA.

Sphericity. The sphericity assumption assesses whether or not the variance-
covariance within groups is approximately equal. This assumption is important
when there are more than two levels of the dependent variable (Stevens, 2009).
There were three levels of the dependent variable in this study. Mauchly’s test of
sphericity was used to test this assumption. By convention when the significance
of the test is p < .05, sphericity cannot be assumed. Results of the analysis
showed x?=141.54 with obtained p = .000, therefore the sphericity assumption
was not upheld for this data set. According to Stevens (2009) when the sphericity
assumption is not held the resulting F value from rANOVA will be positively
biased with the result that the null hypothesis may be falsely rejected too

frequently. Stevens further suggested that researchers can compensate for this

85



bias by interpreting the Greenhouse-Geisser estimate produced in the SPSS
output to judge the significance of the obtained F value. The results of the test for
sphericity was not upheld; therefore the Greenhouse-Geisser value was used to
judge the significance of the obtained F value.
Data Analysis

After the statistical assumptions for each statistical procedure was
addressed, the null hypotheses for each research question was addressed along
the findings for each relevant statistical procedure. Three research questions
were addressed in this study. Results for the data analysis associated with each
research question are presented in the paragraphs that follow.
Research Questions/Hypothesis

Research Question 1. How well does preadolescents’ self-reported daily dietary
intake predict their body mass index (BMI) across time?

Null Hypothesis 1 (Ho): Preadolescent dietary intake variables, as
measured by the KFQ (total intake of calories, carbohydrates,
monounsaturated fat, polyunsaturated fat, protein, fiber, servings of
vegetables), are not statistically significant predictors of their BMI as
determined by their height and weight, over a span of 18 months.
Alternate Hypothesis 1 (Ha): Preadolescents’ dietary intake variables, as
measured by the KFQ (total intake of calories, carbohydrates,
monounsaturated fat, polyunsaturated fat, protein, fiber, servings of
vegetables), are statistically significant predictors of their BMI as
determined by their height and weight, over a span of 18 months.

A summary of the descriptive statistics for each of the independent
variables and the dependent variable is presented in Table 12. The null
hypothesis for Research Question 1 was assessed using multiple regression
analysis. Multiple regression is a parametric statistical procedure that is used to

assess the degree to which a set of independent variables predicts an outcome
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or dependent variables (Howell, 2008; Mertler & Vanatta, 2005: Stevens, 2009).
A separate regression equation was calculated for each time interval. Table13
presents a summary ANOVA for each analysis. Table 16 displays the regression
model for each time interval. For each time interval SPSS generated only one
regression model with all dependent variables entered in the equation. The
results revealed that neither ANOVA was statistically significant. Therefore the
null hypothesis for Research Question 1 was accepted. Results indicated that
preadolescents’ dietary variables were not statistically significant predictors of
their BMI across the 18 months.

Table 12

Descriptive Statistics for the Independent Variables and the Dependent Variable
Across Three Time Intervals

Time 1 Time 2 Time 3

Variable M SD M SD M SD

BMI 21.40 5.59 21.83 5.77 21.35 4.74
Calories 1665.35 898.61 1534.17 790.71 1874.00 1446.13
Protein 57.35 37.00 49.55 26.92 58.92 43.26
Carbohydrates 21315 12198 199.05 113.01 238.83 188.15
Calcium 452.37 24760 423.71 25122 673.82 530.99
Monounsaturated fat 26.97 16.33 24.65 13.94 30.78 25.53
Polyunsaturated fat 11.71 7.16 11.67 7.41 14.96 13.22
Fiber 11.14 7.14 10.25 6.73 11.32 9.56
Servings of Veggies 1.44 1.51 1.28 1.49 1.33 1.45
Total n 83 83 83 83 79 79
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Table 13

Summary ANOVA for Regression Models Across Three Time Intervals

Time Sum of Mean
interval Squares Df Square F Sig.
1 Regression 284.22 8 35.53 1.15 342
Residual 2280.52 74 30.82
Total 2564.74 82
2 Regression 221.28 7 31.61 94 48?
Residual 2512.55 75 33.50
Total 2733.83 82
3 Regression 119.69 9 13.30 .56 822
Residual 1633.68 69 23.69
Total 1753.38 78

a. Predictors: (Constant), Servings of Veggies, Mono Fat, Calcium3, Cholestrol3,
Carbohydrates3, Fiber3, Poly Fat, Protein3, Calories

b. Dependent Variable: BMI

Table 14

Summary of Regression Model Statistics for Each Time Interval

Adjusted Std. Error Change Statistics
R? of the R? F Sig. F
Time R R? Square Estimate Change Change dff df2 Change
1 33F 11 .02 5.55 A1 1.153 8 74 3
2 26% .08 -.02 5.83 .08 817 8 74 .59
3 262 .07 -.05 4.87 .07 562 9 69 .82

Research Question 2. What is the relationship between caregiver self-reported
dietary intake and preadolescents’ weight status?

Null Hypothesis 2 (Ho); There is no statistically significant relationship
between caregiver self-reported dietary intake (total daily intake of
calories, protein, carbohydrates, calcium, monounsaturated fat,
polyunsaturated fat, fiber, and servings of veggies) and preadolescent’s
weight status, as determined by their BMI and age.
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Alternate Hypothesis 2 (Ha): There is a statistically significant relationship
between caregiver self-reported dietary intake (total calories,
carbohydrates, monounsaturated fat, polyunsaturated fat, protein, fiber,
servings of vegetables) and preadolescents’ weight status, as determined
by their BMI and age.

The null hypothesis for Research Question 2 was assessed with a
multiple regression analysis. The independent variables was caregiver self-
reported dietary intake of calories, protein, carbohydrates, calcium,
monounsaturated fat, polyunsaturated fat, fiber, and servings of veggies. Table
15 presents summary descriptive statistics of the caregivers’ dietary intake. The
dependent variable was preadolescents’ weight status, as determined by their
height and weight. The summary ANOVA results revealed that the regression
model was not statistically significant F (7, 45) = 6.00, p = .56. The researcher
accepted the null hypothesis; there was no statistically significant relationship
between caregiver self-reported dietary intake and preadolescent’s weight status,
as determined by their BMI and age.

Table 15

Summary of Descriptive Statistics for Caregiver’s Dietary Intake

Variable M SD n
BMI1 22.23 6.51 53
Protein 48.37 24.78 53
Carbohydrates 201.45 104.57 53
Calcium 463.10 242.82 53
Monounsaturated Fat 24.86 13.34 53
Polyunsaturated Fat 11.50 7.14 53
Fiber 10.44 6.82 53
Servings of Veggies 1.38 1.42 53
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Research Question 3. What is the change in the prevalence of overweight and
at-risk for being overweight status, as determined by BMI, in preadolescents
across time?

Null Hypothesis 3 (Ho): There is not a statistically significant change in

the prevalence of overweight and at-risk for overweight status, as

determined by BMI, in preadolescents over a span of 18 months.

Alternate Hypothesis 3 (Ha): There is a statistically significant change in

the prevalence of overweight and at-risk for overweight status, as

determined by BMI, in preadolescents in the middle grades over a span of

18 months.

The null hypotheses for Research Question 3 was tested using a repeated
measures analysis of variance (rANOVA). The rANOVA procedure is used to
assess how independent variables influence continuous dependent variables
(Howell, 2004). The with-in subjects variable was preadolescent weight status.
The researcher interpreted the Greenhouse-Geisser estimate to interpret the
significance of the F-test because the assumption of sphericity was not upheld
(Mertler & Vanatta, 2005). Results showed a statistically significant, F = 6.00, p =
.01, partial n? = .07, difference in the weight classification of the preadolescents
across the three time intervals. The null hypothesis for Research Question 3 was
rejected. However, the power of this finding was only .73, indicating that the test
was only powerful enough accurately reject the null hypothesis 73% of the time.
This obtained power was less than the established convention of .80. The
researcher therefore cautions that the significant finding could be due to chance
occurrence. This finding suggested that the number of preadolescents who were
overweight or obese changed over the 18 months of the study.

Table 16 presents a summary of the frequency counts of the

preadolescents’ weight status across time. The results revealed that the
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percentage of preadolescents in the rANOVA subsample that were classified as

being overweight or at risk of being overweight decreased from 47% at Time 1, to

43.4% at Time 2, to less than 21.9% at Time 3. This finding was not anticipated.

Table 16

Frequency Counts of the Weight Status for Preadolescents’ Included

in the rANOVA Across Time

Weight status n % of sample
Time 1
Underweight 2 2.4
Normal 42 50.6
At Risk 17 20.5
Overweight 22 26.5
Total 83 100.0
Time 2
Underweight 1 1.2
Normal 46 55.4
At Risk 14 16.9
Overweight 22 26.5
Total 83 100.0
Time 3
Underweight 4 4.8
Normal 60 72.3
At Risk 2 24
Overweight 16 19.3
Total 82 98.8
Missing System 1 1.2
Total 83 100.0
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In light of the significant findings for Research Question 3, the researcher
conducted a post hoc analysis to determine whether the change in prevalence for
at risk for overweight and overweight preadolescents was statistically significant.
The ztest of proportions was used to compare the change in prevalence across
the three time periods (Joosse, 2011). Results from the larger sample (N= 292)
and smaller subsample (n= 83).

Table 17 presents the summary table of the prevalence of at risk for
overweight and overweight preadolescents in the larger sample. The results
revealed that the percentage of preadolescents in the larger sample that were
classified as being overweight or at risk of being overweight increased from
36.23% at Time 1, to 41.18% at Time 2, but decreased slightly to 40.75 at Time
3. Results from the z-test showed that there was not a statistically significant
difference in the change in prevalence in at risk for overweight and overweight in
the larger sample (n = 292) across the three time intervals. The overall

prevalence increased, but the increase was not statistically significant.
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Table 17

Frequency Count of Weight Status of Larger Sample at Each Data Collection
Period

Weight Status n % of sample
Time 1
Underweight 6 2.29
Normal 161 61.45
At risk for overweight 42 16.03
Overweight 53 20.23
Total 262 100.00
Time 2
Normal 130 58.82
At risk for overweight 33 14.94
Overweight 58 26.24
Total 221 100.0
Time 3
Underweight 6 2.05
Normal 167 57.19
At risk for overweight 47 16.10
Overweight 72 24.65

Total 292 100.0
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Results from the ztest did reveal a statistically significant difference in the
prevalence in overweight and at risk for overweight preadolescents in the smaller
subsample. The change in prevalence from T1 to T2 was not statistically
significant. However, there was a statistically significant difference in the change
in prevalence from T1 to T3 (z=3.15, 95% CI[.11, .39], p = .0004). There was
also a statistically significant difference in the change in prevalence from T2 to T3
(z=2.96, 95% CI[.07, .35], p = .003). The findings indicate a statistically
significant decline in the prevalence of overweight and at risk for overweight
preadolescents in the smaller subsample. The results also showed a statistically
significant difference between the larger sample and smaller subsample at T3
(z=3.53, 95% CI[.07, .35), p =.0004).

Summary

This chapter presented results from the statistical analyses conducted for
this study. The chapter began by discussing the predata analysis steps that were
conducted. The predata analysis assessed the accuracy of the data that were
collected, the accuracy of the sample size. The researcher also summarized the
procedures that were used to handle missing data. The chapter also discussed
how the researcher assessed the level of measurement for the dependent
variable. The chapter contained a detailed discussion of how the statistical
assumptions for multiple regression (linearity, normality, and homoscedasticity)
and rANOVA (linearity, normality, and sphericity) were tested.

The latter part of the chapter presented the results for each research

question. The null hypothesis for Research Question 1 was accepted. Results
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indicated that preadolescents’ dietary variables were not statistically significant
predictors of their BMI across the 18 months. The null hypothesis for Research
Question 1 was accepted. Results revealed that there was no statistically
significant relationship between caregiver self-reported dietary intake and
preadolescent’s weight status, as determined by their BMI and age. The null
hypothesis for Research Question 3 was rejected. Results revealed that there
was a significant change in the prevalence of overweight and at risk for
overweight preadolescents across the 18 months. However, the power of this
finding was only .73, indicating that the test was only powerful enough accurately
reject the null hypothesis 73% of the time. This obtained power was less than the
established convention of .80.

Results showed overall prevalence overweight and at risk for overweight
preadolescents in the larger sample (n = 292) increased, across time but the
increase was not statistically significant. In contrast, the findings indicated a
statistically significant decline in the prevalence of overweight and at risk for
overweight preadolescents in the smaller subsample across time. The results
also showed a statistically significant difference between the larger sample and
smaller subsample at T3. Chapter 5 contains the discussion and conclusions

regarding the findings from Chapter 4.
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Chapter 5
Discussion, Conclusion and Recommendations

This exploratory, quantitative research investigated whether preadolescent
dietary intake and their caregivers’ dietary intake predicted obesity rates among
African American preadolescents participating in the Alabama Cooperative
Extension System Programs. The study also investigated the change in
prevalence of overweight and at risk for overweight preadolescents during an
eighteen month time period. This chapter discusses the findings from the data
analysis presented in Chapter 4. This chapter also discusses the limitations of
the study and presents a discussion of future research. The chapter ends with a
discussion of the practical application of the findings from the study. The chapter
begins by presenting findings from the data analyses relative to the literature
presented in Chapter 2.
Preadolescent Dietary Intake Variables as Predictors of BMI

Research Question 1 investigated whether preadolescent dietary intake
variables could be used to predict their BMI. A separate regression analysis was
conducted for each of the three time periods. Results from the regression
analyses revealed that none of the three ANOVAs were statistically significant.
Therefore, the null hypothesis for Research Question 1 was accepted. Results

indicated that preadolescents’ dietary intake of calories, protein, carbohydrates,
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calcium, monounsaturated fat, polyunsaturated fat, fiber, and servings of
vegetables was not correlated with their weight status.

For the current study the researcher had some reservations regarding the
accuracy of the preadolescents’ and their caregivers self-reported dietary intake.
The preanalysis phase revealed numerous inconsistencies between calculations
of caloric intake and the participants BMI. For instance there were several cases
where data showed individual the caloric intake to be 1200 calories or less, yet
the participants BMI and BMI-for- age percentile placed them in the at risk for
overweight or overweight categories. In other cases the data showed total
caloric intake of greater than 2500 calories, yet the BMI-or- age percentile placed
the participants in the normal weight category. These inconsistencies support
previous research, which indicated that individuals may have difficulty self-
reporting dietary intake (Bohlschield et al., 1997; Roumelioti and Leotsinidis,
2009). While a number of studies have shown self-reported data to be
inaccurate, other studies have shown the opposite to be true (Bendixen et al.,
2004; Jones & Frongillo, 2007; Wilde & Peterman, 2006). The researcher
speculates that preadolescents in this study did not give accurate reportings of
their dietary intake.

The findings from Research Questions 1 were counterintuitive to what one would
expect regarding the relationship between dietary intake and weight status.

There is ample empirical research which shows that dietary intake variables such
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as total caloric intake are positively related to weight status. However, this
relationship was not revealed in this study. Again, the results may be largely
related to the participants underreporting of their total dietary intake. A large
percentage of the students came from families that received supplementary food
assistance. The participants may have feared that a true report of the food they
consumed may have had a negative impact on the food assistance the family
received. In order to avoid possible negative consequences, the participants

may have intentionally underreported their food consumption.
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Caregiver Dietary Intake Variables as Predictors of Preadolescent BMI

The second research question investigated whether or not the caregiver’s
dietary intake predicted the preadolescents’ weight status at Time 1. Results
from the regression model were not statistically significant. The caregivers’
dietary intake did not predict the preadolescents’ weight status. This finding
differed from results of previous research. Other studies have revealed a link
between preadolescents’ dietary patterns parents’ level of education (Kranz &
Siega-Riz, 2002; Xie, Gillard, Li & Rockett, 2003) and parental income level
(James, Nelson, Ralph & Leather, 1997). Although parents determine what
foods are available through their choices in purchasing and serving foods,
preadolescent’s preferences are important determinants of what they actually eat
(Birch, 1999). The limited demographic information collected for the caregivers
made it impossible to measure the impact of caregiver variables on the weight
status of the participants.
Change in Weight Status Across the There Time Intervals

The third research question examined the change in prevalence of the
weight status in preadolescents across time. Results from the repeated
measures ANOVA showed a statistically significant difference in the weight
classification of the preadolescents across the three time intervals. This finding
suggested that the number of preadolescents for the subsample of participants
who were overweight or obese changed over the 18 months of the study. The
results revealed that the percentage of preadolescents in the repeated measures

that were classified as being overweight or at risk of being overweight decreased
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from 47% at Time 1, to 43.4% at Time 2, to less than 21.9% at Time 3. The null
hypothesis for research question 3 was rejected. However, the power of this
finding was only .73, indicating that the test was only powerful enough to detect
true differences 73% of the time. This obtained power was less than the
established convention of .80. The researcher cautioned that the significant
finding could be due to chance occurrence.

The findings from Research Question 3 did not support any of the
literature presented in Chapter 2 of this dissertation. The research did not
address the decline in the prevalence of obesity in preadolescents. However,
there are a number of factors that may have contributed to this result. The clinical
limitations of weight status should be considered a surrogate measure of body
fatness because it is a measure of excess weight rather than excess body fat.
Factors such as age, sex, ethnicity, and muscle mass can influence the
relationship between weight status and body fat. Also, weight status does not
distinguish between excess fat, muscle, or bone mass, nor does it provide any
indication of the distribution of fat among individuals (Ogden et al., 2010).

Findings regarding the BMI and subsequent weight status of the
preadolescents across the three time intervals were contradictory. Data from the
larger sample of participants indicated that the average BMI increased across the
three time intervals (21.42, 22.40, and 23.1 respectively). The prevalence of
adolescents who were overweight or at risk for overweight also increased across
the three intervals increased (36.3, 41.18, and 40.75 respectively). These results

support previous research which has indicated the prevalence of overweight and
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at risk for overweight preadolescents to be 30% in rural Alabama (TFAH, 2011;
Voices for Alabama, 2010). These findings also show that the prevalence rate in
Alabama has been double or more the national rate of approximately 15% (CDC,
2010).

In contrast, data for the subsample which returned surveys for all three
time periods showed a different trend. Data from the smaller sample of
participants indicated that the average BMI remained fairly constant across the
three time intervals (21.40, 21.83, and 21.89 respectively). However, the
prevalence of adolescents who were overweight or at risk for overweight
decreased across the three intervals increased (47%, 43.43%, and 21.9%
respectively). These results support previous research which has indicated the
prevalence of overweight and at risk for overweight preadolescents to be 30% in
rural Alabama (TFAH, 2011; Voices for Alabama, 2010). These findings also
show that the prevalence rate in Alabama has been double or more the national
rate of approximately 15% (CDC, 2010).

Findings from the Z-test of proportions (Joosse, 2011) supported the
finding which showed a change in the prevalence of overweight and at risk for
overweight preadolescents across time. Results showed that while the overall
prevalence increased in the larger sample, the increase was not statistically
significant. In contrast, there was a statistically significant change in prevalence
from T1 to T2 and from T2 to T3 for the smaller subsample. The findings indicate
a statistically significant decline in the prevalence of overweight and at risk for

overweight preadolescents in the smaller subsample. The results also showed a
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statistically significant difference between the larger sample and smaller
subsample at T3. The prevalence of overweight and at risk for overweight was
significantly higher in the larger sample compared to the subsample.

The decline in prevalence overweight and at risk for overweight
preadolescents among the subsample compared to the larger sample was not
anticipated. There may have been some self-selection bias in the subsample
that was not accounted for in the data collection. Therefore, the researcher can
only speculate on what factors may have contributed to the results. It is
noteworthy that the participants in the subsample completed all three data
collection periods. This finding indicates the subsample may have been a more
highly motivated group of students. Also, parents of this subsample may have
been more involved in the monitoring the dietary intake of the preadolescents.
The parents may have been more health conscious and may have ensured that
the preadolescents ate healthy meals. In addition, the preadolescents
themselves may have been more conscious about their weight or body image
and they may have taken steps to actively change their weight status. The
participants in the subsample may have been more involved in school and after
school activities such as sports. A change in physical activity may have
contributed to the findings for the subsample.

Limitations

While informative, the findings from this research are not without

limitations. Though research assistants were trained in data collection and

analysis procedures, human error is a possibility in a study of this magnitude.
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For instance, even the though the research assistants were well trained in
properly using the tools to measure the preadolescents’ height and weight, there
could have been errors when recording the actual measurements. The amount
of missing data indicates that there were some omissions.

There may have even been elements associated with the participants that
contributed to errors in the data collection. For instance when the participants
were weighed they may have been wearing heavier clothing than when they
were measured at other times. Preadolescents may have been wearing heavier
clothing during the fall collection period, than during the spring collection periods.
Also there may have been problems in taking measurements for height such as
the participants not standing still during the anthropometric assessment. This
section addresses some of the factors that limit the generalizability of the findings
from this study.

Anthropometric data are specific to the populations which they describe.
There are a wide variety of factors that influence human body dimensions. For
instance, different ethnic groups have different physical characteristics. African
Americans tend to have proportionally longer legs than people of European
descent. Eastern people (Asians) have proportionally shorter lower limbs.
Therefore, the use of a single set of anthropometric measures to assess body fat
or obesity may lead to bias against some ethnic groups.

Another limitation of the study was related to discussions regarding the
reliability (or reproducibility) and validity of dietary studies. In early studies, Block

and Hartman (1989) warned that the reproducibility and validity of dietary studies
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was affected by many factors. Among those factors were variables such as
respondents' ability to accurately self-report dietary habits; the degree of
variability permitted by the instrument; the error-proneness of the response
format; quality control of coding and keying; and real dietary changes in the time
between the two administrations of the questionnaire. Other researchers
(Bohlscheid-Thomas, Hoting, Boeing, & Wahrendorf, 1997) have indicated that
food questionnaires may tend to overestimate food consumption. A recent study
indicated, “that dietary intake cannot be estimated without the possibility of error
and that great attention should be given when selecting and employing the most
appropriate dietary data collection...” (Roumelioti & Leotsinidis, 2009).

The geographical area in which the data were collected also presented
limitations to the study. For instance data were collected from caregivers only
once due to the rural location and the difficulties experienced gaining access to
caregivers. The researcher acknowledges that the Black Belt area which was the
focus of this study represented a restricted range of demographics in terms of
socioeconomic status and race/ethnicity. The sample of participants from schools
in this area represented a specific subpopulation of the United States. The
researcher therefore understood that the results may not be indicative of results
that might have been obtained from a more representative, cross section of
preadolescents.

An additional limitation was the study did not take into account the notion
that genetic predispositions might have affected the weight status of the

preadolescents in the study. Past research has indicated that there are a number
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of genetic factors which predispose preadolescents to obesity (Dounchis, Hayde
& Wilfley, 2001; Lumeng, 2005). Food preferences, such as the preference for
sweet and high fat foods, also predispose individuals to obesity. Humans are
born with a preference for sweet taste (Beauchamp & Moran, 1982). This study
did not directly assess whether food preferences were related to weight status.

Metabolic syndrome may also predispose individuals to obesity (Jasiik, et
al. 2008). This syndrome (also known as insulin-resistance syndrome) consists of
a cluster of traits that include hyperinsulinemia, obesity, hypertension, and
hyperlipidemia that is found in 30-50% of overweight preadolescent. The
metabolic syndrome is “believed to be triggered by a combination of genetic
factors in combination with environmental factors such as excess calorie intake
and reduced levels of physical activity” (Daniels et al., 2005, p. 2002). Other
genetic conditions that are associated with obesity include, but are not limited to,
Prader-Willi syndrome, Bardet-Biedl syndrome, Cohen syndrome (American
Academy of Pediatrics, 2003). These genetic predispositions may have
contributed to the increased prevalence of at risk for overweight and overweight
in the larger sample.

The genetic factors that influence weight are risk factors that cannot be
changed. However, recognition and acknowledgment of the genetic
predispositions of obesity is an important consideration when designing obesity
prevention programs. These factors must be considered and any prevention or
intervention program must inform individuals of those genetic predispositions and

inform individuals of how those dispositions could impact their weight.
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The self-reported data from the preadolescents and their caregivers posed
an additional limitation for the study. A number of researchers have indicated that
self-reported data is not always accurate. For instance, Jones and Frongillo,
(2007) conducted studies which showed that participants’ self-reported body
weight data were subject to non-response bias depending on how the data was
obtained. Cook and Campbell (1979) revealed that when it comes to self-
reporting information, subjects (a) tend to report what they believe the researcher
expects to see or (b) report what they feel reflects positively on their own abilities,
knowledge, beliefs, or opinions. Another concern about self-reported data
centers on whether subjects are able to accurately recall past behaviors.
Cognitive psychologists have warned that the human memory is fallible
(Schacter, 1999) and thus the reliability of self-reported data is tenuous.
Preadolescents may not have the best recall of their dietary behavior over a
period of time (Rowland, 1990).

Many of the participants may have intentionally underreported their food
consumption. Many of the families of children attending schools in the Black Belt
region receive supplemental food assistant and the majority of the children
receive free or reduced lunch. Some of the children may have underreported
their food consumption because of fear of adverse consequences if others felt
they were over consuming food. The preadolescents may have feared that
someone might think they did not need the supplemental food assistance. There
may have been fear that accurate reporting would lead to a decrease or denial of

food assistance.
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Another limitation of the study relates to the sample size for the regression
analysis. The obtained sample size of n = 83 was inadequate for obtaining a
stable regression equation. An a priori sample size determination revealed that
in order to produce a reliable regression equation data for approximately 103 to
120 preadolescents would be needed for each of the time previous. The sample
size determination was made using suggestions from two sources to (Mertler &
Vanatta, 2005; Stevens, 2009). After matching the preadolescents records
across the three time periods, the remaining sample contained n = 83. After
matching the parent data to preadolescent data for Research Question 3, the
total number of completed records was decreased to 54 records. Loss of
subjects across the three time periods severely reduced sample the size. The
small sample sizes may have negatively affected the accuracy and reliability of
the obtained regression equations.

Another limitation may be that the time interval for the data collection was too
short to accurately gauge the relationship between dietary intake and BMI. The
growth and development rates are very fast for children but decline with age.
There are also differential growth rates for males and females. During puberty
boys begin a growth spurt from around 11.5 years of age, this lasts until around
14 years of age. The growth spurt in girls starts earlier, at around 9 years of age.
The growth spurt in girls reaches its maximum rate around 12 years old and is
completed by around 16 years of age. At the same time height is changing,
relative body proportions change as well. Therefore the anthropometric

measures may not have been the most effective method for calculating weight
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status for the preadolescents included in this study. This growth rates for the
preadolescents in this study was consistent with expected growth rates for this
age group. During the preadolescent years the average rate of growth is
approximately 3 inches for females and 4 inches for males (Payne, & Isaac,
2007). Therefore it is not possible to attribute the differences in weight status
across time to an uneven growth rate.

The lack of demographic data on the caregivers presented another
limitation. The absence of that data prevented the researcher from comparing the
current findings to previous research which links preadolescent weight status to
parental education (Kranz & Siega-Riz, 2002; Xie, Gillard, Li & Rockett, 2003)
and parental income level (James, Nelson, Ralph & Leather, 1997). Parents are
key role models for their preadolescents. Preadolescents of today are more
likely to observe their parents model eating and activity behaviors that do not
promote energy balance (Whitaker, 2004). Family meals also play a significant
role in preventing unhealthy weight control practices among preadolescents
(Neumark-Sztainer, Wall, Story & Fulkerson, 2004).

Another limitation is the there was limited communication with the
caregivers.. The researchers relied upon the preadolescents to deliver the
information packets to their caregivers and also to return the completed packet.
Researchers cannot know how many of the 400 participants actually delivered
the surveys to their caregivers. It is also not possible to know how many forms

were completed and returned by the caregivers but not delivered by the
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preadolescents. Direct communication with the parents about the study and the
goals of the study may have increased participant involvement.

An additional limitation is that there was no follow-up upon completion of
the study. A follow-up action of some sort may have provided additional details
that could have helped to frame the results. For instance, a follow-up of some
sort with the 83 preadolescents who were part of the decline in prevalence of
overweight or at risk for overweight may have provided some insight about the
factors that contributed to the decline. Researchers could have interviewed the
preadolescents to gather information about eating habits and other behaviors
that may have facilitated the change in weight status.

The final limitations pertain to the information gathered from the
caregivers. The first limitation is that data was not collected from the caregivers
across time. This omission made it difficult to determine if the weight status of
caregivers changed in the same way as the preadolescent BMI. Therefore the
researcher cannot conclude whether the results in change in the preadolescent
BMI or weight status was to foods consumed at home or elsewhere.

It is common knowledge that gender and age can be the reason for a
difference in BMI or weight status for a population. However, because of the
small sample size the subjects were not divided by gender age. It is possible that
the inclusion of gender and age represented in the sample could have skewed
the results. A larger sample would insure a better cross section of weight status.

Implications
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Results reveal that there is an urgent need for overweight and obesity
prevention programs in the Macon County, Alabama and Alabama Black Belt
counties. The statistics from the larger sample suggests that the prevalence of at
risk for overweight and overweight obesity in preadolescents in the study the
Black Belt counties has reached epidemic levels.. Preadolescents who are obese
are more likely to have risk factors associated with cardiovascular diseases such
as high blood pressure and high cholesterol (Freedman et al., 2007). A
diagnosis of obesity increases the likelihood of hospitalization by as much as two
to three times (Marder & Chang). “The standards of care on the management
and treatment of pediatric obesity emphasize a heightened focus on screening
for adolescents classified as overweight, as part of a new commitment to early
intervention” (Jasik et al., 2010, p. 2012). Healthcare providers have the
potential to assist in improving obesity onset through early identification, diet
education, and making suggestions for healthy behaviors for their home
environment.

Suggestions for Future Research
Additional studies need to be conducted to determine the degree to which
preadolescent’s dietary intake influences their BMI and subsequent weight
status. The studies need to be carefully controlled and conducted in order to
overcome some of the limitations presented in this study. Presented below are
some examples of actions that can be taken to overcome the limitations

presented in this study.
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The amount of self-reported data must be minimized. Instead of relying upon
preadolescent recall of their dietary intake, meals could be carefully prepared
and measured. The researcher could keep track for perhaps a week period of
time the preadolescents’ actual consumption of food, through observational data.
This would improve the accuracy.

Using more than one measurement technique may be needed for an accurate
assessment of weight status, particularly in preadolescents of non-Caucasian
descent (Chai et al., 2003). Other measures are skin fold thickness and waist,
hip and thigh circumferences. Body composition can also be measured by
bioimpedance analysis (BIA) and dual energy X-ray absorptiometry (DXA)
(Pietrobelli, 2004).

Conclusions

Sociocultural theory posits that the social, economic, and cultural
environment in which a person lives impacts that person’s behavior (Kublin et al,
1989). Jasik and colleagues (2010) outlined a number of social, cultural, and
economic variables that are related to obesity. Some studies show that families
who live in poverty have the highest risk for being overweight (Barlow, 2007:
Caprio, et al., 2008; Danielsik, et al., 2004; TAFH, 2011). Findings from this study
have shown that the social, economic, and cultural constraints faced by
preadolescents who live in the Black Belt region at a sociocultural disadvantage
when it comes to obesity and obesity related program. Results from the study
indicates that there is an need for prevention and intervention efforts that

promote better health among preadolescents. through dietary intake and weight
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status.

Although further research is needed, results suggest that dietitians could
play a vital role in encouraging caregivers to incorporate food modeling into their
parenting style for family meals. Providing opportunities, programs and policies
within this population that promote and encourage wellness and healthful eating
practices would greatly benefit this population as a whole. Improving home
eating behaviors, where the largest proportion of total daily and energy from low-
nutrient, energy-dense foods are consumed (especially from sugar-sweetened
beverages, chips, and baked goods) is warranted. At schools, consumption of
energy from low-nutrient, energy-dense foods may be reduced by limiting

children’s access to competitive foods and beverages, enforcing strong school

With an increasing number of people experiencing symptoms of and
complications from lifestyle and diet-induced obesity, there is an epidemic public
health crisis. Therefore, the government, the medical community, families and
individuals need a better understanding of factors which contribute to the obesity
epidemic in preadolescent. It is through this understanding that steps can be

taken to reduce and halt the progression of the epidemic.
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Appendix A

Map of Macon County, Alabama

MACON COUNTY
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Appendix B

Descriptive Statistics of the Participants by Gender for all Three Time Periods

Characteristics Gender n M

Period 1 - October 2002

Age F 131 10.31£0.5

M 136 10.610.7
Weight (inches) F 130 110.1 £ 354

M 133 105.2+ 354
Height(inches) F 130 595+3.2

M 133 58.6 £ 3.3
BMI (Ibs/ft?) F 130 21658

M 133 21.2+54

Period 2 - April 2003

Age F 128 10.8+0.6

M 121 11.0+£0.7
Weight (inches) F 120 119.2 £ 39.5

M 104 114.2 £ 40.2
Height(inches) F 120 60.7 + 3.1

M 104 59.6 +3.5
BMI (Ibs/ft?) F 120 225+6.3

M 104 22.3+6.0

Period 3 - April 2004

Age F 141 11.81+0.6

M 151 12.0+0.7
Weight (inches) F 141 13461424

M 151 1274 £ 41.6
Height(inches) F 141 62.6+2.8

M 151 62.3+3.8
BMI (Ibs/ft?) F 141 23.9+6.8

M 151 227+5.9
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Appendix C

Letter from Superintendent of Macon County Schools

Macon County Board of Education

501 South School Sireet
Posi Office Box 830090

Tuskegee, Alabama 36083-00%0 Mrs. Katy Campbeil. Presiden:
(334) 727-1600 Mr. Staniey F. Gray, Fice Presidenr
Fax: (334) 724-990( Mr. Aaron Rebinson. Member

Mr. Alfonso Robinson, Member
Mr. Harold C. White, Member

Mr. Willie C. Thomas
Superintendent of Education

Qctober 9, 2002

Ms. Kajuandra A. Harris

Alabama Cooperative Extension System
P.O. Box 830629

Tuskegee, Al. 36083-0629

Dear Ms. Harris:

This communication is to inform you that permission is granted for you and
Dr. Weese to conduct research in with fifth graders at the following schools:

Notasulga High School

D. C. Wolfe Elementary School
South Macon Elementary School; and
Washington Public School.

hwh =

Should you need additional assistance or directions, please let me know.

Sincerely, . =

j%; omas

Superintendent of Education

C:Mr. Theodore Samuel
Dr. Dorothy Khonyongwa
Mrs. Doris Coleman
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Appendix D

Letter to Parents/Caregiver

%fam Q[/zz’cfgwe’z“y

Auburn University, Alabama 36849-5605

College of Human Science
Department of Nutrition and Food Science Telephone: (334) 844-3261
328 Spidle Hall FAX: (334) 844-3268

Dear Parents:

This letter is to let you know what we are asking you and your child to
do to help us with our study.

First of all, there may be a letter in the folder for you to sign to
give us approval for you and your child to fill out the sheets we are sending.
Please sign this letter and send it back to us. For each of the sheets
your child fills out and brings back, they will get a prize.

The yellow sheets that your child has is for him or her to write down
all the foods that they eat for three days. Two of these days need to be
Monday, Tuesday, Wednesday or Thursday. One of these days need to be
Friday, Saturday or Sunday. This includes all foods and snacks that they
eat at home and at school. We want to know what food and how much of
the food is eaten. We also need to know how the food was cooked for
example, fried chicken leg. Please help your child write down this
information. We are including a sample sheet so that you can see just how
to fill it out. This will help us know what kinds of foods people eat so that
we can help them eat healthier foods.

The green sheet is to let us know what your child does while playing
and doing chores at home and at school. We want to know what they did
the day before and what they normally do everyday.

We are also sending home a form for you to fill out about the

foods you eat. All you have to do is fill in the circle (please use a pencil)
which tells what foods you eat, how often you eat this food and how much.
We have included a picture to help you tell us how much of each food you

eat.
We want to thank you for helping us and letting your child help us so
that we can help people choose better foods to eat.

= Thank you so much.

PP (U e
/ Jean Weese

v
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Appendix E

Caregiver Consent Form

ayu/uw rZ(/zc'cfsz.uZy

Auburn University, Alabama 36849-5605

College of Human Science

Department of Nutrition and Food Science Telephone: (334) 844-3261
328 Spidle Hall FAX: (334) 844-3268

Parental Informed Consent for Diet Quality in Rural Alabama

You and your child are invited to participate in a study of the diets of children
and the individuals that prepares their food to be conducted by Jean Weese, Ph.D.,
Associate Professor and Janet Johnson Graduate Student in the Department of
Nutrition and Food Science. We hope to record the type of food that is eaten by people
living in rural Alabama. You and your child were selected because your child
participates in the 4-H program.

If you decide to participate, Jean Weese, Janet Johnson, and your county 4-H
Leader will give your child a food frequency form and ask them to fill it out at school and
one for you to fill out at home. This form will ask how often you eat certain foods, like
green beans, cornbread or drinks such as colas and orange juice. After you and your
child fill out the forms, this information will be sent to Auburn University to to see what
adults and children in rural Alabama eat. The form will take a few minutes to fill out.

Our goal is to learn what aduits and children really eat in Alabama. We will ask
you to complete this form at the beginning and near the end of the school year. We will
also ask your child to fill out a simitar form at the beginning and near the end of the
school. Also, we will ask your child to fill out a form about their physical activity. For
completing all the diet records and questionnaires, your chitd will be given a special
lunch with their entire class. Also if the forms that are sent home are returned
completed, your child will receive additional gifts.

There are no risks to you or your child for participating in this research project.
The information we gather will be kept completely confidential. We will assign a
number to your child and to you to keep the information confidential. The information
obtained in this research study will be used to develop nutrition education programs
especially designed to meet the needs of children and adults in the rural south. All
information collected will be reported in a group format. No child or adult will be singled
out in the report but the information will go in as a group report.

If you or your child chooses to participate in this research project you can
withdraw at anytime and you may withdraw any information that has been collected
from you and your child. Your decision to participate or not, will not jeopardize your
relationship with the Alabama Cooperative Extension System or Auburn University.

Subject's initials

dage 2

Page 1 of 2 HUMAN SUBJECTS
OFFICE OF RESEARCH
PROJECT #01-0T7{ /R ofte
APPROVEDE4/et_ TOinlos
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Page 2: Parental Informed Consent for Diet Quality in Rural Alabama

If you have any questions, we will be glad to answer them at anytime now or
later. Contact either Jean Weese, Ph.D. at jweese@aces.edu or Janet Johnson at
johns16@auburn.edu or call (334) 844-3269. You may also ask any questions of your
child's teacher or the 4-H leader. You will be provided a copy of this form to keep.

For information regarding your rights as a participant in this study you may
contact the Office of Research Programs, Ms. Jeanna Sasser at (334) 844-53966 or
sassejb@auburn.edu or Dr. Steve Shapiro at (334) 844-6499 or shapisk@auburn.edu.

HAVING READ THE INFORMATION PROVIDED, YOU MUST DECIDE WHETHER
OR NOT YOU AND YOUR CHILD WILL PARTICIPATE IN THIS PROJECT.
YOUR SIGNATURE INDICATES YOUR WILLINGNESS TO PARTICIPATE.

I will participate in this study.

Parent's or Guardian's Signature Date
| consent for my child, , to participate in this study.
Parent's or Guardian's Signature Date
In@e_stiga{or's signature Date
Page 2 of 2 HUMAN SUBJECTS

OFFICE OF RESEARGH
FROJECT #01-01 MR otk
APPROVEDE /2t TO el nles.
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Appendix F

Preadolescent Assent Form

c?ﬁvafum ’Zézz’cr.sm@

Auburn University, Alabama 36849-5605
College of Human Science

Department of Nutrition and Food Science Telephone: (334) 844-3261
328 Spidle Hall FAX: (334) 844-3268

Participants Informed Assent for Diet Quality in Rural Alabama

We would like for you to help us in a study about the diets of children in rural
Alabama. This study will be conducted by Jean Weese, Ph.D., Associate Professor
and Janet Johnson Graduate Student in the Department of Nutrition and Food
Science. We hope to find out the type of food that is eaten by children living in rural
Alabama. You were selected because you-participate in the 4-H program.

If you decide to participate, Jean Weese, Janet Johnson, and your county 4-H
Leader will give you two forms that we will ask you complete. One will ask you how
often you eat certain foods this is called a food frequency form. This form will ask how
often you eat certain foods, like green beans, cornbread or drink beverages such as
orange juice. The second form will ask you about your physical activity. Last we would
like to weigh you and see how tall you are. For completing the diet records and
questionnaire you will be given a special lunch with your entire class. Also if you bring
the forms back to class that we ask for you will receive additional gifts.

There are no risks to you for participating in this study. The information we
gather will be kept completely confidential. We will assign a number to you to keep the
information confidential. The information obtained in this study wili be used to develop
nuftrition education programs especially designed to meet the needs of children in the
rural south. All information collected will be reported in a group format. No person will
be singled out in the report but the information will go in as a group report.

If you choose to participate in this research project you can withdraw at anytime
and you can withdraw any information that has been collected from you. Your decision
to participate or not will not jeopardize your relationship with the Alabama Cooperative
Extension System or Auburn University.

If you have any questions, we will be glad to answer them at anytime. If you have
any questions later, we will be happy to answer them for you. Contact either Jean
Weese, Ph.D. at weesej@auburn.edu or Janet Johnson at johns16@auburn.edu or
call1-334-844-3268. You can also ask questions of your teacher or your 4-H leader.
You will be provided a copy of this form to keep.

“Subjects inftials

Page L of 2. HUMAN SUBJECTS

agelo OFFICE OF RESEARCH
PROJECT #021-07| MR oibe
APPROVED#Y/0i_TOlnlo3
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Page 2: Participants Informed Assent for Diet Quality in Rural Alabama

For information regarding your rights as a participant in this study you may
contact the Office of Research Programs, Ms. Jeanna Sasser at (334) 844-5966 or

sassejb@auburn.edu or Dr. Steve Shapiro at (334) 844-6499 or shapisk@auburn.edu.

HAVING READ THE INFORMATION PROVIDED, YOU MUST DECIDE WHETHER
OR NOT YOU AND YOUR CHILD WILL PARTICIPATE IN THIS PROJECT.
YOUR SIGNATURE INDICATES YOUR WILLINGNESS TO PARTICIPATE.

Subject's Signature Date
InvAstigator's signature Date
HUMAN SUBJECTS
OFFICE OF RESEARCH
Page 2 of 2 FROJECT #.01-07{ MR citle

APPROVED¢/ct_TOtelnlo3
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Appendix G

Health Habits and History Questionnaire

3

This form asks about your usual food intake

|
oy P
over the past year. It takes aboutrao m|n1_4tc5 b TASTRANE s FiRST i
to complete. Please follow these instructions: ‘
T T T ! i | ]
+ Answer sach question as best - ‘5‘|‘}i§H}‘!'I" ERNEE
nawer each question as bes you can | & SIREETADDRESS 3
estimate if you aren't sure ! |
: T — - —r |
+ Use only a #2, ordinary pencil. 1 ‘ | ‘ i ! ; I ‘ | | ‘ I r i
= Be certain to completely blacken in each of ‘ 59 cITY 73 STATE
| your answers, and erase completely if you g T I B i
make any changes. L ‘ i i
+ Do not make any other marks on this form. | ® 2IP CODE |
+ | you wish to make comments, please use a ‘ [_' ‘ } ‘ : 1 | i 1 ] i
1 H | -
separate piece of paper. | % FHONE 5.
i
r A
SOCIAL SECURITY SEX . AGE WEIGHT  HEIGHT
ID NUMBER NUMBER O Male pounds ft
T T 5 | © Female [ ‘ ‘
b * 1
flelololedolo] [OHIGIGIOIOOTOREC] i I @ @ @)
SYolololololeo Olalolalalololofo ;:;Zﬁ;i;ec*r"’“ ool
jalolalalolalo ololelalalololales breast feeding? lolo
jelololololaler elololaoledolelerie) 1——~—-— DD
(ololololololo alolalolololololo) O No @ @D
[elololelolole; olololola]alolelo] ! O Yes ® @
DOEOE®EE olololelelolololt) O Not female & @)
[@lolalalolala; wlololololelolola) e [fea)
EDEE®® jolalololalolalolar @ ®)
[elojolojolaley) olololololalalalo) @D D)
L - HHHQ.BLOCK.95 Phone or fax: (510) 704-8514
] PLEASE DO NOT WRITE IN THIS AREA
=] (ofe] | [slslalel | | | lelelsljolalelela 30821
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-_'Luul||||:|l||l|llllIllIIIIIIIlIIlII|||||||||III,IIIIII‘_I_T__IIII

During the past year have you taken any vitamins or minerals regularly (at least once a week)?

CNo O Yes, fairly regularly 1 @ Yes, but not regularty
IF YES, WHAT DO YOU TAKE FAIRLY REGULARLY?
VITAMIN TYPE HOW OFTEN FOR HOW MANY YEARS?
1-3 4-6
DAYS | DAYS LESS
DON'T! PER | PER [EVERY THAN 1 2 3-4 5-9 10+
TAKE \WEEK|WEEK| DAY 1YR. | YEAR [YEARS|YEARS|YEARS|YEARS|
Multiple Vitamins
Regular Once-A-Day, Centrum, or Thera type oo |o|o ojojo|lC|o 0
Antioxidant combination type oo | o oo O C
Single Vitamins (not part of multiple vitamins}
Vitamin A {not beta-carotene) o|Cc|oilQ ololCc|O|O0O
Beta-carotene o oc|Oo! o OO oc | OO0
| Vitamin C - ol NeoRNeR NG clojlo|jojO|0O
i Vitamin E ol NeoRNoRNe: olo olo|lolo
Calcium or Tums olocloo olc|o|lc|cio
Iron o oclOo|C oo O0C OO
Zinc ool o oo OojOoIC | O
L Selenium ojloclioc|C C |l oOlo|jOo|lOIO

If you take multiple vitamins
Do you usually take types that O contain minerals (iron, zing, etc.) O do not contain minerals C Don't know

If you take Vitamin C or Vitamin E:
How many milligrams of vitamin C do you usually take, on the days you take it?
100 O 250 (500 750 1000 O 1500 2000 O 3000+

How many IUs of vitamin E do you usually take, on the days you take it?
<100 O 200 C 300 O 400 600 O 800 O 1000 O 2000+

The next section is about your usual €ating habits over the past year.
FIRST: Mark the column to show HOW OFTEN, on the average, you ate the food during the past year.

SECOND: Mark the coiumn to show HOW MUCH you usually eat of each food.

« Sometimes the "how much" is asked as number of pieces, such as 1 egg, 2 eggs or 3 eggs.
Mark your serving size as the number you usually eat ON THE DAYS YOU EAT IT.

+ Sometimes the "how much" is asked as small-medium-large (S-M-L).
A ‘medium® portion is shown for each food, but only as a guideline. The “medium” portion that will actually
be used in the calculations is larger for men than for women, and larger for young people than for older
people. Mark “small” if you think you usually eat a smaller portion of that foed than other people of your
age and sex. Mark “large” If you eat more of it than other people of your age and sex.

SAMPLE: This person eats one orange about twice a week, and eats a medium serving of other fruit about
three times a week.

HOW OFTEN ~ HOW MUCH |
Tneveror | 1 123 | 1 [ 2 |34 58 gl YOUR SERVING SIZE
TYPE OF FOOD : IEJENSCBETFQQI PER | PER | PER | PER | PER | PER [EVERYl MEDIUM

N. . | WEEK|WEEK|WEEK WEE ;
MONTH || MON. | MON. | WEEK K| DAY e s LA L

Oranges (] ClIlOoO|0 @ 0 OO 1 medium| O
172
o
s

=0 -9
rQ =0

Other fruit [ CloO| OO0 @ OO0 1/2 cup

DO NOT WRITE IN THIS SHADED AREA

[ [ [ ] TR ] T m
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AVERAGE USE LAST YEAR

) : LESS
: 12 3-4 56 1 11/2 2 3 4+
SUMMARY QUESTIONS oneAN | PER | PER | PER | PER | PER | PER | PER | PER
week | WEEK | WEEK | WEEK | DAY | DAY | DAY | DAY | DAY
a. How often do you use fat or oil ' ~
in cocking? o o - o - © © © ©
b. About how many servings of

vegetables do you eat, not |
counting salad or potatoes? © © © o = © 4 © o

c. About how many servfﬁaﬁ,gf fruit J
do you eat, not couniigg«f(jlces? o o o o | o o ® ol O

d. About how many seﬁ/Engs of
cold cereal do you eat? & o o o | O o o o O

e. About how many glasses of milk (or {
chocolate milk) do you drink? oo Q o | @ = @& | O o

What kinds of fat do you usually use in cooking (to fry or stir-fry)? Mark the one or two you
use most often.

O Don't know O Pam or no ail O Lard, fatback, baconfat (O Crisco shortening
@ Stick margarine O Soft tub margarine O Low calorie margarine
O Butter > Olive oil or cancla oil @ Cormn oil, vegetahle oil

What kinds of fat do you usually add to vegetables, potatoes, etc.? Mark the one or two you use
most often. ) : :
O Don't add fat O Lard, fathack, baconfat O Crisco shortening

O Stick margarine @ Soft tub margarine O Low calorie margarine
O Butter O Whipped butter O Olive ol
When you eat the following foods, how often do you eat a low-fat or non-fat version of that food?
Cheese O Always low-fat O Sometimes @ Rarely low-fat
Ice cream or yoguirt C Always low-fat O Sometimes @ Rarely low-fat
Salad dressing O Always low-fat  Sometimes @ Rarely low-fat
Cake or cookies O Always low-fat C Sometimes @ Rarely low-fat

When you drink orange juice, how often do you drink a calcium-fortified brand?

< Usually O Sometimes O Rarely
How often do you add salt to your food? O Seldom @ Somelimes O Often
How often do you eat the skin on chicken? O Seldom @ Sometimes O Often
How often do you eat the fat on meat? @ Seldom O Sometimes O Often
How do you like your meat cooked? O Rare O Medium @ Well done

Do you smoke cigarettes now?
@ No
O Yes IF YES, on the average, about how many cigarettes a day do you smoke now?
<1-5 O6-14 C15-24 O 25-34 © 35 or mare
About how many times have you gone on a diet to lose weight?
O Never ®1-2 O3-5 o6-8 9-1 O 12 or more
Is your health
O Excellent O Very Good @ Good O Fair O Poor
What language do you usually speak at home? -
@ English O Spanish O Something else
Are you
C Hispanic @ White, not Hispanic O African American O Asian, Pacific Islander, Native American

THANK YOU VERY MUCH FOR TAKING THE TIME TO FILL OUT THIS QUESTIONNAIRE
Please take a moment to fill in any questions you may have skipped.

i PLEASE DO NOT WRITE IN THIS AREA N
BCoNOOEEOCCORREEROOOOOOOCO _ 30821

| | - 8 m -
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Appendix H

Kid's Food Frequency Questionnaire
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PLEASE DO NOT WRITE IN THIS AREA

HOW OFTEN HOW MUCH
NEVER YOUR
TYPE OF 1 123 |1 2 |34 |58
OF FOOD . TS:NngzE PER | PER | PER | PER | PER | PER Every] MEDIUM | SERVING SIZE
PER MONTH|MON. | MON. WEEK WEEK WEEKWEEK DAY § SERVING | o | . 1
EXAMPLE: Bananas : o OO | @O, 0|0 [Oimedum | O (@ | O
| R - i vz 1 2
Bananas o SCiCcCiOoO|O|O |0 | Ofimedum | OO C
w2 1 2
Apples, applesauce o oo lOo o0 |Oftmedum | O | O | O
1" 1 2
Oranges (not including juice) = ClO|CIC|O|O|Ofimedum O | O|OC
vz 1 2
Grapefruit (not including juice) O ol oc|lO0O | OO m;él?um E %) ?
Cantaloupe o ololojololojol B lolo|lo
p medium e "4 V2
Peaches, apricots (fresh, in season) C C/OCI o000 C|Cfimedum | O[O | O
V2 1 2
. . 1 medi
Peaches, apricots (canned or dried) [ CiojOo|lojoiolo Dr";?é L“J; (;} cy\? CL)
Prunes, or prune juice o} CcClo|lCclo|lC|Q]O] kap ([ OlOC T
s M L
Watermelon (in season}) @] OO0 OO OO tsice el lolle]
s M L
Strawberries, other berries (in season) o OO0 OO O rap | OO Q
5 M L
Any other fruit, including kiwi, fruit
cocktail, grapes, raisins, mangoes [ i R A e R e B °
' Wé‘EK WS.E%’K
| Fiber cereals like raisin bran, 1 medium
| granola or shredded wheat s o Clojoofo oo bowl ? (MD C,_J
Sweetened cereals like frosted - 1 medium |
flakes = SERSRECRESRECRECHECE il Rl Rl Rl
Other cold cereals like corn — 1 medium
flakes or cheerios © CLEPIPIC 22 bow FIFIC
Cooked m_areal like oatmeal, oat I ololololcoloioft n;edilum ololo
bran or grits owl 5 m T
Milk on cereal o o000 {0|OC] tkap | O, OO
S Mo L
Breakfast bars, granola bars, o oicoiolololo|loliers ool o
power bars ! s M L
Breakfast shakes, diet shakes o O o000 | OO} 1serving | O | O | O
i s L L
Pancakes or waffles ] ojlojlojoloio|c] 2md [Oj0O
H | 1 2 3
Eqgs | o jo|jolcio|jo|lclofss ole|e
99 ‘ . 2 agos=med, e0g | egos | eggs
1
Egg substitutes, Egg Beaters, egg whites o SO0 O OO 0O] 2eges | @ 4D
©gg | eggs | eggs
Sausage or bacon o olclolo|lo|c|ollutesa @
pieces piece |pieces |pieces
Cottage cheese @] ocljojo|lo!'olo|lo] tzap |O O | O
s M L
Other cheeses and cheese spreads 2 slices or :
(regular or iowfat) o QOO OO0 | O Y nes ? ‘? ?
Yogurt, frozen yogurt (regular or lowfat) o ojojoc oo ‘ O | O o =
5oz 8oz oz,
!
- | *3e || ] ||
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Appendix |

Serving Size Guide

wooysenbuonu mmm//:dpy r168-70L (0LS) VO "Asiexieg ‘sweisAs pjog Aojelq %0018 ©

poo} jo pooj jo pooj jo
sdno g dno | dno z/1

pooj} jo poo} jo pPooj Jo
dno z/1 dna ¢/}

Po04J0sdnD =@ Poo4jodnD | =9 POo440dnD Z/L =g P04 Jo dnD /| =V :QJ0 D ‘g Y 8500UD

97|15 BUIAISS INOA 8S00UD NOA
djay o} SMOG By} 10 S8ID[d B4 JBUHIS 95N ADWI NOA “S1IDUUOLsaN® PO04 4] {No Bul|jly 810 NOA 8|Iym NOA JO Juol) Ul siyL desy|

sa210yD) 921§ BulAleg
FIVNNOILSIND AOCOS

145



Appendix J

ionnaire Guide

Food Quest
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Appendix K
Anthropometric Assessment

The Equipment used for and methods used to obtain anthropometric
measurements are:
Weight
A properly calibrated balance beam was used to weigh children and adolescents.
The scale had the following qualities:

* Weights in 0.1 kg (100 gm) or 1/4 Ib increments

 Has a stable weighing platform that can be easily set at zero

e Can be calibrated through professional service or by standard known weight.
Height
A metal measuring rod attached to a scale was used. Selection criteria included:

e Measure in 0.1 cm or 1/8 inch increments.

« Be stable with a large base.

e Have a horizontal headpiece at least 3 inches wide that can be brought into

contact with the most superior part of the head.

Weight Measuring Procedure

e Scale is set at zero reading.

e Scale is set on firm surface, preferably uncarpeted floor. Student removes
shoes and heavy outer clothing such as sweater, jacket, vest and empties
pockets.

« Student steps on center of the platform, with back toward the scale, both feet
on platform, and stands still.

» Read weight value to nearest % pound or 0.1 (1/10) kilogram

» Student was not provided with the results of the screening*.

* Record weight immediately on data form before child gets off scale

e When using a balance beam scale, return weights to zero position before
subsequent student is weighed.

Height Measuring Procedure

e Student removes shoes.

 Student removes hair ornaments, buns, braids to extent possible.
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« Student stands with back against rule.

» Bring legs together, contact at some point (whatever touches first).

» Knees not bent, arms at sides, shoulders relaxed, feet flat on platform.

 Back of body touches/has contact with rule at some point.

 Body in straight line (mid-axillary line parallel to rule) (fig1).

e Head in appropriate position - check Frankfort plane (fig 2).

» Lower headpiece snugly to crown of head with sufficient pressure to press
hair. Read value at eye level.

e Measure to nearest 0.1 (1/10) cm or 1/8 inch (repeat measurements should
agree within .1 cm or % inch.)

* Record value immediately on data form.

The Mid-Axillary Line-Position of body for height measurement. While taking

height measurements, make sure that the mid-auxiliary line is parallel to the measuring rod.

—-— |ine of
sight

Mid-Axillary Line
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Appendix L

Growth Chart for Boys

2 to 20 years: Boys MNAME
Body mass index-for-age percentiles RECORD #
Date Age | Weighl | Stalue | EMI* Comments
‘BMIH
35—
{34
{33
a2
31—
_,4""‘ 30—
*To Calcutate BMI: Wei Staturs (o} + Stalure (sm) x 10,000 £
or Waight r_ll:':-':-Ij UF;E!IM« {n) + Sfm-!lm [ln]lx ?:fe " / - 28—
| o ] o T
BMI — — [28
27 -~ 2 27 H
|25l / ) T,
| [
//
| ac) < o =
25| — - <25
L zal . = /,.. ,/'/ (24—
23 / / -~ ] ZaH
/ C L1 ~
| oo rf / ’:’5":" I ool
21 ,// i = ~ 21
7 ~ A=
20 ///_. /./ r..f /..-—"" 20
_| 19— / f/,f’j / /_.-/ .-r/f’ — ﬁ_
5
— 18" \i\\\“‘--..__- — ~ /“/ - ,f//.ff..-""‘f 18
17 AN — _,.-—“/ f:: ] 17
- 16 R:E_F#H,—‘f’; e 16
15 Q::._""‘“— = -~ 15
|1
—| 14. -H-_::__ _.-.-'-.—ﬂ.--““- 14—
— 13 13
— 12 124
kg/m® EA-:?E (YEARS) kg/m*
2 3 4 5 5] 7 B 8 10 11 12 13 14 15 16 17 18 1% =20

Puibiishead May 30, 2000 [modilisd 100100, y .
SOURCE: Devedoped by the Mabonal Cender for Heakh Saistics in collaboration with (_..D(_.
Ihe Mefional Cenfer lor Chronic Dissase Prevention and Healkh Promation §2H004
httpc! e oo go gromthchans SAFER* HEALTHIER: PEGPLE"
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Appendix M

Growth Chart for Girls

2 to 20 years: Girls MAME
Body mass index-for-age percentiles RECORD #
Date Ae ‘Wiaight Stature B Cammants
[BMI—
35—
ﬁ_
ﬂ_
a2—
3] —
/..«— A0 —
*To Calculate BMI: Weight (k) + Stature [cm] = Statue (cm] = 100000 /" —
or Weight (Ib) + Stature (in) + Stabure [in)x 703 / 29—
- B} =1 28—
| ‘__/ f#,.aﬂ -
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Appendix N

Sample of Completed Growth Chart
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