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Diet and physical activity patterns have been implicated as major factors in the

increasing prevalence of childhood and adolescent obesity. It is estimated that between
16 and 33 percent of children and adolescents in the United States are overweight (CDC,
2000). Moreover, the CDC estimates that less than 50% of adolescents are physically
active on a regular basis (CDC, 2003). Interventions must be focused to modify these
behaviors. Facilitating the understanding of proper nutrition and need for physical
activity among adolescents is the first step in preventing overweight and obesity and
delaying the development of chronic diseases later in life (Dwyer, 2000). The purpose of
this study was to compare the outcomes of students receiving one of two forms of
education (both emphasizing diet and physical activity), to determine whether a computer
based intervention (CBI) program using an interactive, animated CD-ROM would elicit a
greater behavior change in comparison to a traditional didactic intervention (TDI)
program. A convenience sample of 254 high school students aged 14-19 participated in
the 6-month program. A pre-test post-test design was used, with follow-up measures

taken at three months post-intervention.



No change was noted in total fat, saturated fat, fruit/vegetables, or fiber intake for
any of the groups. There was also no change in perceived self-efficacy or perceived
social support. Results did, however, indicate an increase in nutrition knowledge for both
intervention groups (p<0.001). In addition, the CBI group demonstrated more positive
and sustained behavior changes throughout the course of the study. These changes
included a decrease in BMI (Ppre/ post<0.001, Pposu/follow-up<0.001), number of meals skipped
(Pprerpost<0.001), and soda consumption (Ppre/post=0.003, Pposvfoliow-up=0.03) and an increase
in nutrition knowledge (Ppre/post<0.001, Pprestotiow-up<0.001), physical activity (Ppre/post<0.05,
Ppre/follow-up<0.01), frequency of label reading (Ppre/follow-up<0.01) and in dairy consumption
(Ppre/post=0.03). The TDI group did show positive gains in some areas post intervention,
however a return to baseline behavior was shown at follow-up. Findings of this study
suggest that compared to traditional didactic teaching, computer-based nutrition and
health education has greater potential to elicit change in knowledge and behavior as well

as promote maintenance of the behavior change over time.
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CHAPTER1
Introduction

Adolescence is a period of rapid growth and development associated with
increased nutrient needs (Spear, 2002). It is well documented that several chronic
diseases, major causes of morbidity and mortality in the US, have their roots in a person’s
younger years (CDC, 2000). Behavioral patterns established during adolescence are
likely to influence long-term health behavior and may have a tremendous impact on life-
long health (Spear, 2002; Hoelscher et al, 2002; Story et al, 2002). While healthy eating
habits and lifestyle that begin in childhood or adolescence may decrease the risk of
chronic disease, unhealthy dietary habits appear to be associated with increased incidence
of chronic disease later in life (Phillipas and Lo, 2005; Lytle, 2002; Cabrinety, 2002).

For example, increasingly, type 2 diabetes is being noted in children as young as 12 years
old and may be associated with the development of other cardiovascular diseases in
adulthood (Fagot-Campagna, 2003; Rami, 2003).

Unhealthy dietary patterns noted among adolescents may be influenced by
adolescents’ overall lifestyle, including social norms, increased proportion of adolescents
that work, and relative inexpensiveness, availability, and popularity of fast foods and
convenience foods (Conklin et al, 2005; Nicklas, 2002). Moreover, the Center for Disease
Control (CDC) estimates that less than 50% of adolescents are physically active on a
regular basis. As a result of dietary and physical activity patterns, current estimates are
that between 16 and 33 percent of children and adolescents in the United States are
overweight (Hedley et al, 2004; CDC, 2000). The past four decades have been met with

an almost four-fold increase in body mass index that continues to rise each year (Ogden,



2002). Interventions must be targeted to promote healthy nutrition and physical activity
behaviors. Facilitating the understanding of proper nutrition and need for physical
activity among adolescents is likely to help prevent health problems such as overweight
and obesity and the development of chronic diseases later in life (Dwyer, 2000).
Establishing healthy eating and physical activity habits in youth is critical because
changing poor eating patterns as one ages is increasingly difficult. Additionally, obesity
in childhood is a strong predictor of obesity in adulthood (Galvez et al, 2003).

The American Diabetes Association (ADA) and the CDC have recently described
type 2 diabetes as an emerging epidemic among children and adolescents. New incidence
of type 2 diabetes among adolescents ranges from 8-45% depending upon geographic
location (Fagot-Campagna, 2003). Moreover, the CDC estimates that nearly one in three
children and adolescents will be diagnosed with type 2 diabetes by the year 2025 (CDC,
2003) while other sources report that the prevalence of diabetes worldwide will double by
2030 (Wild et al, 2004). This increase parallels the increase in overweight and obesity.
Poor dietary choices, including a diet high in calories and fat and the lack of physical
activity noted among children and teens in the past decade, are the two main factors
implicated in these recent surges. However, as hypothesized by the Health Belief Model
(Glanz et al, 1997), there is a lack of urgency among adolescents associated with their
current behaviors and the possible consequences later in life (Story et al, 2002). Without
a focus on prevention, it is likely that this population is destined to develop chronic
diseases that will require substantial resources in the future (Steinberger and Daniels,

2003).



Unfortunately, past intervention efforts have been met with little success, as they
tend to increase knowledge but do little to elicit a behavior change (Hoelscher et al, 2002;
Litchfeld et al, 2000). However, use of technologically enhanced resources, such as a
multi-media website, CD-ROM or other computer-assisted programs has been shown to
have a greater impact in motivating people to change their diet, in particular their fat and
consequently caloric intake and increase physical activity, compared to more traditional
intervention methods (Goran and Reynolds, 2005; Vandelanotte et al, 2005: Budman,
2000; Brug et al, 1999; Oenema et al., 2001; Brug et al. 1998; de Vries and Brug, 1999).
Using a computer-based approach, participants actually play an active role in the learning
process.

The purpose of this research was to determine whether a computer based intervention
(CBI) program using an interactive, animated CD-ROM would elicit a greater change in
eating behavior and physical activity patterns among high school students than would a
traditional didactic intervention (TDI) program. Both education programs had an
emphasis on healthy lifestyle habits (diet and physical activity). The purpose was also to
determine whether other key variables were differentially affected by the two
intervention methods, i.e. nutrition knowledge, body mass index (BMI), self-efficacy in

making lifestyle changes, and perceived social support.



CHAPTER 11
Review of the Literature

Overview of the Problem
Population

Adolescents are considered to be those post puberty, but before maturity,
generally aged 12-20 (Webster’s, 2000). Adolescents make up a large sector of the
population. This group remains one of the most underserved populations, especially the
minority adolescent population, in terms of programs targeted at improving health
(Freedman et al, 1998). Many of the health education-related resources available fall
short of recommended practices especially in areas of preventive programs (Barlow et al,
2002). Adverse health risks, including elevated lipid levels, type 2 diabetes, and
hypertension, are increasingly being noted among adolescents (Freedman et al, 1998).
As a result, there is a need to increase awareness and to design educational
programs/interventions that have the potential of improving the health of this group.
Substantial evidence exists to demonstrate that adults can significantly reduce the burden
of type 2 diabetes by changing dietary behavior and through the incorporation of daily
physical activity (NIH, 2003). Interventions that begin before adulthood, therefore, have
enormous potential to improve the nation’s health status by influencing the behaviors
young people will carry into adulthood (ADA, 2003). Furthermore, studies demonstrate
that although adolescents’ knowledge of healthy eating habits and consumption levels
with regard to choosing healthy foods is low, their attitudes toward learning about

healthier eating practices are favorable (Beech et al, 1999).



The U.S. adolescent population has an increased risk of developing diabetes, heart
disease, and other chronic diseases before becoming an adult (Diabetesincontrol.com.
2004). The financial burden associated with adolescent obesity and the precursors to
chronic disease developed in adolescence have the potential to surpass our ability as a
nation to treat these complications (Galvez et al, 2003). Moreover, on average, persons
with diabetes incur medical expenses 2.4 times higher than those without diabetes
(NIDDK, 2003). Estimates suggest that health care costs associated with chronic
diseases, such as diabetes, related to overweight and obesity rose from $63 billion in
1995 (NIDDK, 2001) to approximately $132 billion in 2002 (NIDDK, 2003).

Diet Quality

Excesses and imbalances of nutrients have become the target for improving the
health of adolescents in the US. The initiatives set forth by Healthy People 2010
specifically reflect these dietary imbalances and suggest a concerted effort be made to
change these behaviors and “decrease the burden of preventable illnesses and premature
deaths in the United States” (Healthy People 2010, 2000). The Healthier US initiative set
forth by President George W. Bush in 2003 includes improving diet quality, increasing
physical activity, and undergoing regular screening for chronic diseases such as
cardiovascular disease (CVD) and diabetes (CDC, 2003).

The CDC reports that over 60% of young people eat greater than the
recommended amount of fat and saturated fat, while only 34 percent of boys and 33
percent of girls consume the suggested 5 a day servings of fruits and vegetables each day.
The Continuing Survey of Food Intakes by Individual (CFSII) in 1994-1996 estimated

only 23% of girls and 27% of boys consume at least two servings of fruit per day, and



only 7% of girls and 4% of boys consume at least 3 servings of vegetables (with at least 1
being dark green or orange) (Healthy People 2010, 2000). In addition, most do not
consume the recommended amounts of fiber or grains (Jacobsen, 1999). The CFSII also
estimated that although 77% of boys consume the recommended 6 or more servings of
grains (with at least 2 being whole grains), only 49% of girls consume the recommended
servings. The CSFII data indicates that adolescent males consume less than the
recommended levels of vitamin E, magnesium, and zinc, while females do not meet the
recommendations for vitamin E, vitamin A, phosphorus, magnesium, and zinc (CDC,
2002). Nearly 25% of the calories adolescents consume are from high fat, low nutritional
value foods such as french fries, deep-fried foods, candy, and cookies (Jacobsen, 1999).

Frequency of family meals is positively associated with higher intakes of fruits,
vegetables, grains and calcium-rich foods and negatively associated with soft drink
consumption (Neumark et al, 2003), while adolescents eating away from home tend to
consume a diet higher in fat, especially saturated fat, when eating away from home
(Zoumas-Morse, 2001). Although improvements are steadily being made, the nutritional
content of school lunch, which provides meals for an estimated 75% of public schools in
the US, was found to have a mean fat percent of 41.3% and a mean percent of saturated
fat of 16.1% (Jones et al, 1999).

Evidence suggests that intakes of calcium and iron are marginally low in
adolescents, which is often the result of high consumption of convenience foods, fast
foods, and sugary snacks (Spear, 2002). Low nutrient density snacks often crowd out
more nutritious foods. From 1982 to 1990, the purchase of potato chips and similar

snacks increased approximately 60 percent, with 75 percent of adolescents saying they



eat at least 3 servings of chips per week. Nearly all surveyed said they would look for
healthier alternatives if the price of chips were increased (Foodrun, 1999). A study by
Serrano et al. (2005) revealed that when typical vending machine foods are replaced with
healthier alternatives, there was a drop in purchases initially, however, after one month,
sales were equal to baseline.

Consumption of calcium rich foods has declined, especially in girls (Jacobsen,
1999). Only 19% of girls meet the requirement for calcium, while 52% of boys meet the
requirement (Healthy People 2010, 2000). The amount of milk purchased by school
districts fell by nearly 30% from 1985 to 1997. During the same time period, school
districts purchased 1100% more soft drinks (Moag-Stahlberg, 2004). Estimates suggest
that nearly 18-20% of adolescents’ caloric intake is derived from soft drinks, an average
of 24 ounces (Murray et al, 2005), up from 15% in 1999 (Jacobsen, 1999; Troiano et al,
2000). Approximately one-fourth of adolescents who consume soft drinks drink more
than 30 ounces per day (Jacobsen, 1999). Pricing also encourages consumption of large
quantities of soft drinks. A consumer can often more than double the size of the soft
drink for less than half of the price (Jacobsen, 1999). More than 95% of the soft drinks
have caffeine, which increases urinary calcium excretion, thus adding to the problem and
impacting the growing adolescents’ ability to achieve peak bone mass (Spear, 2002). The
National Health and Examination Survey (NHANES) III indicated that adolescents aged
12-19 consumed, on average, between 796 to 822 mg of calcium per day compared to the
DRI for calcium of 1300 mg per day (Johnson et al, 1994). With an already marginal to

low intake coupled with the possibility of increased calcium excretion, bone health



among this group may be in jeopardy. Overweight and obese adolescents have even
higher soft drink consumption (Giammattei et al, 2003; St.Onge et al, 2003).

Meanwhile, decreased consumption of milk has had other types of impact on
nutrient intake. Milk-drinkers not only consume more calcium but also more vitamin
B12, riboflavin, folate, vitamins A, D, Bg, and B3, and potassium (USDA, 2001). Even
short-term deficiencies of these nutrients can have an effect on future risk for diseases
(Lytle, 2002). Caffeine consumption has also been shown to have a negative effect on
insulin sensitivity (Lee et al, 2005).

It is estimated that 2-4% of adolescent girls show evidence of true iron deficiency
anemia while a high percentage are at risk of acquiring iron deficiency anemia (CDC,
2003). This is due to marginal intake and increased menstrual losses, as well as increased
growth demand. Anemia may result in impairment of the immune response. Intake tends
to be lower in adolescent girls than the general population. Whereas the recommended
intake of iron is 15 mg/day for girls, NHANES III indicates that most girls consume less
than 12 mg (Lytle, 2002). Fast foods from restaurants, convenience stores, and vending
machines tend to be low in iron as well as calcium, riboflavin, vitamin A, vitamin C, and
folic acid (Spear, 2002). Not only are these nutrients required for proper growth and
development, diets low in these nutrients often include high calorie, low nutrient dense
foods which are correlated with increased overweight and obesity (Nicklas, 2002).

Overweight, Obesity, and Other Risk Factors for Chronic Disease

Overweight encompasses those individuals with a BMI in the range of 25-29.9,
while obesity is reflected by individuals with a BMI >30. Obesity is currently considered

the most prevalent nutritional disease of children and adolescents in the United States



(Dietz, 1997). The prevalence of overweight and obesity for children 2-19 years old has
increased by 182% from 1971 to 2000 and the extent of overweight has increased 247%
over the same time period (Jolliffe, 2004). Overweight children and adolescents have an
increased risk for cardiovascular diseases. Fatty streaks, elevated total cholesterol,
reduced HDL, calcifications in the aorta and coronary arteries, and elevated blood
pressure, all risk factors for cardiovascular disease, have been noted recently among
children and adolescents (Freedman et al, 1999). As many as 2/3 of obese children have
one or more unfavorable cardiovascular risk factor (DiabetesinControl.com, 2004).
Kimm et al reported a reduction of 1-2 points in the BMI lead to a significant
improvement in risk factors associated with heart disease (dyslipidemia, hypertension,
and insulin resistance) after participation in a nutrition intervention program over one
year. In the same study, an increase in weight was associated with increasing
disturbances in glucose metabolism (Kimm et al, 2005).

Overweight and obese children are at much greater risk for the development of
type 2 diabetes (Fagot-Campagna, 2002). There is also a correlation between the
progression of diabetes and the development of cardiovascular disease. Uncontrolled
levels of serum glucose lead to the glycosylation of blood proteins that, over time, cause
damage of vascular tissue (ADA, 2003). As a result, there is approximately a three-fold
increase in the development of heart disease among those with diabetes compared to the
non-diabetic population (Jones and Dewan, 2003). In adults, 80% of mortality of patients
diagnosed with type 2 diabetes results from complications of heart disease (Jones and
Dewan, 2003). In persons with diabetes, congestive heart failure (CHF) occurs 2.5 more

often than in non-diabetics. These increases in risk demonstrate the importance of



controlling modifiable risk factors for CHF such as obesity and hyperglycemia in one’s
younger years. Compared to those without diabetes, adults with newly diagnosed diabetes
were 2.9 times more likely to experience a heart attack or related event (Jones and
Dewan, 2003). .

The key endocrine organ that regulates insulin sensitivity in other tissues is
adipose (Koistinen et al, 2004). Visceral fat is associated with whole body impaired
glucose metabolism, including insulin resistance, and predisposes one to type 2 diabetes
(Koistinen et al, 2004). It is has been suggested that the excess adipose tissue also plays
arole in causing defects in insulin regulation of gene expression and likely contributes to
the pathogenesis of type 2 diabetes. In children there is a positive association between
visceral fat and abnormal lipid profiles. In other words, obesity not only leads to the
development of type 2 diabetes but also manifests the complications that play a role in
the morbidity and mortality of the disease (Koistinen et al, 2004; Gower, 1999).

Among overweight and obese adolescents, the percentage of caloric intake
derived from fat is higher than for their normal weight counterparts (Garaulet et al, 2000).
In a study to compare the effects of obesity, overweight, smoking, and problem drinking,
it was shown that obesity has roughly the same association with chronic health conditions
as does twenty years of aging; this greatly exceeds the associations of smoking or
problem drinking (Sturm, 2002). It has been suggested that a child who is diagnosed with
type 2 diabetes may be plagued with grave complications from the disease earlier in life
along with a shortened life expectancy (Murray, 2005; Olshansky et al, 2005). The result

can be a dramatic increase of health care costs.

10



In adults, obesity is associated with a 36 percent increase in inpatient and
outpatient spending and a 77 percent increase in medications. This compares with a 21
percent increase in inpatient and outpatient spending and a 28 percent increase in
medications for current smokers; the coast associated with problem drinking are even less
(Sturm, 2002). Furthermore, a 197% increase in obesity-associated hospitalizations
among adolescents in the past 20 years reflects the impact of the increasing severity of
obesity (Wang and Dietz, 2003). Hospitalizations associated with obesity often lead to
other medical conditions. As a result, the threefold increase totaling over $127 million in
hospital costs in 2001 has been reported (Wang and Dietz, 2002).

Type 2 Diabetes

In the past, type 2 diabetes was most often considered to be a disease of aduits.
Within the last decade the frequency of type 2 diabetes in adolescents and children has
drastically increased (Steinberger and Daniels, 2003), with the incidence of new cases
currently ranging from 8% to 45% depending upon the geographic location (Kaufman,
2002). In Florida, the new incidence rate among the adolescent population is estimated at
approximately 20% (Macalusa, 2002). There are many theories surrounding this rapid
increase. The increase has occurred too quickly to be caused by a change in gene
frequency. Thus, more of an emphasis must be placed on the importance of
environmental factors (Clement and Ferre, 2003; ADA, 2003). The increasing trend has
paralleled the increase in prevalence and severity of overweight and obesity in children
and adolescents (Fagot-Campagna, 2003). In addition, obesity has been implicated as a

major contributor in the development of insulin resistance. Metabolic syndrome, which

11



includes dyslipidemia, hypertension, and insulin resistance, has also drastically increased
among obese children and adolescents.

A 2004 study revealed that 50% of severely obese and 39% of moderately obese
adolescents had metabolic syndrome compared to an estimated 29% detected by
NHANES from 1988-1994 (NJM, 2004). Up to 80% of children and adolescents
diagnosed with type 2 diabetes are overweight (Fagot-Campagna, 2003). Insulin
resistance results in hyperinsulinemia. Long-term exposure to hyperinsulinemia may
lead to loss of control of blood glucose and progressive development of type 2 diabetes.
Studies indicate that overweight and obese adolescents have an abnormal “atherogenic”
lipid profile and that the lipid profile is correlated with insulin resistance (Gungor et al,
2005). This “atherogenic profile,” however, can be reduced with even moderate weight
loss (Reinehr and Andler, 2004).

The Bogalusa Heart study demonstrated that those who were overweight or obese
in adolescence were 2.4 to 7.1 times more likely to develop type 2 diabetes by age 30.
Seventy-seven percent of the Bogalusa Heart study participants who had a BMI over the
95™ percentile in adolescence were obese as adults (Freedman et al, 2001). [Figure 1]
Nutrition intervention, including diabetes education and a variety of lifestyle
improvement methods, has the potential to improve the health of the target group (ADA,
2003; Fagot-Campagna, 2001; NIH, 2003). Approximately 95% of adolescents that have
been diagnosed with Type 2 diabetes have a BMI greater than the g5t percentile (Lytle,
2002). The age group 12-19 (during or past puberty) is described as the age group at

highest risk for the development of type 2 diabetes (Fagot-Campagna et al, 2001).
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(NIH, 2003). Diabetes is currently the leading cause of blindness, amputations, and
kidney failure and drastically increases the risk of stroke (Conquering Diabetes, 1999).
With the earlier onset of obesity and the complications of diabetes also beginning earlier,
this number is likely to increase drastically. However, even individuals with the genetic
propensity to develop type 2 diabetes may be able to delay or prevent the onset of the
disease with an improvement in lifestyle habits.

Gender Differences

In general, adolescents tend to make poor food choices, with significant
differences noted between the genders. Compared to the American Heart Association
guidelines, a study on 122 adolescents showed that the fat intake of 80% of the males and
73% of the females was higher than the recommended 30% of kilocalories. Thirty-seven
percent of males and 16% of females had dietary cholesterol intakes above 300
milligrams (American Heart Association, 2000). More than 50% of males and
approximately 25% of females had sodium intakes greater than 3,000 milligrams. Mean
dietary fiber intake of females was significantly lower than the fiber intake of males, but
both were lower than recommended (CDC, 2000). In addition, females tended to skip
meals (especially breakfast) more often than males (Story et al, 2002).

A study of 878 adolescents aged 11-15 revealed that girls had a higher risk for
overweight and obesity if they were from a Hispanic or other minority background,
independent of socioeconomic status (Patrick et al, 2004). Studies also demonstrate that
females are more likely than males to be diagnosed with type 2 diabetes, and this
increased risk occurs at a lower BMI than with males. Based on the analysis of 92

adolescents newly diagnosed with type 2 diabetes, females were at higher risk of
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developing type 2 diabetes when their BMI was greater than the 85" percentile, while the
risk for males did not greatly increase until their BMI was above the 95™ percentile
(Macaluso et al, 2002).

Females have been shown throughout life to be inherently more insulin resistant
than males (Wilkin et al, 2004). In a study to determine gender differences in insulin
resistance (n=1130), it was found that regardless of pubertal status, obese girls were more
likely than obese boys to be insulin resistant and were at increased risk for the
development of type 2 diabetes at an earlier age (Hirshler et al, 2003). Another study of
54 adolescents also indicated that girls had more adverse lipid profiles than boys. The
girls had higher mean concentrations of total cholesterol and LDL than boys (Anding et
al, 1996).

A recent study indicates that one of the primary reasons US adolescent girls are
putting on weight is because they are doing less physical activity. Inactivity among girls
was shown to result in three times greater gains in BMI and in weight gain of
approximately 10-15 pounds (NIH, 2005). Another study indicated that increased
television viewing tends to have a greater effect on weight gain in girls than in boys
(Koistinen et al, 2005).

Racial Differences

The prevalence of overweight among non-Hispanic blacks and Hispanics has
increased more than 10% over the past decade (Ogden et al, 2002). According to a
national study, in the twelve years from 1986 to 1998, the prevalence of overweight rose
50% for Caucasians children while increasing an alarming 120% among Hispanic and

African American children (Strauss & Pollack, 2001). African American and Hispanics
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are at higher risk for the development of overweight and obesity, with the prevalence
increasing from approximately 19% at age 5 to 33% by age 17--rates much higher than
their Caucasian counterparts (USDHHS, 2000; Vander Wal and Thomas, 2004). For
African American girls, higher weight is often considered a positive characteristic
(Vander Wal and Thomas, 2004) despite initiatives that suggest negative health
consequences. At least one author suggested that African Americans were less receptive
to interventions that promote overweight prevention and were less likely to endorse
eating and activity habits associated with weight loss (Dutton et al, 2004).

A decrease in physical activity throughout adolescence is more pronounced in
black females than other females. In a recent study 32% of white girls kept up their
childhood level of physical activity, compared to only 11% of black girls (NIH, 2005).

Advertising on television differs significantly between the African American and
Caucasian viewing audience. Shows that are primarily geared toward the African
American audience aired more advertisements for fast food, candy, soda, or meat and
aired fewer ads for cereals, grains, pasta, fruits and vegetables. Marketing that promotes
food of poor nutritional quality, particularly toward this audience, has the potential to
further endanger a population already at higher risk for overweight, obesity, and the
development of chronic diseases (Henderson and Kelly, 2005).

Skipping meals

Many adolescents do not consume the standard 3 meals a day, with breakfast
reportedly the meal most often skipped (Nicklas et al, 2002). Although most adolescents
believed that breakfast was the “most important meal of the day,” 46% of the respondents

in a study reported spending 5 minutes or less preparing a weekday breakfast (Nicklas et
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al, 2002). For example, the 1989-91 CFSII data indicates that 20-24% of adolescents
skipped breakfast entirely on the day of the survey. Another survey indicated that 40% of
students in grades 8 to 10 ate breakfast 2 or fewer days each week (Story et al, 2002).

Studies show adolescents who eat breakfast score higher on tests, have better
school attendance, have better diets, and may be less likely to be overweight (Butcher
Powell et al, 2003; Ortgega et al, 1998). Moreover, adolescents that do not consume
breakfast are more likely to be obese, since skipping breakfast often contributes to poor
food choices for the rest of the day (Butcher-Powell et al, 2003). Skipping breakfast
before school tends to increase consumption of vending machine foods, such as bakery
goods and snacks, which can contribute as much as 58% of adolescents’ total dietary fat
intake (Wesnes et al, 2003; Nicklas, 1998). Finally, in adults, breakfast consumption has
been correlated with the consumption of a lower percentage of cholesterol and fat on a
daily basis, fewer inadequacies in their diet, and fewer tendencies to overeat (Butcher-
Powell et al, 2003).

Socioeconomic Status

Most study samples investigating adolescent food habits come from teens that live
with at least one parent, most often the mother. Consequently, it is often the mother who
is responsible for food shopping and preparation. Nutrition knowledge of the mother is
significantly and positively correlated with SES, her education and occupation level,
housing conditions (quality and sanitation) and age, and significantly and inversely
correlated with the number of children. Mother's education level and geographic area
explains 93.2% of the variance in socioeconomic status and nutrition knowledge

(Ivanovic, et al, 1997).
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The effect of socioeconomic status (SES) on lifestyle behaviors among children
and adolescents is not well studied, as most of the data is extrapolated from adult studies.
However, measures of SES, including education, income, and occupation are strongly
associated with mortality and morbidity from CVD, cancer, and other chronic diseases;
generally persons with a lower SES are at a greater risk for disease (Lowry et al, 1996).

The Youth Risk Behavior Survey (YRBS) conducted by the CDC is periodically
administered to a random sample of 9™ to 12" grade students in the United States and is
used to monitor risk behaviors that contribute to the leading causes of death, disability
and social problems among this population (CDC, 2000; YRBS, 2002). Data indicate
that the risk of developing a chronic disease later in life is greatest among youth with
parents who have less than 4 years of education and whose household income is less than
$20,000 (Lowry et al, 2000). Adolescents represent one of America’s most underserved
populations in terms of access to health services, with access being even less for those of
lower SES. A high percentage of South Florida’s student population (39%) comes from
low-income families (www.broward.org, 2004; School Board of Broward County, 2002).
The effect of SES on health outcomes may result from a variety of societal and individual
factors including housing, nutrition, social support networks, access to public health care,
and adoption of lifestyle behaviors that are associated with illness and premature death
(Lowry et al, 2000).

Under-funded schools receive extra income from vending machines, providing an
incentive to market soda and snacks to students (Nestle, 2000). Ludwig et al (2001)
indicated that the risk of obesity increases 60% for each extra 8 oz. serving of sugared

soft drink consumed per day.
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While malnutrition in developing countries is unquestionably linked to
environmental factors, the scrutiny of the environmental role in over-nutrition is now
being recognized. The “concrete environment” (densely populated, economically
skewed, psychosocial stressors, and lack of play spaces) can have drastic effects on the
growth and development of children and adolescents. This is further evidenced in low-
income predominantly minority communities (Jackson, 2003). Further study on the
impact the “concrete environment™ has on lifestyle behaviors is warranted. Although the
individual is ultimately responsible for making choices, environmental exposure often
promotes poor dietary habits and physically inactive lifestyles.

As adolescents age, they become more independent and as a result rely less on
“home-cooked meals.” The taste appeal of fast foods, coupled with the ease with which
it can be obtained, clearly has an impact on consumption. If intervention programs are to
be effective they must address ways in which healthier alternatives can be procured,
prepared, and stored while being cost effective. In addition, teaching adolescents how to
select wisely at fast food restaurants is needed.

Physical Activity

The leading health indicators as put forth by the Healthy People 2010 (HP 2010)
suggest that individual behaviors, environmental factors, and health system issues affect
the health of individuals and communities. Two of the leading indicators of HP 2010 are
physical activity and overweight/obesity. Consequently one of the main objectives of the
initiative is to “increase the proportion of adolescents who engage in vigorous physical
activity that promotes cardio-respiratory fitness 3 or more days a week for 20 minutes or

more per occasion” (Healthy People 2010, 2000). It is clear that, despite their natural
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tendencies, children have become less physically active in recent decades, with children
today expending approximately 600 kcal per day less than their counterparts 50 years ago
(Boreham and Riddoch, 2001). It is estimated that children and adolescents who spend 2
or more hours a day doing sedentary activity have an increased risk of high cholesterol,
diabetes, poor fitness, and being overweight in adulthood (Hancox et al, 2004). Being
overweight further exacerbates the aforementioned risk factors and decreases the
likelihood that the person will engage in physical activity (Blanchard et al, 2005).

Making physical activity part of a daily or weekly routine is a strong predictor of
long-term weight management. Physical activity, although not solely responsible for
weight management, does assist in weight loss, as it improves body composition, body
image, psychological well-being, and feeling of control over eating behavior (Foreyt,
1999). In addition, regular physical activity in teens and adolescents is proven to be
beneficial to improved strength and aerobic endurance, healthier bones and increased
bone mass and density, weight and maintenance of healthy joints (United States
Department of Health and Human Services, 2000). Physical activity has also been
shown, even in the absence of dieting, to improve visceral fat distribution, BMI and
insulin sensitivity and to decrease blood pressure and raise HDL cholesterol (Di Loreto et
al, 2005; Giannopoulou, 2004).

Despite these benefits, nearly 50 percent of Americans aged 12 to 21 are not
vigorously active on a regular basis. There is a sharp decline in activity during
adolescence. Studies report that from 9™ grade to 12" grade, there is an approximate 25
percent decrease in participation of regular physical activity (USDHHS, 1999). Patrick

et al (2004) concluded that failing to meet the daily guideline of moderate to vigorous
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physical activity was associated with overweight status in both girls and boys. In general,
fewer girls than boys are physically active, and the gap widens with physical maturity.
Kettaneh et al, (2005) found that all adiposity indicators were higher in girls who had
decreased their level of moderate physical activity. Most secondary school-based
physical activities are centered on competition. Studies show that many girls prefer
activities that allow them to work together to accomplish goals, rather than competitive
activities such as large-group sports (Wiese-Bjornstal, 1997). Due to lack of resources
within the schools and overpopulated classes, traditional large group activities are often
used. Often, these large group activities do little to develop motor skills and do not afford
the benefits that are needed to establish lifelong physical activity patterns (Arnett, 2001;
Lambert, 2000). It is this “one size fits all” approach to physical education that may lead
to lack of enjoyment of these activities and even an avoidance of participation (Arnett,
2002). Additionally, large class sizes and limited resources result in lack of actual
participation.

Physical activity patterns also have an association with race. African Americans
and Hispanics tend to be less active than their Caucasian peers. They are also the groups
that are at the highest risk for obesity (Lytle et al, 2000; Freedman et al, 1997) and the
development of type 2 diabetes (Fagot-Campagna, 2002).

In general, people gain weight when there is an imbalance of calories due to an
increase in the amount of calories consumed or there is a decrease in the amount of
calories expended (Cutler et al, 2003). Current research indicates that both are occurring
simultaneously. As a result, the obesity epidemic has spread and is currently considered

the number one nutritional disease of childhood and adolescence (Dietz, 1997). Weight
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gain in adolescence poses a few more problems since some weight gain is necessary as
the adolescent grows and matures. However, excessive weight gain and weight gain that
surmounts normal growth weight gain is a serious issue in this age group (Jones and
Dewan, 2003).

In adults, participation in physical activity has been linked with reduced risk of all
causes mortality and decreases in heart disease, incidence of type 2 diabetes, colon
cancer, hypertension, hyperlipidemia, and insulin resistance (Jensen, 1998). Physical
activity may also decrease depression, and anxiety and increase overall mental health
(Jensen, 1998).

Yet, despite these proven benefits, approximately two-thirds of American adults
do not exercise regularly while one-quarter is sedentary. Similar trends are seen in
adolescents. During what was once time for physical activity, adolescents now do
sedentary “screen time” activities such as viewing television, using the computer, or
playing video games. Consequently, it has been hypothesized that television viewing and
other sedentary activities cause obesity by one or a combination of three mechanisms: (1)
displacement of physical activity; (2) increased calorie consumption while watching
television as a result of the effects of advertising; and (3) reduced resting metabolism
(Robinson, 2001). If this rationale that television viewing and physical inactivity are
causes of increased body fatness is correct, then reducing sedentary activities while
increasing participation in regular physical activity is a promising strategy for preventing
childhood obesity (Jago et al, 2005; Robinson, 2001).

Recent evidence suggests that more active children generally display healthier

cardiovascular profiles, are leaner and develop higher peak bone mass than their less

22



active counterparts. Also, there is a biological and a behavioral carry-over effect into
adulthood, whereby improved adult health status results from childhood physical activity
and increased activity in adulthood (Boreham and Riddoch, 2001).
Intervention Programs
Nutrition Education

Schools are not the primary source of the obesity problem, yet schools can
contribute to curbing the obesity problem. Increasingly, children and adolescents
consume at least one, and often two, of their meals at school (Dalton, 2004). Offering
students tips and teaching them strategies that may be implemented in their daily lives in
and outside of school has the potential to improve life-long health (Holcomb et al, 1998).
The classroom offers an excellent opportunity for students to learn about the importance
of good nutrition and physical activity in promoting health. School can also promote
healthy food choices and opportunities for physical activity. Health professionals have to
reclaim the responsibility of educating young children. It is the position of the American
Dietetic Association (ADA), the Society for Nutrition Education (SNE), and the
American School Foods Service Association (ASFSA) that all of the nation’s
schoolchildren should have access to comprehensive, coordinated school nutrition
services that support positive health outcomes (Briggs et al, 2003). Providing nutrition
education at an early age reaches students when they are beginning to make independent
decisions about dietary behaviors. Obesity prevention is especially important during
early adolescence years because juvenile obesity may begin or worsen during this period
of accelerated growth. Although overweight adolescents tend to acquire a greater

percentage of their caloric intake from fat and less from complex carbohydrates than
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normal weight adolescents (Garaulet et al, 2000), a study of 292 high school adolescents
illustrated that overall nutrition knowledge did not differ between obese and non-obese
adolescents (Thakur and D’ Amico, 1999). Additionally, other macronutrients such as
protein and simple carbohydrate intake are similar among obese and non-obese
adolescents, as is micronutrient intake (Gordon-Larson, 2001).

Studies demonstrate that although adolescents’ knowledge of healthy eating
habits and consumption of fruits and vegetables are low, their attitudes toward learning
about healthier eating practices are favorable (Beech et al, 1999; Reynolds et al, 1999).
Interventions that include nutrition, physical activity, and overall health education
therefore have the potential to improve lifestyle habits and influence the future health of
adolescents (Fagot-Campagna, 2001; ADA, 2003; NIH, 2003). Even individuals that
have the genetic propensity to develop diseases such as type 2 diabetes or cardiovascular
disease may be able to delay or prevent the onset of disease with improved lifestyle
habits. Nevertheless, providing effective preventive services to this population presents
many challenges (Skinner et al, 2003).

Traditional nutrition education models emphasize increasing the knowledge of
participants, with the rationale that increased knowledge will lead to behavior changes
(Hoelsher et al, 2002). However, such programs have done little to elicit change in
food/nutrient intake (Hoelsher et al, 2002; Sallis et al, 2003; Reynolds et al, 1998). In
reviewing several general nutrition intervention programs, researchers have concluded
that a behavioral focus, as well as incorporation of appropriate instruction, is necessary
for intervention effectiveness (Hoelsher et al, 2002; Lytle, 2002). Nevertheless,

interventions tend to use a “one size fits all” traditional approach of didactic teaching by
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telling. The most effective solution lies in a comprehensive approach that enables,
encourages, and fosters individual change in behavior.
Barriers to Nutrition Education

When surveyed, school administrators indicated that the main barriers precluding
preventive programs in the schools were lack of trained personnel, materials, classroom
time, funds, and staff time (Dalton, 2004). These barriers are even more pronounced in
school districts comprised of students with low socioeconomic status. Students typically
name time, money, and availability as major barriers to attaining a healthy lifestyle
(Bauer et al, 2004; McKinnley et al 2005). Additionally, few adolescents recognize
dietary intake as it relates to health status (Glanz, 1997). Only one in three adolescents
report that nutrition is very important in relationship to health (Waterman, 1998).
Therefore, education efforts need to incorporate the relationship of today’s lifestyle
behaviors with present and future health. Consequently, better selections including
increased fruit and vegetable intake, decreased fatty foods, and decreased junk and fast
foods need to be addressed. Many fast food restaurants offer nutrition facts and therefore
provide information about healthier alternatives. However, some of these “supposed”
healthier alternatives can be deceiving if one takes into account added fats such as
toppings and mayonnaise. Consequently, it is essential that adolescent consumers be
aware of the nutrient content of foods they eat.

Adolescents, in general, do not read food nutrition labels and are generally unable
to estimate caloric or fat content (McCullum and Achterberg, 1997; Shannon et al, 2002).
Nevertheless, in adults, there is a highly significant association between reading nutrition

labels and eating a healthier/lower-fat diet, especially among women (Neuhouser et al,
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1999). This evidence suggests that a person who wishes to reduce fat intake should use
nutrition labels to help them select lower fat, higher fiber foods. There is a little scientific
evidence regarding adolescent label reading and its effect on food selection but it is
commonly assumed that adolescents pay little attention to information on food labels or
have a lack of experience in interpreting these labels (McCullum and Achterberg, 1997;
Shannon et al, 2002).

A number of nutrition interventions based on learning theories have been
developed to help individuals change diet and physical activity behaviors, including
strategies for identifying and overcoming barriers that prevent a healthy diet and
increased physical activity (VanWormer and Boucher, 2004; Lytle, 1995; Hoelsher,
2002). No single strategy or combination of strategies has been shown to be superior
over another (Foreyt, 1999).

The most modern approach, which began in the 1980s, consists of school based
intervention programs that focus on reducing risk factors for chronic disease (Lytle,
1995). Research indicates that nutrition education is more likely to be effective when it is
behaviorally focused, i.e. consumption of targeted foods, or decreased fat intake
compared to general nutrition education (Hoelsher, 2002; Lytle, 1995) and relevant to
behaviors for the target population (Lytle, 1995). In order for the curriculum to be
effective, the information must have relevance to the individual student and able to be
integrated and transferred to the students’ own lifestyles (Oliva, 2001). This is often
difficult to accomplish using standard printed material via traditional education.
However, computer based programs provide a powerful medium because programs offer

fast, low-cost access to information without geographic barriers (Kolasa and Miller,

26



1996). In addition, learners are able to access and assimilate information at their own
pace.
Computer-Based Learning

Changes are occurring in many areas relevant to nutrition, including health care,
education, and technology. The United States Department of Education reports that
personal computer use has increased every year since 1994 (Wright, 2001). This creates
important opportunities for engaging young people in computer-based health programs
(Skinner, 2003). A 1998 survey reported that 71 percent of U.S. households with
children 8-17 had computers; this figure continues to grow annually (Wright, 2001).
Computer-mediated communications such as e-mail, websites, and CD-ROM and DVD
programs, are beginning to assume a large role in the future of behavioral health care, a
fact that has huge implications for health educators (Probst & Tapsell, 2005; Brug et al,
2003; Oenema et al, 2005).

Traditional teaching involves teaching didactic instructions. In this “information
age,” however, the traditional teaching approach does not appear to parallel the learning
style preferred by most of today’s students (Litchfield et al, 2002). Today’s adolescents,
as part of the “net generation,” expect learning to be not only fun and entertaining, but
also customized, flexible, and immediate (Wright, 2001). It is estimated that between 80-
90% of what we learn is visual (Jensen, 2000). Our brain gives priority to color, light,
movement, form, and depth and has an immediate and basic response to symbols, icons,
and other simple images (Jensen, 2000). The combination of these factors often cannot
be attained using traditional methods of teaching. A computer-based dissemination of

information, however, has the potential to more accurately reflect the brain’s ability to
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process information. Therefore, computer-based instruction has the ability to improve
the learning environment by offering a variety of information media with an array of
colors and pictures that also incorporate motion.

Several longitudinal studies have demonstrated the benefits of instructional
technology such as the Dole 5 A Day®, StampSmart®, Project Pegasus®, and Apple® in
other age groups and other disciplines (Wright, 2001). The Apple Classrooms of
Tomorrow (ACOT)® demonstrated that technology in the classroom has the ability to
significantly increase the potential for learning (Wright, 2001). Results suggest that
interactive, computer-delivered, programmed instruction can be very important to
improving outcomes in the high school setting (Kreisel, 2004; Kumar et al, 1993). These
computer-based interventions go beyond simply providing information for the sake of
knowledge gain. They can include strategies to incorporate healthy behaviors into the
daily lives of adolescents and focus on actions needed to modify behavior by providing
an interactive approach as well as instant feedback. Participants utilizing computer-based
instruction play an active role in their own learning process compared to passive learning
in traditional education models (Kreisel, 2004; Kumar et al, 1993; Wright, 2001;
Beerman, 1996). Moreover, hardware and software capabilities can be expanded to
provide a means for charting physical activity, analyzing nutrient quality of meals,
providing a feedback forum, as well as an opportunity for communication between peers.

Evidence illustrates that computer-based learning has worked in other populations
and in other areas. Many children are learning to apply basic school skills (reading,
writing, and arithmetic) to problem solving with the assistance of interactive computer

programs. Beerman (1996) concluded that computer-based teaching helps students
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maintain interest in the class and helps students learn material more effectively. Using
the Squire’s Quest!® elementary school program (n=1578) the intervention group that
used a computer-based approach increased their fruit, juice, and vegetable consumption
by 1.0 serving more than the control group. The authors concluded that this type of
program has the potential to substantially change behavior (Baranowski et al, 2003).
This research suggests that computer-based health promotion programs are likely to be
effective educational interventions.

Applications

Adolescents remain one of the most underserved populations, especially minority
youth. Many of the health education-related resources available do not adequately
address the recommended preventive practices (Skinner et al, 2003). Although past
interventions have resulted in increases in knowledge, the ultimate goal of health
education is to positively influence lifestyle behavior and enhance health through the
reduction of risk factors (Hoelsher et al, 2002; Litchfield et al, 2002).

A behavioral focus addresses the domains of learning the “how,” the factors that
motivate one to change current lifestyle patterns, and assists in building new skills and
behaviors. Although there is evidence that several factors independently contribute to the
development of chronic diseases such as type 2 diabetes or heart disease, the results of
several prevention studies in adults indicate that there are now interventions that are
successful in eliciting behavior changes that promote a reduced incidence of chronic
diseases, or at least delay onset of these diseases (ADA, 2004). In order to be effective,
however, the knowledge and skills must be learned so that the targeted behaviors can be

incorporated into the lifestyle of the target group. Programs that facilitate not only the
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understanding of proper nutrition and the need for physical activity, but also elicit a
change in dietary and physical activity behaviors among adolescents are necessary to
enhance the health and well being of this group. Such interventions will offer us as
educators a means to provide relevant information that allows for individualized
strategies to promote weight management, physical activity, healthy eating habits, and
may result in improved health status for this population.

However, the “one size fits all,” “teaching by telling” approach does not seem to
fit the learning style of today’s adolescents. On the other hand, the use of technologically
enhanced resources, such as multi-media websites, CD-ROMs, or other computer-based
programs which incorporate a behavioral focus have been shown to have a greater impact
in motivating people of all ages to change their diet, in particular their fat and
consequently caloric intake, compared to more traditional intervention methods
(Budman, 2000; Brug et al, 1999). Consequently, the American Dietetic Association
and the American Diabetes Association have stated that effective, behaviorally focused
programs emphasizing lifestyle modification are likely to have substantial health benefits
(Skinner et al, 2003). Past interventions that have followed the traditional approach have
been unsuccessful in eliciting a behavior change. There is a compelling need for
innovative approaches to nutrition education. Perhaps the effectiveness that we are
seeking is dependent upon a more behaviorally based way of delivering the information
to this population. A method that parallels the learning styles along with the advances in

technology seems an obvious choice for this delivery.
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Using the Practical Approach

Chronic disease prevention involves changing a complex set of behavior patterns.
Group norms and the environment are especially important in youth whose cognitive
processes have not fully developed. A program to target health risk must be behaviorally
based, supported by practical data, and tailored to the needs and beliefs of the target
community (Burnet et al, 2002). Lifestyle behaviors are influenced by social norms and
constrained by social, economic, and environmental factors as well as systemic barriers
that minimize access to healthcare and often create a barrier to behavior change in this
population. The aforementioned barriers that exist are elevated in minority youth.

Several models have been developed in an attempt to elicit a behavior change and
encourage adolescents to adopt healthier dietary and physical activity patterns. For
example, the Knowledge, Attitudes, Behavior (KAB) model was found to be ineffective
in changing behavior in adolescents despite increases in knowledge (Contento, 1995).
The authors concluded that there was a need to develop behavioral skills in desired areas
in addition to simply increasing knowledge. Moreover, the Health Belief Model (HBM)
suggests that health behavior depends on perceived susceptibility to and perceived
severity of a health problem, and the belief that changing a behavior will reduce
susceptibility (Glanz, 1996). Youth, typically do not feel vulnerable to the risk of chronic
disease therefore the HBM has limited value for this group (Burnet et al, 2002; Glanz,
1996). The Social Cognitive Theory hypothesizes that a behavior change will occur if
there is a valued outcome. The underlying premise of the theory is that the targeted
group is capable of making the change, and incentives exist to make the behavior change.

Again, there has been limited success with this approach in the adolescent population
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(Burnet et al, 2002). Finally, the Theory of Planned Behavior suggests that a person will
attempt to perform a behavior if they believe that the advantages outweigh the
disadvantages and others will value the behavior. All of these theories have important
and useful constructs, yet none have been shown to be vastly effective in adolescents
(Burnet et al, 2002).

It has been suggested that in order for dietary interventions to be successful in the
behavioral change process it must provide at least three components: the cognitive, the
affective, and the behavioral (Contento, 1995; George, 1998). The cognitive component
focuses on knowledge and comprehension of the behaviors to be incorporated. This
includes predisposing the population to pertinent information and providing concurrent
health messages. However, an increase in knowledge alone does not necessarily equal to
a change in behavior and therefore requires additional provisions. The affective
component is aimed at addressing beliefs, attitudes, and perceptions associated with
healthy lifestyle behaviors. The practical approach aims to empower individuals in an
effort to get them to take responsibility for the choices that they make now in an effort to
alleviate chronic disease later in life. In doing so their perceptions, beliefs, and attitudes
toward a healthier lifestyle as well as barriers that prevent the adoption of a healthy
lifestyle must be addressed.

Empowerment

The nature of a health behavior approach that includes empowerment assists in
maximizing healthy lifestyle development, identifies, clarifies, and interprets healthy and
unhealthy lifestyle behaviors, and incorporates strategies in managing daily life.

Empowering adolescents involves teaching them how to take control of their lives and
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actively engage in behavior change that will have a life-long effect on health status.
Efforts need to be directed toward providing education and skill building based on beliefs
and life situations (i.e., food selection and preparation) (Krummel et al, 2002).
Adolescents often do not feel that there is a link between present behavior and future
health. In addition, there is a perception that health status is predetermined and cannot be
modified. For example, Jain et al (2001) found that body size and risk factors for chronic
disease associated with body size was thought to be predestined and therefore impossible
to alter. Empowerment strategies foster strengths and promote positive health behavior
development and help adolescents recognize personal strategies used to overcome
perceived health powerlessness.
Self-Efficacy

Self-efficacy, first conceptualized by Bandura in 1977, is the belief in one’s
ability to perform a certain task (Britner and Pajares, 2001). Individuals that doubt their
ability to make a behavior change are more likely to avoid tasks associated with these
changes, set low goals, and make minimal commitment to these goals (Bandura, 1986).
An adolescent’s belief about his/her capability to produce effects, or self-efficacy, can
have a tremendous impact on one’s ability to make a behavior change relating to diet and
physical activity. In general, people who have higher self-efficacy are more willing to try
something new, more likely to persist until they succeed, and more likely to resist
episodes of relapse (Bandura, 1986).

Multi-component chronic disease prevention programs attempt to establish
changes to health behaviors while also striving to influence beliefs, self-expectancies, and

skills required for sustained healthful behavior. However, adolescents who doubt their
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ability to make these changes, especially if they have attempted before, will dwell on
personal deficiencies, adverse outcomes, and obstacles they will encounter. In such
programs, setting realistic goals and reviewing progress can increase a person’s self-
efficacy through performance accomplishments.

Health promotion interventions intended to improve dietary behavior frequently
incorporate self-efficacy as a construct to enhance a behavior change in adults but have
remained relatively unexplored among children and adolescents (Parcel, et al, 1995).
However, it is well documented that a strong sense of self-efficacy enhances behavior
change (Bandura, 1994). With the lack of success of dietary and physical activity
interventions in eliciting behavior changes in this group, a program that specifically
addresses self-efficacy may be a crucial part of chronic disease prevention among
adolescents (Parcel et al, 1995). The degree of control an adolescent has over their own
food environment is a potentially modifiable predictor of their fat intake. Interventions
may benefit from involving the child or adolescent in their own nutritional decision
making process.

The Child and Adolescent Trial on Cardiovascular Health (CATCH) intervention
included a successful self-efficacy component and indicated self-efficacy as a strong
predictor of food choices among the sample (Parcel et al, 1995). Students who have a
strong sense of self-efficacy are better equipped to educate themselves when they have to
rely on their own initiative (Britner and Pajares, 2001). In order to strengthen self-
efficacy, adolescents require adequate training in the skills needed to perform behaviors
confidently on their own. If promotion efforts fail to build self-efficacy within

individuals desiring change, the new behaviors may last only as long as the program
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exerts its external pressures. In a recent study involving two junior high schools, self-
efficacy was significantly associated with dietary knowledge of fat content of food and
choices of foods lower in fat (Long and Stevens, 2004).
Social Support

Social influences such a family and peers (including interpersonal and community
factors) are especially important to adolescents whose knowledge, beliefs, and eating
habits are strongly influenced by the environment. Relationships with others have a
strong influence on behavior as these relationships provide models for change, controls
and constraints to behavior, access to information, and a sense of meaning that can help
make healthy lifestyle changes (diet and physical activity) more attainable (Blanchard et
al, 2005). Having people who are supportive in one’s life is critical to initiating and
maintaining the process of behavior change. Support is most successfully shared among
individuals who are socially similar, have common experiences, coped with similar
stressors and situations, and have similar personal attributes. Developing social linkages
by encouraging people to be accountable to others, develop partnerships and buddy
system, establish a means to create a dialog between people and their social network, and
build self-esteem and self-efficacy increases the likelihood of behavior change.
Moreover, research has shown that the social support in regards to diet offered by youth
to others is significantly related to reduction in their own unhealthy dietary behaviors
after a 3-month intervention (Nader, 1993).

Other studies have also validated the importance of social support in behavior
change. Behavior change was positively reinforced by social support and validation in

women 33-82 years old in a study that utilized Margaret Newman’s Theory of Health as
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Expanding Consciousness (Berry, 2003). It was concluded that people who are
persuaded verbally that they possess the capabilities to master a given activity are likely
to put forth a greater effort to attain a goal and sustain it. Social support also enhances
self-efficacy as well as promotes the development of skills (Bandura, 1994) helping them
to structure situations that help bring success and avoids failure.

Peer influence tends to increase with age and thus increasing peer support may
have a profound effect on the success of interventions aimed at improving the lifestyle
patterns of this group. Using the social support scale developed by Sallis, researchers
determined that peer support was the strongest correlate of self-reported physical activity
after controlling for gender, grade, and race (Prochaska et al, 2002).

Behavioral Focus

The goal of a behaviorally focused health education program is to enhance health
through the reduction of risk factors (Hoelsher et al, 2002). Although past interventions
have seen increases in knowledge, the ultimate goal of a health education program is to
impact behavior. A behavioral focus addresses the domains of motivating one to change
current lifestyle patterns, teaching the “how” of the new or preferred behavior, and
assisting in building new skills and patterns (Journal of the American Dietetic
Association, 1999). Although there is evidence that several factors independently
contribute to the development of chronic diseases such as type 2 diabetes or heart disease,
the results of several prevention studies in adults indicate that there are now interventions
to support changes at least delaying the onset and reduce the incidences of these diseases
(ADA, 2004). These lifestyle changes included moderate exercise of 30 min/day as well

as improvements in dietary choices to accomplish weight reduction. Improvements in
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risk factors associated with type 2 diabetes as well as improvements in cardiovascular
health were noted in subjects in this study (ADA, 2004). Consequently, the American
Diabetes Association has concluded that behaviorally focused programs emphasizing
lifestyle modification are likely to have substantial health benefits (ADA, 2004). Even
modest changes of 5-10% in body weight and mild to moderate (20 to 60 minute)
increases in daily physical activity have been shown to lower risk factors for chronic
disease (ADA, 2004).
Purpose

The purpose of this research was to determine whether a behaviorally oriented
computer based intervention (CBI) program using an interactive, animated CD-ROM
would elicit a greater change in modifiable risk factors for chronic disease in high school
students than would a traditional didactic intervention (TDI) program. Both education
programs emphasize healthy lifestyle habits (diet and physical activity). A third group
served as a control and did not receive any intervention.
Research Questions
1. Will high school students gain more nutrition knowledge if a behaviorally oriented
nutrition education intervention is delivered using an interactive animated CD-ROM than
if it delivered via a traditional didactic intervention program?

> Hypothesis 1: The CBI group will show a greater increase in knowledge
compared to both the TDI and control groups post-intervention and at follow-up.

2. Will high school students benefit from a greater behavior change if a behaviorally
oriented nutrition education intervention is delivered using an interactive animated CD-

ROM than if it delivered via a traditional didactic intervention program?
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Hypothesis 2: The CBI group will have greater success in maintaining/ attaining
a healthy body mass index compared to both the TDI and control groups post-
intervention and at follow-up.

Hypothesis 3: The CBI group will show a decrease in fat intake, especially
saturated fat, an increase in fruit, vegetable, and fiber intake, and increased
consumption of low-fat dairy products compared to both the TDI and control
groups post-intervention and at follow-up.

Hypothesis 4: The CBI group will have an increase in physical activity level
compared to both the TDI and control groups post-intervention and at follow-up.
Hypothesis S: The CBI group will increase their frequency of food label reading
compared to both the TDI and control groups post-intervention and at follow-up.

3. Will high school students have greater changes in variables that can affect dietary

behaviors if a behaviorally oriented nutrition education intervention is delivered using an

interactive animated CD-ROM than if it delivered via a traditional didactic intervention

program?

> Hypothesis 6: The CBI group will increase their self-efficacy of dietary and

physical activity habits compared to both the TDI and control groups post-
intervention and at follow-up.

> Hypothesis 7: The CBI group will increase their perceived social support

compared to both the TDI and control groups post-intervention and at follow-up.
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Chapter II1
Research Methodology

Development of Behaviorally Oriented Intervention Program

Two qualitative studies and one quantitative preliminary study were completed to
develop and test feasibility of the intervention. These studies attempted to ascertain what
influences typical food choices high school students made on a daily basis, how they
connected eating behaviors with overall health status, the actual type of foods they were
eating, and where they obtained the foods that they typically ate. The qualitative studies
were implemented several months before the actual intervention was developed and the
information gathered helped shape the intervention developed for use in this study. The
quantitative study was used as a pilot test for the intervention. It was tested on a group of
high school students of similar demographic background and tested the usability and
feasibility of the CD-ROM used in the CBI group as well as content used in the TDI
group.

Preliminary Qualitative Studies Used in Tailoring of Lifestyle Methods Before

Initiation of Research Study

A qualitative study (n=16) was completed to determine, from the adolescent’s
perspective, why they chose the foods they did, the health consequences they associated
with these choices, and the barriers they perceived as preventing improvement of their
diet quality. The Institutional Review Board at FIU approved the study.

Participants were aged 13-18 (mean,g=15.6 years) and were enrolled in the
Broward County Public School System. Nine females and 7 males were asked a series of

6 open-ended questions in order to obtain information on their typical daily dietary
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intake, the reasons they selected the foods that they ate, and how they felt their diet
related to their health status. Transcripts of written interview responses, lists of factors
perceived as influencing food choices, and observations of individuals were all
incorporated into the analysis process. The data were analyzed to determine what
lifestyle (dietary and physical activity) behaviors were taking place, what lifestyle
choices were in need of modification, and perceived barriers to modifying these
behaviors. Once this was determined, a relevant and practical approach could be
developed to specifically target this population.

Several factors emerged as possible influences on food choices, the largest being
on taste, followed by availability, time constraints, and money. These results were
similar to those found by Neumark-Sztainer et al (1999). Only two adolescents indicated
that the choices they made were due to the health implications associated with chosen
foods.

All subjects except one (94%), indicated knowing the relationship between diet
and health, however, there was a lack of urgency about future chronic disease prevention
and students did not appear to fully understand the actual relationship between diet and
disease. Several (63%) indicated that they could improve their diet [sic] by exercising.
Others (44%) indicated that eating more fruits and vegetables would improve their diet
but could not explain why. The subjects also were not aware of any problems associated
with skipping meals. For example, although 63% indicated that they did not consume
breakfast on the day that they were surveyed, only 50% of these same students indicated
that they felt their diet needed improvement. Programs need to have both health and

dietary components that are relevant to adolescents such as improved eating behaviors
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and success in school activities or athletics. Although, the adolescents in this study
wanted food to be prepared for them, knowledge of easy and quick ways to prepare meals
for themselves may be of tremendous benefit now, and in the future.

Information from the qualitative study was used to tailor the nutrition education
messages for the intervention program to the target audience in the main study.
Understanding why adolescents make the food choices they do can lead to eliminating
the barriers that prevent more healthful dietary behaviors.

A second qualitative study (n=8) was conducted to determine what types of meals
teens eat and where they obtain their food. The Institutional Review Board at FIU
approved the study. In order to develop effective intervention programs to change the
dietary habits of this group, it is important to be aware not only of the types of foods
adolescents eat, but also where they obtain the foods they consume.

This study revealed that much of the food eaten by these adolescents was
purchased in school and eaten during school hours. Nearly 40% skipped breakfast on the
day of the survey. Four (50%) of the students obtained their lunch from the school
cafeteria indicating that they usually choose from the “pizza line” or “sub sandwich line.”
Additionally, six (75%) utilized a vending machine each day either to get “lunch” or a
snack. Items that were chosen included candy, pastries, chips, soda, fruit punch, cookies,
popcorn, and granola bars. Half (n=4) of the students reported eating a dinner meal
prepared by a parent, while three reported ordering fast food most nights, and one student
reported that he did not usually consume dinner “because there is usually nothing to eat.”
Most reported that they usually had a dessert following dinner such as ice cream, cookies,

or “icees.” One student indicated that she had drastically changed her eating habits as she
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had been diagnosed with type 2 diabetes during the past month. She stated, “I can’t eat
anything that I like anymore; no more Cheetos®, Snickers®, or McDonald’s®.”
Intervention Approach- Practical Lifestyle Approach to New Behaviors (PLAN B

Studies demonstrate that an increase in knowledge alone is effective in
predisposing the target audience to the information but is not effective in eliciting the
desired behavior change (Lytle, 2000). Behavior modification involves the interaction of
several factors, all of which can play a major role in the behavior change process. There
are a variety of models that have been applied to the behavior change process. The
practical approach used in this intervention is based on constructs from a variety of these
models such as: the Proactive Model (George, 1998), the Solution Model (Mellin, 1997)
the Transtheoretical Model of Change (Prochaska, 1979), and theories including: the
Empowerment Theory (Glanz et al., 1996), the Social Cognitive Theory (Bandura, 1986),
and the Theory of Reasoned Action/ Theory of Planned Behavior (Fishbein, 1993).
Figure 2 illustrates the interaction between factors and impacting variables that can affect
behavior modification, and how this approach addresses each in attempting to change the
lifestyle habits of the participants. The major constructs taken from the aforementioned
theories and models have components which include increasing awareness, building a
social support network, taking responsibility for one’s own health, and offering tips and
strategies that are relevant to the lives of this group of adolescents.

The educational component addressed nutrition knowledge, the importance of
physical activity, and how diet and physical activity can have an effect on the
development of chronic diseases later in life. Participants were taught how to apply this

information to label reading, planning menus that still include foods they enjoy, yet are
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Figure 2. The practical approach.
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easy to prepare, and tips on shopping. Another important aspect of the practical approach
was social support. A social component addressed social support since it can have a
major impact on outcomes as well (Sallis et al, 2000). Participants were encouraged to
network with others, join or form activity clubs. People who make healthy lifestyle
changes often have help (Kirn, 2000; Berry 2003). Additionally, encouraging the
participants to take responsibility and goal setting for improved health was stressed. The
behavioral component focused specifically on the change process, skill building,
incentives, and readiness (Hoelsher, 2000; Lytle, 2000; Contento, 1995). This
component attempted to tie all of the other components together so the participants could
use what they learned on a daily basis to improve their lifestyle choices.

The intervention groups received the same information content and both groups
included the same components. Both the CBI and TDI interventions provided students
the opportunity to learn about food and health, develop skills necessary to apply the
information and incorporate these newly learned skills into everyday life (See Lesson
Plans- Appendix B). The difference between the CBI group and TDI group was only in
the method of delivery.

In order to be practical, information has to be disseminated in a relevant,
understandable way. Adolescents in a school setting are quite used to the traditional
didactic delivery of information. Nevertheless, research indicates that the learning styles
of adolescents’ in the 21 century have evolved such that “teaching by telling” may no
longer be the most effective method of eliciting a behavior change and delivering the
information in a way that is entertaining, animated, and interactive may play a major role

on outcome behaviors (Jensen, 2000). Additionally, students could send emails and get
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feedback within 24-hours regarding their lifestyle choices. Emails also could be used to
enhance communication between one another, enhancing the social support network. The
CBI group was given an email address in which they could submit questions to the
principal investigator (PI) regarding lifestyle behaviors. The PI answered the emails
within 24 hours.
CD-ROM

It is estimated that between 80-90% of what we learn is visual (Jensen, 2000).
Our brain gives priority to color, light, movement, form, and depth. The combination of
these factors often cannot be attained using traditional methods of teaching. On the other
hand, computer-assisted dissemination of information has the potential to more
accurately reflect the brain’s ability to process information. The CD-ROM developed for
this study presented information using color, light, and animations. The brain has an
immediate and basic response to symbols, icons, and other simple images (Jensen, 2000).
Therefore, computer-assisted instruction has the ability to improve the learning
environment by offering a variety of information mediums with an array of colors and

pictures that also incorporate motion.

Preliminary Quantitative Study Used to Test in Similar Population Before Initiation

of Research Study

A preliminary quantitative study (n=93), approved by the Institutional Review
Board at FIU and the Research and Assessment Review Board of the School Board of
Broward County was conducted for two purposes. One purpose was to ascertain the
feasibility and usability of an abbreviated version of the CD-ROM as well as several of

the tools to be used in the study (the nutrition knowledge, physical activity, social
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support, the self-efficacy questionnaires). The other was to provide a foundation for the
hypothesis that a computer based health education program would elicit greater
improvement in outcome measures over the traditional “teaching by telling” method.

A high school in southern Broward County was chosen as the site for the pilot
study (Table 1). A school with a diverse student population similar to those that would
be used in the main study was purposefully chosen to be used in the intervention. The
study took place over a 3-week period. Student volunteers were assigned to three groups.
Group one (n=36) served as a control (CON). Subjects in this group did not receive any
health education. Group two (n=26) received information via the traditional method
(TDI) including lecture, pamphlets, and brochures. Group three (n=31) received the
computer-based intervention (CBI), used a CD-ROM containing one module that
summarized the 5 sessions to be used during the main study.

During week one, subjects in all three groups completed the nutrition knowledge,
physical activity, self-efficacy, and social support questionnaires. During week 2 the CBI
group used the CD-ROM and navigated their way through a 45-minute interactive health
education module emphasizing the importance of a healthy diet and physical activity and
strategies for maintaining a healthy weight. The CD-ROM information was used as a
template for the design of the traditional didactic intervention method (TDI). During
week 2, the TDI group was given a 45-minute presentation accompanied by pamphlets
and brochures emphasizing the importance of a healthy diet and physical activity, and
strategies maintaining a healthy weight. During week 3, all participants again completed
the nutrition knowledge, physical activity, self-efficacy, and social support

questionnaires.
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Table 1
Sociodemographic Data from School Used in Preliminary Studies

Total Enrollment 3172

Ethnicity
White, non-Hispanic  31% (998)
Black, non-Hispanic = 23% (740)
Hispanic 38% (1204)
Asian 5% (152)
Multiracial 2% (76)
Other 0% (2)

|Gender
Males 52.6% (1667)
Females 47.4% (1505)
Minority Rate 67%
Free/Reduced Lunch 27%
School Grade
(assigned according to 2001 C
[FCAT scores, school 2002 C
attendance, etc) 2003 C
2004 D

The information presented to the CBI and TDI groups was tailored specifically to
the needs of adolescents. The constructs of this practical approach (responsibility,
communication, leadership, budgeting, and time management) were incorporated into the

intervention and were presented on a level specifically targeted to this population. This
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approach has the potential to teach adolescents the skills needed for addressing health
issues and taking responsibility for their own health.

After one session, results indicated a trend toward improvement in nutrition
knowledge, self-efficacy for dietary change, and social support for both the CBI and TDI
groups compared to the CON group. The CBI group tended toward greater
improvements than the TDI group. However, these results were not significant.

Research Study

Intervention

The behaviors emphasized in the research study were increased daily physical
activity, improved dietary habits (emphasizing a decrease in total fat, an increase in fruits
and vegetables, fiber intake, and an increase in low-fat dairy intake), increased
occurrence of nutrition label reading, decreased number of meals skipped, increased
perceived social support score, and increased perceived self-efficacy score. This
intervention included components of comprehension and application of information that
is included in both the science and health (nutrition, physical activity, chronic diseases)
benchmarks tested by the FCAT. During the intervention, all subjects were taught
behavioral skills such as menu planning and smart shopping tips, so that participants
could apply the knowledge and skills learned throughout the program. Although this was
not specifically geared toward FCAT, the inclusion of this type of educational material
made participation more desirable for principals and teachers. In addition, various
incentives were offered to enhance student participation and encourage healthy behaviors

such as pedometers, coupons and samples, portable radios, school supplies, and T-shirts.
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The health education was delivered to the CBI group via a CD-ROM designed by
the principal investigator. Several nutrition educators and secondary education
specialists reviewed the lessons for construct and content validity. Additionally, high
school adolescents and parents evaluated the modules for usability, feasibility, and age-
appropriateness. All evaluations were positive and few suggestions for improvements
were made. The CD was edited and then re-evaluated. No further suggestions for
improvement were made at that time.

Although the principal investigator (PI) was present to offer technical assistance
in regard to the operation of the hardware and software, students individually followed
instructions and prompts on the CD-ROM to navigate through the program. The students
were each given a business card with an address to email any questions to the PI at any
time during the intervention. A study guide with an answer key accompanied the
navigation (Appendix B).

The CD-ROM information served as the template for the development of the
traditional education. The same information was presented using overheads, brochures,
and pamphlets in lecture/discussion form delivered by the PI. The education materials
were designed based on the template used for the CBI materials to ensure that both
intervention groups received the same content. Like the CBI version, the TDI version
included five 45-minute sessions. These sessions were lectures delivered by the principal
investigator accompanied by hand-outs (pamphlets and brochures). The PI facilitated and
encouraged questions that arose during each session. The TDI group also received the e
same non-graded study guide (with answers) the CBI group received. The research

intervention used included 5 sessions over the course of one week, each lasting
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approximately 45 minutes. Each lesson was offered 4 times during the day to
accommodate the students’ schedules. The content (Appendix B) of the behaviorally
focused health education sessions included (1) Introduction to Adolescent Nutrition:
Dietary Guidelines, the Food Guide Pyramid, and the Importance of Physical Activity;
(2) Overview of the Nutrients [carbohydrate, protein, fats, vitamins, mineral, and water];
(3) Nutrition for Life; the Role of Nutrition and Physical Activity in preventing related to
Chronic Disease (obesity, heart disease, and type 2 diabetes) (4) Taking Responsibility
for Your Health: Setting Goals, Building Support, Improving Self-efficacy; and (5) Menu
Planning, Smart Shopping, and Nutrition Labels. Although these topics were the primary
focus, subject matter from previous sessions was re-emphasized throughout. For
example, goal setting was touched upon in each session and the relationship between a
healthy lifestyle and disease prevention was a recurrent theme. Lessons for the CBI
group were delivered using the CD-ROM developed by the PL

To decrease attrition, designated make-up sessions were available for students
who missed one intervention session or data collection day. These sessions were offered
by appointment only and scheduled throughout the intervention, as well as at the end of
the intervention.
Recruitment of Schools

Florida International University (FIU) Institutional Review Board (IRB) and the
School Board of Broward County (Florida) Department of Research and Evaluation
approved the research protocol. There are several challenges encountered when
attempting to implement an intervention within the public school system. Schools have

their own agendas and there are a number of different stakeholders. The Florida
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Comprehensive Assessment Test (FCAT) is used to assess student achievement statewide
and has a huge impact on the curriculum and access to students for research purposes is
limited. Therefore, the decision for a school to participate in a research study was made
with great consideration. A number of schools were contacted and although several
schools expressed interest, many were limited by scheduling conflicts or prior
commitments. Three ethnically diverse schools in a similar geographically location
offered letters of support and agreed to participate. Care was taken as not to disrupt the
curriculum or school schedules; curriculum mandates and testing schedules were also
considered. The three schools were ethnically diverse and enrollment was > 70%
minority students (Table 2). All students enrolled in the selected schools, which signed an
informed consent and obtained parental consent, and met the inclusion criteria, were
eligible to participate in the study.
Recruitment of Students

As core classes are essential to maintaining the rigid standards set forth by the
FCAT, only students enrolled in at least one elective class were recruited for the study.
Information did, however, coincide with FCAT learning skills and was based on
standards of health education standards set by the State of Florida.

An “awareness campaign” was initiated at the end of the 2003-2004 school year.
The purpose of this campaign was to introduce the program and to advertise it beginning
at the start of the next school year (2004-2005). Actual recruitment occurred in the Fall
of 2004 with the use of flyers, class announcements, and the Principal Investigator (PI)
and assistants talking to students outside the cafeteria one or two days per week for the

duration of the recruitment period (Appendix A). Students were offered information
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regarding the program. If they were interested in participating parental consent forms

and teacher permission forms were distributed to interested students.

Table 2
Study Schools Ethnic, Gender, FCAT and Free Lunch Breakdown (2003-2004)
Variable CBI TDI CON
Total Enrollment 2565 2573 1599
Black 1308 (51%) 695 (27%) 959 (60%)
White 769 (30%) 772 (30%) 192 (12%)
Hispanic 385 (15%) 1003 (39%) 384 (24%)
Other 103 (4%) 103 (4%) 64 (4%)
Minorities (%) 70 70 88
Males (%) 49.3 483 48.9
Females (%) 50.7 51.7 51.1
2003 FCAT Avg 4.1 3.8 3.9
School Grade
2003 D C D
2004 D C D
Free Lunch Eligible
(%) 65 51 71
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Screening

When recruitment was completed, screening of the subjects who volunteered
began. The principal investigator determined eligibility and set appointments for the
start-up session (baseline measurements). Only those who returned their signed parental
consent forms and teacher permission forms were eligible to continue in the screening
process.

Inclusion/Exclusion Criteria
Inclusion Criteria

1) Student enrolled in one of the three selected schools

2) Age 13-19 years

3) Parental consent obtained

4) Completion of informed consent by student

5) Teacher permission obtained

6) Commitment to participate in an intervention program of 6 months duration

(approximately 12 meetings)
Exclusion Criteria

1) Prior or current participation in another health education program

2) Students under the care of a physician or not in good health

3) Participants unable to speak and/or write in English

4) Students not willing to meet commitments outlined in inclusion criteria

During the screening session, both the parental consent and student informed
consent forms (Appendix F) were thoroughly explained to each participant. Participants
had the opportunity to ask questions regarding the study. Signing the student informed
consent indicated the participant’s commitment to participate. Subjects were told that
participation in the study was in no way correlated with academic requirements and they

could withdraw from the study at any time. Participants were asked to provide their class

schedule and were then given a teacher permission slip. Teacher permission had to be
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obtained to miss a class. An “in-school activity” permission slip that is commonly used
within the school system was used for this purpose.

Once students were screened and deemed eligible to participate, appointments
were set based on their schedule availability (i.e. during elective course offerings). At
that time, the day of the week and the class period was designated for the intervention
activities. Actual meeting days were assigned before the intervention began.

Study Design

Three racially/ethnically diverse schools were selected within Broward County.
They were randomly assigned to one of three groups as follows: One school served as the
control school (CON), one school as the traditional didactic instruction school (TDI), and
the third as the computer based intervention school (CBI). Assigning schools rather than
individual students to a treatment group was done to eliminate the possibility of inter-
group communication within the same school. However, this design does not control for
factors or experiences that may be unique to each school. The limitations of the design
decision are thoroughly discussed in limitations section of discussion.

For a one-way repeated measures ANOVA, the sample size needed to detect a
significant difference between the three groups was calculated to be n=159 participants.
Equal sample sizes of 53 would result in 80% power to detect a medium effect size (.25)
using an alpha equal to .05 (Cohen, 1988). Allowing for a 33% dropout rate, at least 80
participants per group were recruited.

Baseline Measures

There were two 45-minute sessions during which baseline data were collected

(Appendix A). The same protocol was used for all groups at all data collections. In the
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first baseline session, the PI and trained assistants measured the weight and height of
each participant. Participants were asked to complete the nutrition knowledge, and
physical activity questionnaires. An interview was conducted to obtain the first 24-hour
recall. During the second baseline data collection session, the second 24-hour dietary
recall was obtained and participants completed the social support, dietary and eating
confidence, and food frequency questionnaires.

Outcome Measurement Timetable

Outcome measures were assessed at two points: post-intervention measures were
performed immediately after the last intervention session (approximately 2 2 months
after baseline measurement) and follow up measures were taken approximately 14 weeks
after post-intervention outcome measures (approximately 6 months after baseline). The
outcomes measured included nutrition knowledge, physical activity, food frequency,
social support, self-efficacy, and readiness questionnaires, anthropometric measurements,
and dietary interview using two non-consecutive 24-hour recalls.

Subjects in the (CON) group did not receive the intervention, but completed the
baseline, post, and follow-up data collection sessions: anthropometric measurements
(height, weight), physical activity questionnaire, nutrition knowledge test, social support
survey, eating confidence survey, and two non-consecutive 24-hour recalls (per data
collection). In an effort to provide the same benefit to all participants, following
completion of the study, the CON group received similar information (pamphlets and
textual information) as that received by the TDI group and also received any participation

incentives offered to the other groups.
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Instruments (Appendix C)

All participants completed baseline, post, and follow-up measures including:
anthropometric measurements, two non-consecutive 24-hour recalls, food frequency
questionnaire, a nutrition knowledge questionnaire, physical activity questionnaire,
dieting and exercise confidence survey, and social support questionnaire.

Anthropometric Measurement

Height and Weight

Body Mass Index (BMI) is calculated using height and weight measurements.
There are well- established limitations for using BMI calculations for adolescents usually
due to complications by varying growth rates and maturity levels (Chumlea et al, 2001).
Nevertheless, BMI has been reported to be used effectively to monitor changes in body
mass, as comparisons can be tracked over time and perform well as a diagnostic test for
fatness (Neovius et al, 2005). Furthermore, Wang (2004) concluded that BMI is most
likely the best choice of obesity assessment among available measures. The CDC has
deemed the use of BMI in adolescents to be the recommended screening assessment
(CDC, 2004).

Participants’ height was measured after removal of shoes using a metric
measuring tape affixed on the wall. Weight was measured on a digital scale. The scale
used was a digital lithium scale model named Health-o-Meter® manufactured by
Sunbeam Products, Inc. in Boca Raton, FL. The same scale was used at all three sites and
was placed on a bare floor at each site. It was calibrated with 10-pound calibration
weights before each use. Each participant was weighed twice and the two readings were

averaged to obtain one value. Participants were weighed with light clothing. BMI was
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determined by the following formula: BMI = [weight (Ibs.) / height (in)*'] X 703 (Krause,
2002).

24-Hour Recall

The 24-hour recall is the most widely used method to assess nutrient intake in
population studies (Monsen, 1992). There are both strengths and limitations to this tool.
The 24-hour recall can be administered relatively quickly and data may be entered
directly into a dietary analysis program to assess a participant’s diet quality. Because of
the ease of use and lack of focus on literacy, it is appropriate for most people including
children and adolescents (Stang, 2002). However, like many dietary intake tools, it relies
on memory and self-reported information. Although the 24-hour recall is considered
reliable in terms of mean nutrient intakes for populations because of daily variance in
food intake, serial 24-hour recalls are recommended (Stang, 2002; Monsen, 1992).

The CFSII as well as several other large-scale dietary assessment surveys have
utilized the multiple pass method for increasing accuracy of dietary recalls (Johnson et al,
1996). Using this method the participant is asked to recall all foods and beverages
consumed during the past 24 hours and food models are used to estimate serving size.
On the second pass more probing questions are asked in an effort to gain additional
information or gather information on any food or beverage that may have been
overlooked. On the third pass, the recall is read back to the participant and serving sizes
double-checked to improve accuracy and again gather information on any item that may
have been disregarded (Johnson et al, 1996).

As was done in the CFSII, the multiple pass method was used (Figure 3) (USDA,

2004). Participants were asked to recall all foods and drinks consumed during the
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Figure 3. Multiple-Pass Method*

Interview Purpose
5 Steps
Stepl
Quick List Collect a list of foods consumed the

previous day

- _=

Step 2 - Collect foods that may have been
orgotten . Lo
Foods forgotten during the quick list.
Questions probe for foods by
categories: beverages, candies &
sweets, snacks, etc.

s

Step 3
Time & Occasion Collect time and name of eating
occasion for each food
Step 4
Detail Cycle Collect detailed descriptions of each
food, including amounts and
! | additions to food. Also, summarize
foods at eating occasion and probe
times between occasions for forgotten
foods.
Step 5
Collect additional foods not
Final Probe remembered earlier

*USDA, Agricultural Research Service, Food Surveys Research Group
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previous 24 hours. Verbal probing was used to elicit more information when responses
were vague. Students were also asked to think of anything else they may have consumed
but did not mention at the close of the interview. The 24 —hour recall was administered
in an interview setting for 2 randomly assigned, but non-consecutive days within a two-
week period at each data collection. The 24-hour period was defined and used
consistently. The 24-hour period ended with intake before arriving at school the day of
the data collection and 24-hours earlier. Due to scheduling, it was not possible to include
a weekday and a weekend day for each participant, so only weekdays were used. Asa
result, 24-hour recalls were not collected on Mondays. Interviews also included
questions on quantification, which were standardized with food models. Whenever
possible, brand names, culture-specific foods, method of preparation, and ingredients
were recorded.

The 24-hour recalls were analyzed using the NutritionCalcPlus ® (USDA)
database. Individual foods were entered by brand name and portion size into the database
for each participant. Foods that were not in the database were researched for ingredients
and added to the database so that analysis of those foods could be done. However, this
was rarely an issue. Two dietary recalls were analyzed together and mean/average for a
data collection time point was computed. Data analyzed were calories, fat (and saturated
fat), fruit and vegetable, and dairy intakes.

Food Frequency Questionnaire

The Food Frequency Questionnaires (FFQ) is a valid and reliable tool that can be
utilized to determine the foods currently consumed as well of those consumed in the

recent past (Monsen, 1992). Although it does not provide valid estimates of absolute

59



intake for individuals (Stang, 2002), it can be used to provide information about the types
of foods consumed by the target population over a period of time and can be compared to
responses obtained through 24-hour recalls (Buzzard et al, 2000). The FFQ was used to
compare to the results of the 24-hour recalls for further assessment of diet quality.

The participants also completed a FFQ, which assessed only fat, fruit and
vegetable, and fiber intake. The FFQ used was the Goals for Health Questionnaire
(Buzzard et al, 2001). The Goals for Health Questionnaire is a shortened version of the
widely used Youth/Adolescent Questionnaire (YAQ), which was developed for ethnically
diverse populations of adolescents (Buzzard et al, 2001). The original YAQ is a 151-item
questionnaire, but because of the need for brevity the short version was selected. The
short version of this questionnaire has been validated and evaluated for reproducibility
(Buzzard et al, 2001). In general the correlation coefficients for repeat administrations of
FFQ among adolescents tend to be low. This questionnaire is fair in comparison to others
including the original YAQ with correlation coefficients 0.24 to 0.59 with a mean
correlation of 0.41 (Buzzard et al, 2001). The YAQ reported correlation coefficients of
0.26 to 0.58 with a mean correlation of 0.42 (Perks et al, 2000).

The last question on the questionnaire was used to determine the label reading
habits of subjects. Using a 5-item Likert-type scale students were asked to indicate their
frequency of label reading with choices ranging from “1 = almost never” to “5 = almost

always.”
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Other Assessments

Nutrition Knowledge Questionnaire

The questionnaire developed by Parmenter and Wardle (1998) contains 116 items
regarding thoughts about advice experts give, classification of foods into food groups,
selection of healthy food choices, correlations between diet and disease. An additional 7
items are used to determine demographic data for participants. According to the authors,
it has the potential to be utilized to identify weaknesses in a person’s understanding of
nutrition and healthy eating as well as provide data for examining the relationship
between knowledge and dietary behaviors (Parmenter and Wardle, 1998). After being
tested for reliability and construct validity among the population for which it was
designed it was found that the overall reliability was 0.98 and that of individual
subsections reliabilities were also very high ranging from 0.8 to 0.97 (Parmenter and
Wardle, 1998). In addition nutrition experts scored significantly better than experts in
other fields indicating good construct validity.

The nutrition knowledge questionnaire designed and validated by Parmenter and
Wardle (1999) was developed for the “general public” in the United Kingdom
(adolescents to adults up to the age of 75) to provide a reliable and valid tool to measure
nutrition knowledge. In this study the tool was used unchanged except for the 4 items
where equitable foods or food groups were substituted for similar American foods. For
example, beans on brown rice was substituted for beans on whole-wheat toast, oatmeal
was substituted for porridge, omelet for quiche, and ham for gammon. The structure and

content was otherwise left intact.
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Items 1-10 measured knowledge that advice experts give, 11-38 measured
knowledge of food groups, 39-106 measured knowledge of healthy food choices, and
items 107-116 measured knowledge of relationship of the diet to chronic disease. The
last seven questions were used to determine the demographic data regarding age, gender,
parents’ education, ethnic origin, grade level, employment status, and current dieting
practices.

Physical Activity Questionnaire (PAQ-a)

Studies indicate that a 7-day recall of physical activity is sufficient for monitoring
physical activity patterns in children and adolescents (Sallis, 2002). The PAQ-a is a 9-
question assessment that has been specifically designed for use with adolescents. Three
studies were completed to assess the reliability and validity specifically for the PAQ-a
(Crocker, 1997). Each study indicated that the PAQ-a had acceptable item distribution,
corrected item total correlations, and internal consistency. The test-retest reliability was
also acceptable for both males and females across the age group of 8-14 years. Increasing
age is associated with even higher scores of reliability for physical activity recalls and is
highest with use of subjects 14 years old or older (Sallis et al, 1993). Since its
development, the PAQ-a has been used in numerous studies with adolescent populations.
The ages of the selected participants in this study fall into the category associated with
the highest scores of reliability. Additionally, generalizability coefficients exceeded 0.80
for the population studied.

A modified version of the validated International Physical Activity Questionnaire
(IPAQ), called the PAC-a, was used to estimate average daily physical activity (Crocker

et al, 1997). The PAQ-a, designed specifically for adolescents, was developed to assess
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overall level of physical activity throughout the school year for students beyond grade 8
(ages 14-20). It is a guided self-administered questionnaire that asks students to recall
physical activities for the previous 7 days. A strong correlation (r=0.62, P<0.001) has
been reported between actual physical activity and reported physical activity in
adolescents (Crocker et al, 1997). Designed to be used in studies with large samples of
school-aged children and adolescents, it can be administered in a classroom setting and
takes approximately 10-20 minutes with minimal guidance. It consists of nine items
including information on daily leisure time activity, in-school physical education,
lunchtime physical activity, evening and weekend activity, and a self-rating physical
activity scale (Kowalski et al, 1997). The total score can be converted to an activity level
ranging from sedentary to vigorously active. There is a numerical range assigned to each
level.

The PAQ-a was produced in the northern United States, and some of the winter
activities listed differ greatly from activities participated in by South Florida adolescents
(i.e., snow skiing). As a result some substitutions were made to reflect more common
activities of adolescents in southern States. The format remained the same. Changes
made included the addition of basketball, the deletion of cross-country skiing, and the
substitution of racquetball/handball for squash.

Dietary and Exercise Confidence Survey

There appears to be a mutual relationship between personal factors such as self-
efficacy, environmental factors, including perceived barriers, and health related behaviors
such as diet and physical activity. The Dietary and Exercise Confidence Survey is a 32-

item survey developed to measure the degree to which subjects are sure they can make
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dietary and exercise behavior changes despite the aforementioned factors (Sallis et al,
1988). Internal consistency reliability coefficients range from 0.83 to 0.85. Additionally,
test-retest reliability for this instrument has been determined to be adequate (Sallis et al,
1988). Since its development in 1988, it has been used as a valid tool in many other
studies including the Patient-centered Assessment and Counseling for Exercise plus
Nutrition (PACE+) (Sallis et al, 2000), Graduate Ready for Activity Daily (GRAD)
(Sallis et al, 1997), and Project WALK Exercise and Health Study (Chen et al, 1998). It
has been modified and used in a number of other studies, as well (Dwyer et al, 1998).
The affective and behavioral components of the approach used in this intervention
incorporated a self-efficacy construct to enhance behavior change. Eliciting a change in
dietary and exercise habits is difficult to initiate and many past interventions have
resulted in little, if any, change in behavior. Self-efficacy has been determined to be a
strong mediator of behavior change. The Dietary and Exercise Confidence Survey,
developed by Sallis et al (1988) is a two-part survey that measures self-efficacy for
exercise and eating behaviors. The exercise behavior portion has two factors, resisting
relapse and making time for exercise. The test-retest reliability coefficient for both
factors has been determined to be 0.68 and the internal consistency was calculated at 0.85
and 0.83 respectively (Sallis et al, 1988). The eating behaviors portion has 5 factors:
resisting relapse, reducing calories, reducing salt, reducing fat, and behavioral skills. The
test-retest reliability for these five factors ranged from 0.43 to 0.64 while the internal
consistency ranged from 0.85 to 0.93. Since its development in 1988, the tool has been

used in large-scale studies with diverse populations of adolescents including the PACE+,
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GRAD, and Project Walk interventions (Sallis, 2004). Additionally, the self-efficacy
reliability (Cronbach’s alpha score) was reported to be 0.70 (Sallis et al, 2004).
Social Support Survey

Parent and peer support is significantly correlated with adolescent health
behaviors (Prochaska et al, 2002). The Social Support Survey is a 23-question
assessment that was developed to measure perceived social support specific to health-
related eating and exercise behaviors (Sallis et al, 1987). In developing this instrument,
specific supportive and non-supportive behaviors were first identified through interviews
with individuals attempting to make dietary and exercise behavior change. These items
were then formulated into a survey and administered to 171 adults and adolescents.
Statistical analysis determined both the test-retest reliability and internal consistency
reliability to be satisfactory and significant evidence of criterion-related validity was
noted (Sallis et al, 1987). Since its development in 1987, it has been used as a valid tool
in many studies including the Patient-centered Assessment and Counseling for Exercise
plus Nutrition (PACE+), Graduate Ready for Activity Daily (GRAD), and Project
WALK Exercise and Health Study (Sallis et al, 2004; Chen et al, 1998).

A number of factors play a role in the lifestyle behaviors of adolescents. The
older the adolescent, the more independence they have from their parents for making
their own food choices. However, social norms and peer pressure play a major
contributory role in these choices and families retain at least a limited influence.
Therefore addressing the issue of social support appears to be an important aspect of
behavior modification. As part of the affective arm of the intervention, participants were

encouraged to empower themselves to make healthy decisions and to garner the support
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of their family and friends. The Social Support Survey developed by Sallis et al (1987)
was designed to assess the perceived social barriers set forth by family and friends that
one may encounter when trying to improve eating habits or to exercise regularly. Using a
5-point Likert scale the survey asks participants to rate the level of encouragement
received from family or friends toward an attempted behavior modification (1= rarely
ever encourages, 5 = almost always encourages).
Incentives

Tangible and intangible incentives and rewards are often used as motivators to
keep children and adolescents interested in learning. Not only are they a useful technique
to keep participants compliant to study protocol, but reinforcements can also serve to
prolong healthful behaviors and be used as reinforcement of a message (JADA, 1999).
At each intervention participants were given a small incentive. Incentives were chosen to
coincide with particular lessons. Incentives included Frisbees, magnets, cups, radios,
pedometers, backpacks and others. There was also a poster contest with a cash prize that
all participants were eligible to enter (Appendix C). The theme of the poster contest was
“Nutrition as it Relates to Chronic Disease.”

Confidentiality of Data

Confidentiality of the subject’s identity was maintained by recording all of the
data using a personal identification number (PIN) only. This number was used as the
only identifier for all participants’ survey instruments. All written subject keys
containing personal information or associating names and PIN were kept in a locked file

cabinet of the PI.
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Statistical Analysis

Descriptive Statistics

Descriptive statistics including means, standard deviations, frequencies and
percentages (using SPSS, version 11.0) were used to summarize socio-demographic data,
dietary intake variables, nutrition knowledge, participation in physical activity, perceived
self- efficacy, and perceived social support.
Repeated Measures ANOVAs

A repeated measures model was chosen for statistical analysis of outcome
measures (dietary intake, nutrition knowledge, BMI, physical activity, social support,
self-efficacy, and label reading) since each participant was measured at three points in
time: baseline, post, and follow-up on each outcome measure. The intervention program
type (computer based, traditional didactic and control) was the between subjects factor.
The following illustrates the design and sample sizes used in this repeated measures
ANOVA approach.

Figure 4. Repeated Measures ANOVA Approach.

School Baseline Post Follow-Up | n
(Treatment)
TDI 87 87 87 87
CBI 84 84 84 84
Con 83 83 83 83
n 254 254 254

The model tested for both main effects of group and time and for the group by

time interaction. Post hoc tests (Bonferroni) were used to test for pair-wise differences
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for significant interactions or main effects. Tests were declared statistically significant if
p <0.05.

From the 24-hour recalls, counts were obtained on the frequency of meals
skipped, lunch meals purchased from a vending machine, and number of times the
participant chose foods from the “pizza line” for lunch. Because these data were counts,
square root transformations were performed to normalize data before analysis using
repeated measures ANOVA.

Preliminary analysis of the three treatment groups indicated there were no major
differences in the primary outcome measures at baseline. Participants in all three groups
were found to be comparable in nutrition knowledge, BMI, physical activity, and dietary
behaviors at baseline.

Analysis of Covariates

To control for the variance that may be associated with pre-existing individual
differences among the subjects, multiple analyses of covariance (ANCOV As) were
performed. These ANCOV As were used to determine whether any of the factors of age,
gender or ethnicity affected the results. ANCOVAs were performed on nutrition
knowledge, BMI, physical activity, and dietary intake. No significant covariates were
found so were not used in the further analyses.

Analysis of Questionnaire Responses

For the nutrition knowledge questionnaire, both the percent of correct answers in
the nutrition knowledge questionnaire and the individual scores in each of the nutrition
knowledge areas were analyzed. For each question, there was only one correct answer

and scores were based on the number of correct answers of each participant.
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Total scores were calculated using the instructions set forth by the authors of the
each of the other questionnaires. In the PAQ-a, there were 9 questions regarding typical
physical activity. A total physical activity score was determined for each participant.
Based on that score, a rubric was used to define the activity level.

Self-efficacy scores were totaled for six different areas; four for dietary
confidence and two for exercise. The questionnaire was scored so that each subset was
grouped and an average was determined for behaviors relating to that particular
subsection. Social support scores were totaled for family and friends and separated by
encouraging behaviors and discouraging behaviors. The FFQ specifically focused on fat,

fruit and vegetable, and fiber intakes.
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Figure 5. Methods Summary.

intervention and at follow-up.

Hypothesis Groups Tool(s) Statistical
Compared Analysis
Used
The CBI group will show a CBI, TD], Nutrition One-way
greater increase in knowledge CON Knowledge Repeated
compared to both the TDI and Questionnaire Measures
control groups post-intervention (Parmenter & ANOVA
and at follow-up. Wardle, 1997)
The CBI group will greater CBI, TDI, One-way
strides toward achieving a CON ‘V%(ﬂ 2X 703 Repeated
healthy body mass index (in) Measures
compared to both the TDI and (Krause, 2001) ANOVA
control groups post-intervention
and at follow-up.
The CBI group will show a CBI, TDI, 24-Hour Recall One-way
decrease in fat intake, especially | CON Food Frequency | Repeated
saturated fat, an increase in fruit, Questionnaire Measures
vegetable, and fiber intake, and (Buzzard et al., ANOVA
increased consumption of low- 2001)
fat dairy products compared to
both the TDI and control groups
post-intervention and at follow-
up.
The CBI group will show an CBI, TDI, Physical Activity | One-way
increase in physical activity level | CON Questionnaire for | Repeated
compared to both the TDI and Adolescents Measures
control groups post-intervention (PAQ-a) (Crocker | ANOVA
and at follow-up. etal, 1997)
The CBI group will show an CBI, TDI, Survey Question | One-way
increase in frequency of label CON from FFQ Repeated
reading compared to both the Measures
TDI and control groups post- ANOVA/
intervention and at follow-up. Cross-tabs
The CBI group will show an CBI, TDI, Diet and Physical | One-way
increase in self-efficacy CON Activity Repeated
regarding dietary and physical Confidence Measures
activity habits compared to both Survey ANOVA
the TDI and control groups post- (Sallis et al, 1988)
intervention and at follow-up.
The CBI group will show an CBI, TDI, Social Support One-way
increase in perceived social CON Survey Repeated
support compared to both the (Sallis et al, 1987) | Measures
TDI and control groups post- ANOVA
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CHAPTER 1V
RESULTS

Intervention Sample Characteristics
Two hundred and seventy-five participants began the study. Data were analyzed

only for participants who completed all three data collections and all 5-intervention
sessions (n=254). Completers versus non-completers were statistically compared and no
demographic differences were noted. Repeated measures ANOVA were used to analyze
data. Table 3 provides frequencies, percentages, means, and standard deviations of
participants’ sociodemographic characteristics. Participants were primarily female (65.8
%), in grades 9-12 (mean = 10.55), and ranged in age from 13-18 years (mean = 15.79).
Most were non-Hispanic black (53.1 %) with the second largest group being Hispanic
(23.2%). Approximately 30 % were employed at the time of the study.

Differences noted among the groups at baseline included age, employment status,
and parents’ education. Students in the CBI group were employed at a significantly
higher rate than students in the other two groups at pre and post (p<0.001) and fewer of
their parents had completed high school compared to the parents of subjects in the CON
and TDI groups (p<0.001). The CON group participants were younger than the CBI and
TDI groups (p<0.01).

Outcome Measures
Hypothesis 1:

The CBI group will show a greater increase in knowledge compared to both the TDI and
control groups post-intervention and at follow-up.

Data analysis revealed a significant time by treatment interaction of (p<0.001) in
overall nutrition knowledge (Table 4). There were no differences noted in nutrition

knowledge scores at baseline among the groups, with an average across the groups of
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41.7% correct responses. The CON group demonstrated no change in nutrition
knowledge across time periods. However there was an increase in nutrition knowledge
in both intervention groups (p<0.001) from baseline to post and the CBI group’ follow-up
mean was still significantly higher than at baseline (p<0.001). The higher scores for the
CBI group at follow-up indicate that the CBI group was best able to retain the nutrition
knowledge. At follow-up all three groups were statistically different (p<0.001) from one
another, with the CBI group having the higher mean score (54.7%) followed by the TDI
group (mean = 48.3%), and the CON group (mean = 42.8%).

Nutrition knowledge scores were separated according to subject area (Table 5).
There were no changes in any of the subject areas for the CON group over the course of
the study. The interventions had no impact in the areas of experts’ advice or food choices.
However, there was a significant time by treatment interaction for knowledge about food
groups (p<0.001) and knowledge relating diet to health (p<0.001). The TDI and CBI
groups both showed increases in knowledge about food groups from baseline to post
(p<0.001). The CBI group maintained the increase in knowledge regarding information
on food groups at follow-up whereas the TDI group did not. The CBI group also showed
an increase in knowledge relating diet to health (p<0.001) at post and these increases
were greater than the increases observed in the TDI group (p<0.01). These differences
were sustained by the CBI group through to follow-up such that the CBI group was

different than both the TDI and CON group.
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Table 3
Demographics for Study Participants

Ethnicity CON CBI TDI Total p-value
n=87 n=84 n=83 n=254
White 6(6.9%) 11(13.1%) 19(22.9%) 36(14.2%)

Black 57 (65.5%) 55(65.5%) 23 (27.7%) 135 (53.1%)
Hispanic 16 (18.4%) 14 (16.7%) 29 (34.9%) 59 (23.2%)

Other 8(92%) 4(4.8%) 12(14.5%) 24 (9.4%)

Mean Grade 10.02° 10.84° 10.72° 10.52  p<0.01

Mean Age (+/-SD) 154+1.1° 159+1.1° 159+1.1° 158+1.1 p<0.01

Employment Status

(% Employed) Baseline 15° 334 18° 66 (26%) p<0.001
Post 16° 364 24° 76 (29.9%) p<0.001
Follow-Up 24 34 29 87 (34.3%)

Parent's Ed (>High School Ed)

Mom 42.5%° 33.3% 48.2%°
Dad 22.90% 25.10% 38.50%

p<0.001

*4Groups with different letters are statistically different, p<0.05
*** Indicates increase from baseline to post, p<0.001

Table 4

The Effect of a Computer-based and a Didactic Intervention on Nutrition Knowledge

Scores (% correct)”

Baseline Post Follow-Up
CON 415+13 432+12° 42.8+1.1°
CBI 40.7+1.3 533+ 1277 54.7+1.197
TDI 427+13 50.9 + 1.2 483 +1.1°

~Nutrition Knowledge Questionnaire developed by Parmenter & Wardle (1999).

Values represented indicate mean + SEM.

#*Groups in columns with different letters are statistically different, p<0.001.
*** Indicates increase from baseline to post and/or baseline to follow-up, p<0.001.
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Table 5
The Effect of a Computer-based and a Didactic Intervention on Nutrition Knowledge
(# correct) per Category

Experts Advice (10 Questions)

Baseline Post Follow-Up
CON 51+0.15 59+0.20 6.1+0.17
CBI 5.0+0.15 6.4+0.20 6.5+0.17
TDI 5.0+0.16 6.5+0.21 6.1 +0.18

Food Groups (68 Questions)

CON 30.3 + 0.96 30.1 +0.912 30.0 + 0.86°
CBI 29.2 +0.97 37.3 + (.93 **xP 37.9 + (.88***¢
TDI 31.2+0.98 36.0 + 0.94***P 34.5 +0.88°

Food Choices (10 Questions)

CON 4.0+0.19 4.4+0.19 3.9+0.18

CBI 4.0+0.19 4.6+0.19 45+0.19

TDI 3.9+0.19 4.7+0.19 4.4+0.19
Health (28 Questions)

CON 9.2 +0.51 9.6 +0.45" 9.7 +0.47

CBI 9.1 +0.52 13.6 + 0.46***2 14.5 + 0.47%**]

TDI 11.1+0.53 11.9 + 0.46" 11.1 + 0.48

Nutrition Knowledge Questionnaire developed by Parmenter & Wardle (1999). Values
represented indicate mean + SEM.

**Groups in columns with different letters are statistically different p<0.05.
*** Indicates increase from baseline to post and/or baseline to follow-up, p<0.001.

Hypothesis 2:

The CBI group will have greater success in maintaining/ attaining a healthy body mass

index compared to both the TDI and control groups post-intervention and at follow-up.
Data analysis revealed a significant effect of treatment on body mass index (p<

0.001) (Table 6). At baseline 32.2% of CON, 28.6% of CBI, and 41.0% of TDI

participants were overweight or obese, having a BMI over 25 (Table 6a). However, there

74



was no significant difference in average body mass index among the three groups at
baseline. Overweight and obesity is defined by a BMI greater than 25. The mean body
mass index at baseline for all participants was 24.0 + 0.3. There was no change in the
CON group from baseline to post, while they did demonstrate an increase in BMI from
baseline to follow-up (p<0.01). The CBI group was the only group that demonstrated a
decrease in BMI from pre to post (p<0.001). The CBI group also demonstrated a further
decrease in BMI from post to follow-up (p<0.01) while the TDI group showed an
increase from post to follow-up (p<0.05). From baseline to follow-up, the CBI group
demonstrated a decrease in BMI (p<0.001).

While the variance in BMI among treatment groups appears quite large among the
groups, the variance in BMI over time is quite small within groups. The mean difference
from baseline to follow-up for the CON group was 0.33 + 0.11. The mean difference
from baseline to follow-up for the CBI group was -0.55 + 0.11. The mean difference

from baseline to follow-up for the TDI group was 0.13 + 0.09.

Table 6
The Effect of a Computer-based and a Didactic Intervention on Average BMI Over Time
Baseline Post Follow-Up
CON 23.8+0.54 23.9 +0.54%° 24.1 +0.53%%
CBI 232 +0.55 23.0 + 0.54*"" 22.7 +0.545" "
TDI 25.1+0.55 25.0 +0.55° 25.2 +0.54"

Values represented indicate mean + SEM.

*4Groups in columns with different letters are statistically different p<0.05.

*** Indicates decrease from baseline to post and/or baseline to follow-up, p<0.001;
** Indicates decrease post to follow-up, p<0.01;

* Indicates increase post to follow-up, p<0.05.
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Table 6a

The effect of the a computer-based and a didactic intervention on the Change in

BMI Categories Over Time
BMI< BMI18.5- | BMI 25-
18.5 24.9 29.9 BMI 30-39.9 BMI > 40
CON n=87
Baseline 7 (8.0%) 52(59.8%) |20 (23.0%) 8 (9.2%) 0
Post 5(5.7%) 52(59.8%) (20 (23.0%) 10 (11.5%) 0
Follow-Up 6 (6.9%) 50 (57.5%) |21 (24.1%) 10 (11.5%) 0
CBI n=84
Baseline 7(8.3%) 53(63.1%) |18 (21.4%) 5(6.0%) 1(1.2%)
Post 8 (9.5%) 51(60.7%) {19 (22.6%) 5(6.0%) 1(1.2%)
Follow-Up 8 (9.5%) 56 (66.7%) |13 (15.5%) 7 (8.3%) 0
TDI n=83
Baseline 4 (4.8%) 45 (54.2%) |18 (21.7%) 14 (16.9%) 2 (2.4%)
Post 5(6.0%) 44 (53.0%) |18 (21.7%) 15(18.1%) 1 (1.2%)
Follow-Up 5 (6.0%) 44 (53.0%) |17 (20.5%) 16 (19.3%) 1 (1.2%)
Hypothesis 3:

The CBI group will show a decrease in fat intake, especially saturated fat, an increase in
fruit, vegetable, and fiber intake, and increased consumption of low-fat dairy products
compared to both the TDI and control groups post-intervention and at follow-up.

Kcal
Average daily kilocalorie intake was assessed using two non-consecutive

24-hour recalls (Table 7). There was no significant time by treatment interaction. The 24
~hour recalls revealed an average kilocalorie intake of approximately 1850 kcal across
the three groups at baseline, with no significant differences among groups. None of the

groups showed a change in energy intake across the 3 time periods.
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Table 7

The Effect of a Computer-based and a Didactic Intervention on Average Kilocalories
Consumed per Day Based on Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
CON 1971.8 +77.4 19103 +71.7 1948.0 +£51.5
CBI 1651.4 +78.8 1588.2 + 73.0 1625.8 +52.4
TDI 19144+ 79.2 17493 +73.4 1875.8 +52.7

Values represented indicate mean + SEM.

Fat (Table 8 and 9)
Total dietary fat intake was assessed using two methods, two non-consecutive 24-

hour recalls and a Food Frequency Questionnaire. The 24 —hour recalls revealed an
average fat intake of approximately 69g per day across the three groups at baseline.
However, there were no significant main effects of group or time or group by time
interaction. In contrast, the FFQ did reveal a significant time by treatment interaction
(p<0.001) in regards to fat intake (Table 9). Although the 24-hour recall data showed a
trend toward lower fat intake in the CBI group, baseline data from the FFQ suggests that
the CBI group was consuming more fat per day than the TDI group (p < 0.05). The FFQ
also indicated a decrease in fat intake by the CBI group from baseline to post (p<0.001)
as well as a decrease from baseline to follow-up (p<0.001). At post and follow-up data
collection there was no difference among the intervention groups, but the CON group
reported consuming a greater amount of fat than the CBI group (p<0.05).

The discrepancies among the 24-hour recalls and the FFQ may possibly be due to
the CBI’s group misunderstanding regarding completion of the FFQ. As a result, the fat
intake may have been overestimated at baseline, which would have made the reduction if

fat intake look more drastic than it actually was.
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Table 8

The Effect of a Computer-based and a Didactic Intervention on Average Fat (g) Intake
per Day as Measured by Two Non-consecutive 24-hour Recalls

Fat (g)
Baseline Post Follow-Up
CON 71.8 +3.51 72.0+3.20 71.6 +2.59
CBI 62.6 +3.57 57.7+3.25 58.8 +2.64
TDI 71.1 +3.60 64.8 +3.27 72.3+2.65
Average intake of calories from fat
CON 646.4 +31.5 647.5 +28.8 644.1 +23.3
CBI 563.2 +32.1 519.6 +29.3 528.7+23.7
TDI 640.1 +32.3 583.1 +29.5 650.9 +23.9

Values represented indicate mean + SEM.

Table 9

The Effect of a Computer-based and a Didactic Intervention on Average Fat (g) Intake
per

Day as Measured by Food Frequency Questionnaire (FFQ)

Baseline Post Follow-Up
CON 61.1 + 6.89*° 51.8 +4.16 56.7 +4.19°
CBI 83.8 +7.01° 50.3 + 4.24%%x * 122'2(,%.
53.8+
TDI 55.5+7.05° 51.3+4.26 1795

Values represented indicate mean + SEM.

*IGroups in columns with different letters are statistically different p<0.05.
*** Indicates decrease from baseline to post and/or baseline to follow-up p<0.001;
* Indicates decrease from post to follow-up, p<0.05.

Saturated Fat
The 24-hour recall was used to assess saturated fat intake (Table 10). The 24 —

hour recalls revealed an average saturated fat intake of approximately 24g per day across
the three groups at baseline. On average, the CON, CBI, and TEI groups consumed
35.4%, 34.6%, and 34.4%, respectively, of their fat in saturated form. There were no

significant differences among the groups, across the time periods, or group by time
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period interaction. No differences were noted in the groups for the daily percent of total

fat consumed as saturated for any of the data collection periods.

Table 10

The Effect of a Computer-based and a Didactic Intervention on Average Saturated
Fat Intake per Day as Measured by Two Non-consecutive 24-hour Recalls

Saturated fat (g)
Baseline Post Follow-Up
CON 248 +1.30 249+1.13 254 +1.03
CBI 209+1.33 19.7+1.15 20.2 +1.05
TDI 25.6+1.34 22.6 +1.16 243 +1.05
% of total fat as saturated per day
Baseline Post Follow-Up
CON 353+0.7 353+0.7 357+ 0.9
CBI 342+0.7 342+0.7 345+0.7
TDI 354+0.7 343+0.7 33.5+0.9

Values represented indicate mean + SEM.

Fiber
Fiber was assessed using two methods, two non-consecutive 24-hour recalls and a

Food Frequency Questionnaire. The 24 —hour recalls revealed an average fiber intake of
approximately 10.7g per day across the three groups at baseline (Table 11). There were
no significant main effects of group or time period and no significant group by time

interaction for fiber intake.

Table 11
The Effect of a Computer-based and a Didactic Intervention on Average Fiber (g) Intake
per Day as Measured by Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
CON 10.8 +0.56 10.8 £ 0.59 12.4+0.52
CBI 9.7+0.57 9.6 +0.60 10.6 +0.53
TDI 11.6 + 0.58 10.6 + 0.61 11.0 + 0.54

Values represented indicate mean + SEM.
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On the other hand, the FFQ revealed a significant time by treatment interaction
(p<0.025). There was a difference in fiber intake at baseline among the groups with the
CBI group having a higher intake than the TDI group (p<0.05) (Table 12). This outcome
is inconsistent with typical dietary patterns. Individuals with high fat intakes in general
do not also have high fiber intake and therefore again causes concern regarding the
validity of the FFQ in the CBI group. The FFQ also indicated a decrease in fiber intake
by the CBI group from baseline to post (p<0.001) as well as a decrease from baseline to
follow-up (p<0.001). At post and follow-up data collection there were no differences
among the groups.

Table 12

The Effect of a Computer-based and a Didactic Intervention on Average Fiber (g)
Intake per Day as Measured by Food Frequency Questionnaire (FFQ)

Baseline Post Follow-Up
CON 9.4 +0.96*° 7.9 +0.66 7.9 + 0.54
CBI 12.3+0.97° 8.4 +0.67*** 7.5 +0.55 ***
TDI 8.9 +0.98° 7.9+ 0.68 7.9+0.56

Values represented indicate mean + SEM.

&b Groups in columns with different letters are statistically different,
p<0.05.

*** Indicates decrease from baseline to post and/or baseline to follow-up, p<0.001.
Fruits and Vegetable Intake

Fruit and vegetable intake was assessed using two methods, two non-consecutive
24-hour recalls and a Food Frequency Questionnaire. The 24 —hour recalls revealed an
average fruit and vegetable intake of approximately 1.36 servings per day across the three

groups at baseline (Table 13). This low fruit and vegetable intake is consistent with a
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low fiber intake. There were no significant main effects of group or time period and no
significant group by time interaction for fruit and vegetable intake.

The FFQ revealed a higher fruit and vegetable intake across the three groups of
3.0 servings per day at baseline, with no difference noted among the groups (Table 14).
There was, however, a significant effect of treatment on fruit and vegetable intake
(p<0.036). The FFQ indicated a decrease in fruit and vegetable intake by the CBI group
from baseline to post (p<0.001) as well as a decrease from baseline to follow-up
(p<0.001). Again, these baseline results for the CBI group are not probably to be
accurate so comparisons are not valid for the FFQ. There were no differences among the

groups at post and follow-up.

Table 13
The Effect of a Computer-based and a Didactic Intervention on Fruit and Vegetable
Intake(servings/day) as Reported by Two Non-consecutive 24-hour Recalls

24-hour Recall

Baseline Post Follow-Up
CON 1.3+0.13 1.4+0.12 1.4+0.12
CBI 1.4+0.13 1.7+0.12 1.6 +0.12
TDI 1.4+0.13 1.4+0.12 1.5+0.12

Values represented indicate mean + SEM.

Table 14
The Effect of a Computer-based and a Didactic Intervention on Fruit and Vegetable
Intake (servings/day) as Reported by Food Frequen uestionnaire (FF

Food Frequency Questionnaire

Baseline Post Follow-Up
CON 2.540.28 224020 20+0.17
CBI 3.6 +0.29 234 0.21%** 2.4 +0.17***
TDI 2.8+0.29 24+0.21 23+0.17

Values represented indicate mean + SEM.
**#* Indicates increase from baseline to post and/or baseline to follow-up, p<0.001.
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Dairy

Dairy intake was assessed using two non-consecutive 24-hour recalls (Table 15a-
¢). When dairy products were consumed, participants were asked to specify whether a
reduced fat (2%, 1%, fat-free) or regular (whole) dairy product was consumed. Total
dairy intake (all fat levels) across all three groups was approximately one serving per day
at baseline. There was a significant time by treatment interaction (p<0.001) for total
dairy intake. At baseline the TDI group consumed more total dairy than the CBI group
(p<0.001). The CBI group increased their total dairy intake from baseline to post
(p<0.01), but decreased from post to follow-up (p<0.05). The TDI group decreased their
total dairy intake from baseline to post (p<0.001) as well as baseline to follow-up
(p<0.001). There was also a difference among the groups at follow-up with the CON
group consuming more than both the CBI (p<0.01) and TDI (p<0.01) groups.

According to the 24 —hour recalls the average intake of regular (whole) dairy at
baseline was approximately half of a serving per day for all three groups (Table 15a).
Participants in general consumed low-fat milk at school (as served on standard lunch
tray) and whole fat versions at home. There was a significant time by group interaction
of treatment on intake of regular dairy (p<0.001). At baseline the TDI group consumed
more regular dairy compared to the CON (p<0.001) and the CBI group (p<0.05). The
CBI group increased the number of servings of their regular dairy intake from baseline to
post (p<0.029). However, the TDI group decreased their regular dairy intake from
baseline to post (p=0.023), post to follow-up (p<0.01), and baseline to follow-up

(p<0.001). Nevertheless, there was no difference among the groups at post or follow-up.
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Low-fat dairy intake (servings/day) averaged approximately one-third of a serving
with no difference noted among the groups at baseline (Table 15b). There was a
significant group by time period effect on intake of low-fat diary (p<0.05), but the CON
group demonstrated an increase in their low-fat dairy intake over the course of the study.
The CON group increased their intake from baseline to post and had greater average
intake than the TDI group (p<0.01) or the CBI group (p<0.001) at follow-up. The 24-
hour recall also revealed an increase by the CON group from baseline to follow-up
(p=0.007). At follow-up the CON group showed a higher intake of low-fat dairy
compared to both the CBI (p<0.001) and TDI (p=0.002) groups. This is likely related to
the higher free lunch eligibility of the participants in the CON group compared to the
other groups. Although there is knowledge that there was a change in eligibility
requirements, actual participants eligible for free or reduced lunch was not measured

during the course of the study and changes therefore can only be speculated.

Macronutrient Intake

The macronutrients protein and carbohydrate as well as cholesterol intakes were
analyzed using the 24-hour recall. There were no significant main effects of group or
time period or interactions of group by time period noted in intake of protein (Table 16),

carbohydrate (Table 17), or cholesterol (Table 18).
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Table 15a

The Effect of a Computer-based and a Didactic Intervention on Regular (whole)
Dairy Intake (servings/day) as Reported by Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
CON 0.4 +0.08*° 0.4 +0.07 0.4 +0.05
CBI 0.3 +0.08° 0.5+0.07*  0.4+0.06
TDI 0.8 +0.08? 0.5+0.07*  03+0.05"""

Values represented indicate mean + SEM.

*®Groups in columns with different letters are statistically different, p<0.05.
* Indicates change from baseline to post, p<0.05;

** Indicates decrease from post to follow-up, p<0.01;

***Indicates decrease from baseline to follow-up, p<0.001.

Table 15b
The Effect of a Computer-based and a Didactic Intervention on Low- fat (2%,1%, fat-
free) Dairy Intake (servings/day) as Reported by Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
CON 0.5+ 0.06 0.6 + 0.06 0.7 +0.07°"
CBI 0.3+0.06 0.4 +0.07*° 0.3 +0.07¢
TDI 0.4 +0.06 0.3 +0.07° 0.4 +0.07¢

Values represented indicate mean + SEM.

*4Groups in columns with different letters are statistically different, p<0.01.
** Indicates an increase from baseline to follow-up, p<0.01.

Table 15¢
The Effect of a Computer-based and a Didactic Intervention on Total Dairy Intake
(servings/day) as Reported by Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
CON 0.9 +0.10*° 1.0 +0.09 1.0 + 0.09°
CBI 0.6 +0.10* 0.9 + 0.10** 0.7 + 0.09%
TDI 1.1+0.10° 0.9 +0.10* 0.7 +0.09%"™

Values represented indicate mean + SEM.

*4Groups in columns with different letters are statistically different, p<0.05.

* Indicates a decrease from post to follow-up, and a decrease from baseline to post,
p<0.05;

** Indicates an increase from baseline to post, p<0.01;

*** Indicates decrease from baseline to follow-up, p<0.001.
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Table 16

The Effect of a Computer-based and a Didactic Intervention on Average Protein (g)
Intake per Day as Measured by Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
CON 66.3 +3.55 65.9 +3.43 68.0 +3.30
CBI 59.3 +3.61 58.8 +3.49 59.2 +3.36
TDI 73.0 +3.63 64.1 +3.51 72.2+3.38

Values represented indicate mean + SEM.

Table 17

The Effect of a Computer-based and a Didactic Intervention on Average Carbohydrates
(g) Intake per Day as Measured by Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
CON 256.3 +10.22 251.9+9.86 257.8+8.0
CBI 218.1 +10.40 212.5+10.04 236.6 +8.14
TDI 250.3 +10.46 225.4+10.10 239.6 + 8.19

Values represented indicate mean + SEM.

Table 18
The Effect of a Computer-based and a Didactic Intervention on Average Cholesterol
(mg) Intake per Day as Measured by Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
CON 190.5 + 12.90 1944 +11.57 207.7 +13.11
CBI 172.4 +13.13 172.2+11.78 182.6 +13.34
TDI 202.6 +13.21 1772 +11.85 201.5+13.42

Values represented indicate mean + SEM.

a La Carte Lunches

Based on the responses of the 24-hour recalls, purchases of a La carte foods were
assessed (Table 19). At baseline the groups demonstrated similar patterns for lunch
purchases with no differences noted among the groups for selection of pizza, vending

machine foods, or standard school lunch tray. Groups averaged about one pizza and one
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vending machine purchase per day. There were no differences among the groups, for the
number of times the students purchased food from the a la carte pizza line among the data
collection points. There was, however, a significant effect of treatment on purchase of
vending machine snacks (p<0.001) Purchasing of vending machine snacks increased
from baseline to post (p=0.002) and from baseline to follow-up (p<0.001) for the TDI
group and for the CON group from baseline to follow-up (p=0.04). The CBI group,

however, remained constant in their vending machine purchases throughout the study.

Table 19

The Effect of a Computer-based and a Didactic Intervention on Daily a La Carte Lunch
Purchases as Reported by Two Non- consecutive 24-hour Recalls

Pizza

Baseline Post Follow-Up
CON 0.9+0.02 0.9+0.02 0.8 +0.02
CBI 0.9+0.02 0.9+0.02 0.8 +0.02
TDI 0.9+0.02 0.9+0.02 0.9+0.02

Vending Machine

Baseline Post Follow-Up
CON 0.8+0.02 0.9+0.02 0.9 +0.02*
CBI 0.9+0.02 0.9+0.02 0.8+0.02
TDI 0.8+0.02 0.9 +0.02%* 0.9 +0.02%**

Values represented indicate mean + SEM. Analysis used square root transformation.

*Indicates increase from baseline to follow-up, p<0.05;
**Indicates increase from baseline to post, p<0.01;
***ndicates increase from baseline to follow-up, p<0.001.

Soda Consumption
The 24-hour recalls were used to assess daily soda intake (Table 20). There was a

significant interaction of group by time period (p<0.01), in addition to a significant effect

of treatment on soda intake (p<0.034). At baseline, the 24-hour recall revealed that there
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was no difference in soda consumption among the groups with participants averaging
approximately 19.5 ounces of soda per day. There were no changes noted for the CON
group over any of the data collection periods. From baseline to post, there was a decrease
in soda consumption in both the CBI (p=0.003) and the TDI (p=0.005). However, the

TDI group increased their soda consumption from post to follow-up (p=0.034).

Table 20

The Effect of a Computer-based and a Didactic Intervention on Average Amount of Soda
(oz) Consumed per Day as Reported by Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
CON 17.7+1.55 18.1 +1.37 16.8 +1.33
CBI 20.3 +1.60 152+ 1.41%* 17.6 + 1.37
TDI 20.3+1.59 154+ 1.41%* 19.1 + 1.36*

Values represented indicate mean + SEM.
*Indicates increase from post to follow-up, p<0.05;
**Indicates decrease from baseline to post, p<0.01.

Meals Skipped

Based on the responses of the 24-hour recalls, the number of times participants
skipped meals was assessed. (Table 21) On average, participants skipped one meal per
day. There was an group by time interaction in the frequency of meals skipped. The
number of meals skipped remained constant throughout the study for the CON and TDI
groups. At baseline, the CBI group reported skipping more meals than the TDI (p=0.006)
and CON group (p=0.003). Only the CBI group significantly reduced the number of
meals skipped from both baseline to post and baseline to follow-up (p<0.001). At
baseline, the CBI group reported that 61.1 % skipped breakfast, 21.7% skipped lunch,
and 4.1% skipped dinner. However, at post evaluation, these numbers were reduced to

41.3%, 15.7%, 4.7%, respectively. There were no differences among the TDI and CON
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groups at any point in the intervention and there were no differences among the three

groups at post or follow-up.

Table 21

The Effect of a Computer-based and a Didactic Intervention on Average Number of
Meals Skipped as Reported by Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
CON 1.3 +0.04° 1.2+0.05 1.2 +0.04
CBI 1.5+ 0.05° 1.2 + 0.05%** 1.2 + 0.04%**
TDI 1.3 +0.05° 1.3 +0.05 1.3 +0.04

Analysis used square root transformation. Values represented
indicate mean + SEM.

25 Groups in columns with different letters are statistically different, p<0.01.
***Indicates decrease from baseline to post and/or baseline to follow-up, p<0.001.

Hypothesis 4:
The CBI group will have an increase in physical activity level compared to both the TDI
and control groups post-intervention and at follow-up.

Total physical activity was calculated for each participant using the PAQ-a (Table
22). A range of scores was assigned to each activity level. A score of 8-15.9 was

classified as sedentary, 16-23.9 lightly active, 24-31.9 moderately active, and a score

above 32 suggested vigorous activity.

Table 22
The Effect of a Computer-based and a Didactic Intervention on Self- Reported

Physical Activity as Reported on PA Qo

Baseline Post Follow-Up
CON 17.7 + 0.66 18.6 + 0.66 18.8 + 0.62°
CBI 17.6 + 0.68 19.6 + 0.67** 21.0 + 0.63***°
TDI 17.5+0.68 18.3 +0.68 18.5 +0.64*

APAQ-a developed by Crocker et al (1997). Values represented indicate mean + SEM.

a’bGroups in columns with different letters are statistically different, p<0.05.
**[ndicates increase from baseline to post, p<0.01;
***ndicates increase from baseline to follow-up, p<0.001.
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At baseline, there was no difference in self-reported activity totals among the
three groups with the overall average score of 17.5 or lightly active. There was a
significant interaction effect of group by time period on physical activity (p<0.05). Post
activity scores indicated that the CBI group had a significant increase in physical activity
(p=0.005) from baseline while the TDI and CON group showed no change in physical
activity. The increase in physical activity for the CBI was sustained over time, with the
change also noted from baseline to follow-up. At follow-up the CBI group had higher
physical activity scores compared to both the CON (p=0.05) and the TDI (p=0.021)
group.

These physical activity scores indicated that the majority of the students were
sedentary or only lightly active. In fact, during the three data collection periods only a
small percentage (18.4%, 16.1%, and 12.6% respectively), of the CON group reported
being moderately to vigorously active on a daily basis. In the CBI group, at baseline
14.3% reported being moderately to vigorously active on a daily basis, while the number
increased to 22.6% at post, and 28.6% at follow-up. The TDI group reported 15.7%
participating in moderate to vigorous daily activity at baseline, 22.8% at post, and 19.3%

at follow-up (Table 22a).

Table 22a
The Effect of a Computer-based and a Didactic Intervention on Percentage of Students
Reporting Daily Moderate to Vigorous Physical Activity'
Baseline Post Follow-Up

CON 18.4% 16.1% 12.6%

CBI 14.3% 22.6% 28.6%

TDI 15.7% 22.8% 19.3%
"PAQ-a developed by Crocker at al (1997).
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Hypothesis 5:
. The CBI group will increase their self-efficacy of dietary and physical activity
habits compared to both the TDI and control groups post-intervention and at follow-up.

There were no significant effects of group, time period or group by time period on
perceived self-efficacy, self-confidence for dietary or exercise outcome measures (Table
23).

Hypothesis 6:

The CBI group will increase their perceived social support compared to both the
TDI and control groups post-intervention and at follow-up.

Friends

There were no significant effects of group, time period or group by time period on
perceived social support, for dietary or exercise by friends (Table 24).

Family (Table 25)

At baseline there was no difference in perceived social support from family
among the three groups for any of the subsections. There were not significant differences
among the groups, across the time period, nor was there a significant group by time
interaction.

Hypothesis 7:
The CBI group will increase their frequency of label reading compared to both the TDI
and control groups post-intervention and at follow-up.

The final question on the Food Frequency Questionnaire was used to determine
the participants’ frequency of label reading (Table 26). There were no differences in how

often subjects reported reading among the groups at baseline, post, or follow-up. In

general, subjects reported reading labels sometimes (Likert = 3).
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Table 23

The Effect of a Computer-based and a Didactic Intervention on Perceived Self-
Efficacy Scores as Assessed Using Dietary and Exercise Confidence Survey”

Healthier Eating Habits

Baseline Post Follow-Up
CON 3.0+0.11 3.1+0.10 3.2+0.10
CBI 3.0+0.12 3.1+0.11 3.2+0.11
TDI 32+0.11 3.3+0.10 3.1+0.10

Portion Control
CON 3.3+0.10 3.3+0.10 34+0.10
CBI 34+0.12 3.5+0.11 3.5+0.11
TDI 34+0.11 3.6+0.10 3.5+0.10
Salt Intake
CON 3.3+0.11 34+0.11 34+0.10
CBI 3.0+0.12 3.3+0.12 3.2+0.12
TDI 32+0.11 32+0.11 3.3+0.11
Make Healthier Substitutions
CON 32+0.11 3.2+0.09 32+0.10
CBI 3.1+0.12 3.4+0.10 3.0+0.12
TDI 3.3+0.11 3.3+0.09 3.2+0.10
Make Exercise a Priority
CON 3.3+0.10 3.3+0.09 33+0.10
CBI 3.1+0.11 32+0.10 3.0+0.10
TDI 3.1+0.10 3.1+£0.09 32+0.10
Maintain an Exercise Program

CON 32+0.10 3.2+0.10 32+0.10
CBI 3.1+0.12 3.2+0.11 3.1+0.11
TDI 3.3+0.10 3.3+0.10 3.3+0.10

ADeveloped by Sallis (1988). Values represented indicate mean + SEM.
Based on Likert scale 1="I Know I Cannot", 5= "I Know I Can"
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Table 24

The Effect of a Computer-based and a Didactic Intervention on Perceived Friends'
Social Support as Assessed Using Social Support Survey

Baseline Post Follow-Up
Encourage Healthy Eating Habits
CON 8.9+043 9.1+0.52 9.8+0.52
CBI 8.4+0.44 10.2 + 0.53 10.5+0.53
TDI 84+044 10.5 +0.53 10.5 +0.53
Encourage Exercise
CON 222+ 1.13 23.3+1.10 22.7+1.19
CBI 21.2+1.15 23.8+1.12 24.7+1.22
TDI 209+ 1.15 247+ 1.12 25.0+1.22
Discourage Healthy Eating Habits
CON 9.7 +0.47° 10.4 +0.51 10.6 + 0.50
CBI 10.3 +0.48>" 11.3+0.52 12.7+0.51
TDI 10.7 + 0.48° 11.8 +0.52 12.2 +0.51
Discourage Exercise
CON 259+0.14 28.7+0.17 28.0 +0.19
CBI 26.5+0.14 27.8 +0.17 28.9+0.20
TDI 243 +0.14 29.4+0.17 31.7+0.20

“Developed by Sallis et al(1987). Values represented indicate mean + SEM.

a"bGroups in columns with different letters are statistically different p<0.05.
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Table 25

The Effect of a Computer-based and a Didactic Intervention on Perceived Family Social
Support as Assessed Using Social Support Survey”

Baseline Post Follow-Up
Encourage Healthy Eating Habits
CON 12.8 + 0.57 12.7+0.59 12.7 + 0.60
CBI 12.6 + 0.58 14.3 +0.60 13.5+0.61
TDI 13.1+0.58 14.2 + 0.60 14.6 + 0.61
Encourage Exercise
CON 234 +1.08 234+1.14 238+1.12
CBI 22.1+1.11 240+1.16 259+1.15
TDI 229+1.11 26.3+1.16 25.7+1.15
Discourage Healthy Eating Habits
CON 10.8 + 0.54 10.9 +0.53 11.7+0.53
CBI 11.9+0.56 12.2 +0.55 12.6 + 0.54
TDI 11.4+0.56 13.4 +0.54 12.7 £ 0.54
Discourage Exercise
CON 31.8+0.20 33.4+0.20 31.5+0.21
CBI 29.6 +0.21 28.1+0.21 30.5+0.21
TDI 29.0+ 0.21 342 +0.21 33.7+0.21

~Developed by Sallis et al (1987). Values represented indicate mean + SEM.

Table 26

The Effect of a Computer-based and a Didactic Intervention on the Frequency
of Label Reading

Baseline Post Follow-Up
CON 2.85+0.14 2.83+0.12 292+0.14
CBI 2.7+0.11 3.04+0.11** 3.06 +0.11**
TDI 3.0+0.11 3.0+0.11 29+0.11

Likert Scale: 1 = "Almost Never Read"; 5 = "Almost Always Read".
Values represented indicate mean + SEM.
**[ndicates increase from baseline to post and/or baseline to follow-up, p<0.01.
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Other Dietary Intake Findings

Micronutrient Intake (Table 27)
Calcium Intake

There were no differences among the groups in their calcium intake at any data
collection point, nor were there differences within the groups across time.
Iron Intake

There were no differences among the groups in their calcium intake at any data
collection point, nor were there differences within the groups across time.
Folate Intake

Statistical analysis revealed a significant time by treatment interaction (p<0.004).
At baseline the CBI group consumed less folate per day than the TDI group (p=0.032).
At post, the CBI group consumed less than the CON (p=0.024). At follow-up the CBI
group was also consuming less folate per day than the TDI group (p=0.031). There were
no changes within the group among data collections.
Fast Food Consumption (Table 28)

Based on the responses of the 24-hour recalls, the number of times
participants ate fast foods was assessed. At baseline, there were no differences in the
number of times the participants consumed food from fast food establishments. On
average, one meal out of every three was fast or convenience food. There were no
differences among the groups at any of the data collection points, nor were there

significant changes for any of the groups over time.
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Table 27

The Effect of a Computer-based and a Didactic Intervention on Micronutrient Intake
as Assessed by Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
Calcium (mg)
CON 611.2+39.42  655.3+45.10 641.5 +32.84
CBI 488.0+40.12  539.7+45.90 579.4 + 33.4
TDI 721.1+40.36  693.2 +46.18 626.0 + 33.62
Iron (mg)
CON 11.5+0.57 11.9+0.56 11.9+0.51
CBI 10.0+0.58 9.7 +0.57 11.2+0.52
TDI 12.6 +0.58 11.8 +0.58 11.4+0.53
Folate (mcg)
CON 243.4+21.75®®  265.7+20.78°  279.7 + 16.62°
CBI 211.1+22.13*  186.5+21.14°  217.1 +16.91>
TDI 291.9+2227°  241.5+2127*° 2083 +17.02°

Values represented indicate mean + SEM.

2®Groups in columns with different letters are statistically different, p<0.05.

Table 28

The Effect of a Computer-based and a Didactic Intervention on the Number of Times
Participants Consumed Fast Food as Reported by Two Non-consecutive 24-hour Recalls

Baseline Post Follow-Up
CON 0.4 +0.04 0.4 +0.05 0.3 +0.06
CBI 0.3+0.04 0.2+0.05 0.3+0.06
TDI 0.4+0.04 0.4 +0.05 0.4 +0.06

Values represented indicate mean + SEM.

Fries and Chips (Table 29)

Based on the responses of the 24-hour recalls, the number of times participants ate

french fries or chips was assessed. At baseline the groups demonstrated similar patterns

for fries and chips purchases. On average, the participants consumed about 3/4 serving of



fries or chips per day. There were no differences among the groups at any data collection

points in the number of times the students purchased fries or chips.

Table 29

The Effect of a Computer-based and a Didactic Intervention on Servings of French
Fries/chips per Day as Reported by Two Non-consecutive 24- hour Recalls

Baseline Post Follow-Up
CON 0.8+0.09 0.8 +0.08 0.7 +0.08
CBI 0.8+0.09 0.6 +0.08 0.6 +0.08
TDI 0.6 +0.09 0.7 +0.08 0.7 +£0.08

Values represented indicate mean + SEM.

Additional Findings

Session Evaluations

There were no significant differences among the intervention groups in their
satisfaction rating of the session. Each session received favorable ratings by both
intervention groups and the average for all the sessions was 4.43 on a 5-point (1= “would
definitely not recommend” to 5 = “would definitely recommend”) Likert scale. Of the
participants in the CBI group 99% indicated they would prefer this method rather than
receiving printed materials and lectures, however, there was no way to measure
preference because each group received only one format. The average Likert score was
5.81 on a 7-point scale with 1= “definitely prefer handouts and lectures” to 7 =

“deﬁnitely prefer computer based.”
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CHAPTERY
DISCUSSION AND CONCLUSIONS

Adolescents, especially minority youth, remain one of the most underserved
populations with respect to nutrition and health education. Many of the health education-
related resources available do not adequately address recommended preventive practices
(Skinner et al, 2003). Past intervention studies have resulted in increased knowledge,
however, the ultimate goal of health education is to positively influence lifestyle behavior
and enhance health through the reduction of risk factors (Hoelsher et al, 2002; Litchfield
et al, 2002). A behavioral focus addressing the cognitive, motivational, and skill-building
aspects of learning to enhance behavior change in the lifestyle of the target group is
essential.

In the practical intervention approach that was used in this study, the term
practical means that the adolescent creates actions aimed at a healthy lifestyle. The
targeted behaviors included both dietary improvement and incorporation of physical
activity. The practical approach aims to increase follow through in everything in life,
including self-empowerment to acquire optimal personal health and to accomplish
balanced eating to gain both health and pleasure. This also has the potential to improve
the adolescents’ self-efficacy. Research shows that empowerment, self-efficacy, peer
support, and incentives are variables that can affect dietary behaviors (Savoca and Miller,
2001).

Discussion of hypotheses

In this study an intervention attempting to change lifestyle habits, with an

emphasis on diet and physical activity, was delivered via two different methods.
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Previous research with traditional nutrition education focused on increasing knowledge in
order to change behavior. This type of intervention has done little to elicit change in
food/nutrient intake or increased physical activity patterns (Hoelsher et al, 2002; Sallis et
al, 2003; Reynolds et al, 1998). It was hypothesized that the CBI group would
demonstrate more positive changes for all parameters in this study because the computer-
based version was delivered by a means that adolescents would likely prefer to traditional
didactic teaching by telling. In fact we found that the CBI group did make many more
positive lifestyle changes than the TDI group and many of the changes were maintained
at follow-up. The results of this study indicate that a computer-based method of teaching
may have greater potential than traditional methods to improve the lifestyle habits of an
ethnically diverse group of adolescents.
Nutrition Knowledge

The computer-based intervention resulted in a significant increase in nutrition
knowledge by the third month, which was maintained through the sixth month whereas
the didactic intervention resulted in a significant increase in nutrition knowledge at the
third month, but this increase was not maintained through the sixth month (Table 4).
These data indicate that the computer-based intervention was more effective at eliciting a
prolonged increase in nutrition knowledge. For adolescents, a computer-based
educational approach allows them to be actively involved in their own learning process
rather than simply being a passive audience. Research indicates that an increase in
knowledge does not necessarily result in improved dietary behaviors (Lytle, 2000) but
can influence dietary choices in the increased nutrition knowledge is accompanied by an

environment that offers concurrent positive nutrition messages. For example, a recent
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study by Conklin et al (2005) indicated that following a nutrition education intervention
high schools providing nutrition information at point of the purchase resulted in healthier
selections made by students. Therefore increasing knowledge can be considered the
primary step in the behavior change process, but one that has to be accompanied by
several other intervention components.

Dietary Intake

Neither intervention group demonstrated a significant change in kilocalorie, fat,
saturated fat, fruit and vegetable or fiber intake over the course of the study (Tables 7-
14). The CBI group demonstrated an increase in low-fat dairy intake and a decrease in
soda intake by the third month, but returned to baseline levels by the sixth month,
whereas the didactic group did not demonstrate a change over the course of the study.
The control group is the only group that demonstrated a sustained increase in low-fat
dairy intake over the course of the study but did not change their intake of soft drinks.
Theée data indicate that the CBI was not more effective at eliciting a behavior change
that supports healthier dietary choices.

Evidence exists that nutrition in youth affects key risk factors for chronic
degenerative diseases of middle and later life, such as osteoporosis and cardiovascular
disease (Dwyer, 2006). As the overweight and obesity epidemic and the resultant
development of risk factors for chronic diseases continue to worsen, interventions aimed
at improving dietary intake are imperative. The overall dietary habits of the population in
this study suggested baseline patterns that were less than ideal. Even though the results of
this study indicate the dietary intake of these adolescents may not have played a role in

BM], research indicates that the majority of risk factors for the development of chronic

99



disease are influenced by diet (DeCaterina et al, 2006). The 24-hour recall and the FFQ
indicated a routine intake of refined grain products, snack foods, fast foods, and pizza;
these foods were often accompanied by sugary sweetened beverages. On average, the
diets of these individuals were low in fruits and vegetables, low in fiber, and high in total
fat and saturated fat. These results are similar to those found by the CFSII as well as by
other researchers (CDC, 2002; CDC, 2000; Jacobsen, 1999; HP 2010, 2000). Soft drink
consumption was also high across all three groups, while milk consumption was low.
Kilocalories

Analysis of the 24-hour recall indicated that mean energy intakes were lower than
the estimated average requirement for all three groups. These are similar to the findings
indicated by Skidmore and Yarnell (2004), yet few of the participants had a BMI that
would be considered underweight. It is generally accepted that self-reported food intakes
underestimate habitual energy intake. Although this can have an impact on the accuracy
of the analysis, the dietary recall in adolescents seem to work well at least as a reference
method for dietary assessments in this age group. Rothenberg et al (1998) noted that
although energy intakes were underestimated on an individual basis, when comparing
group data, the dietary recall method gave comparable values when validating using
indirect calorimetry estimates. The groups demonstrated similar trends of underreporting
and therefore it has been concluded that the 24-hour can be used for comparing intake by
groups, but not as a method for assessing the adequacy of intake by individuals. Thus,
energy intakes could be used as a basis of comparison in groups but not individuals.
Similarly, in a study of 35 adolescents, Sjoberg et al (2003) found that dietary recalls in

adolescents seem to work well at least as a reference method for dietary assessments in
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this age group. As overweight and obesity in this group continues to increase, even if
these adolescents are consuming lower than recommended amounts of daily calories, it
appears that minimal energy expenditure still results in a positive energy balance.
Therefore, a physical activity component that is effective is imperative to improving the
risk factors in this population.
Total Fat

Although the two instruments used to assess fat intake yielded data that were
equivocal, it is likely that there was not an actual significant change in total daily fat
intake noted for either intervention group. The 24-hour recall indicated no significant
changes in fat intake across the data collection periods, however the FFQ indicated a
significant decrease in fat intake for the CBI group from baseline to post (p<0.001), with
an estimated 40g per day decrease. The non-significant 4g per day decrease in fat intake
indicated by the 24-hour recall, is more realistic than the 40 g per day decrease indicated
by the FFQ. In this study the accuracy of the FFQ is questionable. Because it is very
unlikely that such a drastic decrease occurred in the CBI group as reported by the FFQ,
and the information is disputed by the 24-hour recall, it is assumed that the FFQ results
were not accurate, at least for the CBI group at baseline. It is possible that the CBI
participants overestimated their typical consumption of foods at baseline when
completing the FFQ. Then with practice completing the tool over time, coupled with an
increased knowledge of food ingredients, their responses changed when in fact their
intake did not change significantly. Buzzard et al (2001) also reported some
overestimation with the same FFQ, but not near the extent seen in the CBI group in the

present study. Therefore, it must be assumed that despite the significant change that was
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reported using the FFQ in the CBI group, the computer-based intervention was not more
effective than the TDI in eliciting a decrease in total daily fat intake.
Saturated Fat

Participants in this study reported slightly higher than the recommended
percentage of energy from fat and from saturated fat. Overall, participants consumed an
average of 35% of their fat as saturated. This is much greater than the recommended
10% suggested by the US Food and Nutrition Board. At the same time, they reported
eating less than half of the recommended 5 servings of fruits and vegetables per day.
Future interventions with groups similar to the one used in this study could benefit from
focusing on community and school based initiatives to increase availability of healthier
alternatives.
Fruit and Vegetable Intake

Fruit and vegetable intake was not significantly increased as a result of either
intervention in this study. Intake among the current study participants suggests that only
slightly more than 10% of our adolescents ate 5 or more servings of fruits and vegetables
per day. The Youth Risk Behavior Survey (2004) indicated that only one in five high
school students eats five or more servings of fruits and vegetables per day. Neumark-
Sztainer et al (2004) demonstrated that the strongest correlate of fruit and vegetable
intake was the availability of these foods. It has been shown that areas of lower
socioeconomic status have less access to fresh fruits and vegetables (Morland et al,
2002b). French et al. (2004) showed that increased availability of healthier alternatives
resulted in increased purchases of these foods. Moreover, Haire-Joshu et al (2004) found

that estimates of one's vegetable intake as a child were significantly related to exposure
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and preference for both fruits and vegetables, trying of new foods, and intake of both
fruits and vegetables in adulthood. These studies suggest that interventions to increase
fruit and vegetable intake in adolescents need to target socio-environmental factors such
as greater availability.
Fiber

As would be expected with a low fruit and vegetable intake, fiber intake was also
low across all three groups and did not change as a result of either intervention method.
Average intake across all three groups was far less than the recommended intake for their
age group. The recommended fiber intake for adolescents is approximately 25-30 grams
per day. Although there are specific criteria set forth by the Institute of Medicine for
comparing intakes to DRIs and this was not a focus of our study, the overall average fiber
intake for the participants of this study was approximately 11 grams over the three data
collection points. This is similar to the findings by Affenito et al (2005) who noted an
average intake of 11grams of fiber per day among adolescent girls of the same age group
as used in this study. Since fiber plays a crucial role in the prevention of chronic diseases
(CDC, 2003; HP 2010, 2000), efforts to improve fiber intake are needed.
Low-fat Dairy and Soda

Both intervention groups resulted in a significant change over the course of the
study when considering all dairy products (Table 15). The computer-based group
increased their low-fat dairy and whole fat dairy by the third month, but the change was
not maintained through the sixth month. The didactic group decreased both whole and
low-fat dairy consumption over the course of the study. Meanwhile, the control group

also resulted in a significant increase in low-fat dairy intake by the third month and at the
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sixth month. These data indicate that the computer-based intervention was more
effective at eliciting a behavior change that supports increased dairy intake than the
didactic version of the intervention but other influences may play a role in dairy
selection. The control group increased their low-fat dairy consumption at each data
collection point. This finding may be attributed to the fact that the CON group had a
larger number of students eligible for free or reduced breakfast and lunch compared to the
TDI and CBI groups. Although there is no way to tell how many students enrolled in free
or reduced lunches during the study, the parameters allowing for this offering by the
school board was altered in the year and may explain the change during our study period.
However, the policy change would have affected all three schools in the same way.
Nevertheless, low-fat milk products accompany meals served at schools and the reason
for the control group to increase in low-fat dairy intake over time cannot be explained by
this study. Although intake of dairy products was increased, this was the only positive
dietary behavior change that was demonstrated by the CON group in the study.

Overall, groups averaged drinking less than one serving of dairy per day while
consuming a relatively high amount of soft drinks. The computer-based intervention did
result in a significant decrease in average soda intake by the third month, which was
maintained through the sixth month whereas the didactic intervention did not (Table 20).
These data indicate that the computer-based intervention was more effective at eliciting a
behavior change that supports decreased selection of sugary beverage consumption than
the didactic version of the intervention.

The soft drink consumption (19 oz./day) in our study was similar to the national

average (18-24 oz./day) (Murray, 2005; Jacobsen, 1999). Meanwhile, this high intake in
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soft drinks has been coupled with a low dairy intake, which has also been noted by
several researchers (Moag-Stahlberg, 2004; Johnson et at, 2004; Jacobsen, 1999). Over
the course of our study, soft drink consumption decreased in the CBI group while milk
consumption increased, but the control group increased dairy and soda consumption
increased simultaneously. Although a significant change in calories was not noted in
any of the groups, sweetened soft drink consumption contributed an estimated 16% of
these adolescents’ calories at baseline. Just as studies indicate that a decrease in dairy
consumption can be attributed to an increase in soft drink consumption, an increase in
dairy consumption may lead to a decrease in soft drink consumption. Ludwig et al
(2001) reported that the intake of soft drinks was an initial predictor of body mass and
during follow-up, those with highest soft drink consumption had the highest increases in
BMI. In the current study, only the CBI group demonstrated a sustained decrease in soft
drink consumption. The CON group maintained high soda consumption, but was not
different than the other groups, yet increased their BMI over the course of the study.

In attempting to improve dietary intake, one of the major contributors to food
choice is availability. Schools continue to offer low nutrient dense foods from the
vending machine and “alternative lunch lines.” Positive changes often require a
supportive environment that will be conducive to making the desired behavior change.
The choices offered by all three schools did little to foster healthier eating habits,
especially in terms of the fat and kilocalorie content. Time allotted, along with
overcrowding of cafeterias and lunch lines, often leads students to gravitate towards the

vending machine for lunch and snacks.
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Vending machines in these schools typically offered low nutrient dense foods.
Nationwide, 98.2% of schools have vending machines, with a median of 12 machines per
school (French et al, 2003). Serrano et al (2005) indicated that replacing unhealthy
vending machine foods with more healthful ones could occur without a loss in profit.
Moreover, French (2003) demonstrated that price reductions of 10%, 25%, and 50% on
lower fat snacks resulted in an increase in sales of 9%, 39%, and 93%, respectively
compared with usual price conditions. Collaborative efforts among students, school
food-service staff and research staff can be successful in implementing a large number of
nutrition-related, school-wide promotional activities. These efforts can increase the sales
of lower-fat foods in a la carte areas of school cafeterias and reduce consumption of
foods with low nutrient density.

Macronutrient Intake

Neither intervention group resulted in a significant change in the macronutrients
protein or carbohydrate, nor was a difference noted in cholesterol intake over the course
of the study. In our study it appears that macronutrient intake selection did not play a role
in influencing calories consumed or changes in body mass index.

Micronutrient Intake

Although a great deal of attention is given to macronutrient and energy intake in
the diet of adolescents, several micronutrients are also essential to dietary metabolic
balance. These nutrients were not specifically studied and the specific criteria set forth by
the Institute of Medicine for comparing intakes to DRIs was not a focus of our study.
The participants of this study in general appear to have consumed inadequate amounts of

several important micronutrients. In fact, such intake may put these adolescents at risk
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for deficiencies. Calcium intake was approximately 50% of the DRI for this age group,
which 1300 mg/day, most likely related to a low intake of dairy products, which increases
the potential risk for the development of osteoporosis later in life. Additionally, a high
calcium intake has been associated with positive changes in weight maintenance and
weight loss (Astrop et al, 2005; Zemel et al, 2005), while low calcium intake was found
to be negatively related to children’s body fat indexes (Skinner et al, 2003). Although
overall iron intake was marginal, compared to the DRI of 15 mg/day, due to its
immediate health implications and impact on students' cognitive development it is an
issue that should be addressed. Folate intake was also low compared to the DTI of 400
mcg/day. Since two of the participants that did not complete the study dropped out due
to pregnancy, low intake of this micronutrient also has the potential to have serious
implications for teenage pregnancy. Stang and colleagues (2000) noted that majority of
adolescents in the United States do not use vitamin or mineral supplements. It was
interesting to note however, that they found that adolescents who do use supplements,
even on an infrequent basis, consumed diets that were more nutrient-dense than those
who did not use supplements. There is a need to develop and implement future programs
specifically aimed at improving the micronutrient especially iron and folic acid intakes of
adolescents.
Physical Activity

The CBI resulted in a significant increase in self-reported physical activity by the
third month, with a further increase by the sixth month whereas the TDI did not result in
a change in physical activity over the course of the study (Table 22). These data indicate

that the CBI was more effective at eliciting a behavior change that supports an active
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lifestyle. Increased physical activity has been shown to be an important factor for healthy
weight maintenance and decreased risk factors for chronic disease (Hill, 2005; Hu et al,
2003; Kriska et al, 2004; NIH, 2004). A study by Kimm et al (2005) demonstrated that
girls who were inactive during adolescence gained an average of 10-15 pounds more than
active girls and experienced a three times greater gain in BMI over a 10 year period.

The lack of physical activity is playing a major role in the increases in overweight
and obesity in this population (Kimm et al, 2005; Patrick et al, 2004; Tammelin et al,
2004). Student enrollment in physical education classes in Florida has decreased 46%
(Macaluso, 2002) over the past 10 years. Even in those individuals that have a genetic
propensity for overweight, obesity, and the development of chronic diseases, the
incorporation of daily physical activity has been shown to delay or prevent the onset of
overweight and obesity (Hill, 2005). Moreover, Kasa-Vubu et al (2005) concluded that
for prevention strategies in youth, physical inactivity might represent a greater metabolic
risk than obesity alone.

The environment is ideal for children and adolescents to consume more energy
than they expend. In our study, on average, only about one in five of our participants
were moderately to vigorously active on a daily basis. Because physical activity is such a
significant predictor and has a beneficial effect on BM], it remains an important topic for
intervention for chronic disease prevention. The magnitude of the association with BMI
to chronic disease risk factors is greater with physical activity in a combined analysis.
Moreover, physical fitness has beneficial effects on numerous mediators of
cardiovascular risks including overweight and obesity, so increased physical activity

appears to be an ideal part of therapy. Tammelin et al (2004) has emphasized the role of
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physical activity in the transition from adolescence to adulthood finding that becoming
inactive during this transition is related to overall obesity in both genders. In addition,
there is speculation that physical inactivity in adolescents may be attributed to
cardiovascular disease development earlier in life (Walter et al, 2005).

BMI

The computer-based intervention also resulted in a significant reduction in BMI
by the third month, with a further decrease by the sixth month whereas the didactic
intervention did not change over the course of the study (Table 6). These data indicate
that the computer-based intervention utilized a more effective technique at eliciting a
behavior change that supports a healthy body weight. Since the CBI group was also the
only group that also increased their physical activity, and all groups had similar dietary
intakes in terms of total daily calories consumed, physical activity patterns likely played a
role in the observed decrease in BMI.

Many theories exist that attempt to explain the drastic increases in obesity seen
among adolescents in recent years. Although the intake of nutrients required for optimal
health in this population tend to be marginal and over-consumption of fats and sweets are
risk factors for chronic diseases, the results of this study do not indicate that the caloric
intake alone is the main culprit for the percentage of adolescents who were overweight or
obese nor does it appear to have affected the BMI reduction noted in the CBI group.

According to the energy balance equation, increased caloric intake accompanied
by little change in energy expenditure (physical inactivity) can account for a significant
increase in weight gained per year over normal growth in this population (Ebbeling et al,

2002; Bray & Champagne, 2005; Hancox et al, 2004). Conversely, improvements in
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dietary habits accompanied by an increase in physical activity have been shown to have
positive effects in maintaining a healthy weight and improvements in BMI (Hu et al,
2004). Although there were some tangible dietary improvements made by CBI group,
caloric intake, fat intake, and fruit and vegetable intake did not improve significantly in
any of the groups. This indicates that there must be other factors that play a role in
achieving a healthier BMI and when considering the energy balance equation, energy
expenditure through physical activity is a likely culprit.

Other Dietary Behaviors

Label Reading

The computer-based intervention resulted in a significant increase in nutrition
knowledge by the sixth month, whereas the didactic intervention did not change their
frequency of food label reading (Table 26). These data indicate that the CBI was more
effective at eliciting a behavior change that supports an improved dietary behavior. In
adults increased label reading is associated with improved dietary behaviors (Neuhouser,
1999), but research regarding the correlation between adolescent food label reading and
dietary choices is lacking.
Meal Skipping

Participants of our study often skipped meals. Skipping meals has been correlated
with the tendency to overeat and increased intake of vending machine and high fat, high
sugar, low nutrient dense foods, especially by this population. The CBI resulted in a
significant decrease in number of meals skipped daily by the sixth month, whereas the
didactic intervention did not change their occurrence of skipping meals (Table 21). It

should be noted however, that the CBI group skipped significantly more meals at baseline
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and reduced the frequency to a similar level of the didactic and control groups. These
data may indicate that the computer-based intervention may have been effective at
eliciting a behavior change that supports an improved meal planning, but was not
effective enough to elicit a change great enough to further improve what the didactic
group was already doing.

On average, about 40% the students reported skipping a meal on the data
collection days. These results are similar to those found by the CFSII (CDC, 2000).
Skipping meals often contributes to poor food choices for the rest of the day (Butcher-
Powell, et al, 2003), and tends to increase consumption of vending machine foods such as
bakery goods and snacks which can contribute to increased total dietary fat intake
(Wesnes et al, 2003; Nicklas, 1998).  Skipping meals is also associated with overall
poorer diet quality, less variety, lower intake of fruits and vegetables and higher total
sugar intake (Philippas et al, 2005).

Psychosocial Factors
Self-efficacy

Neither intervention group resulted in a significant change in self-efficacy over

the course of the study (Table 23). These data indicate that the CBI was not more
effective at developing what would be perceived to be an improved confidence in the
ability to make dietary and physical activity behavior changes.

The average baseline self-efficacy score of approximately 2.8 across the sub-
sections is similar to those found by Sallis et al (2004) and Rinderknect and Smith (2004)
who determined baseline self-efficacy scores to be 3.0 and 2.56 respectively. Self-

efficacy did not change over time among any of the groups. Although Rinderknecht and
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Smith (2004) also found that self-efficacy did not improve in a nutrition intervention in
11-18 year old adolescents, this differs from the findings of several other researchers,
who have named self-efficacy as an important mediator to dietary and physical activity
change (Sallis et al, 2004; Dishman et al, 2004; Wamsteker et al, 2005). One plausible
explanation noted by other researchers for the lack of a change in perceived self-efficacy
among adolescents is lack of time and availability of resources (safety, employment,
environment, etc.) (Satia et al, 2004; Monge-Tojas et al, 2005). Schools and the retail
food chains and malls that employ many of these adolescents often do not provide an
environment conducive for making healthy dietary choices. Moreover, with the
disappearance of physical education classes from high schools, even those that would like
to engage in physical activity may find it difficult to accomplish, thus self-efficacy would
remain stagnant. As with the Rinderknecht and Smith study (2004), the lack of
intervention effect on self-efficacy indicates a need for a better understanding regarding
the influences of the receptiveness of adolescents to lifestyle interventions. Since
adolescents often find it difficult to change behaviors based upon uncertain long-term
health benefits and consequences, as well as the social influences and physical
environment constraints that undermine improvements in self-efficacy, these social
factors that can have an impact must also be addressed. Including a component that
allows for more discussion and individual feedback with a facilitator, a group discussion
leader along with computer based technology may be a way to further improve health and
nutrition education among this age group. Adolescents may have more confidence in
their perceived ability to improve their lifestyle behaviors if they are receiving concurrent

messages in other environments as well.
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Social Support
Neither intervention group resulted in a significant change in perceived social

support over the course of the study (Tables 24, 25). These data indicate that the
computer-based intervention was not more effective at developing what would be
perceived to be an improved social support network for the development and adoption of
healthy lifestyle behaviors. Family and friends play a crucial role in the adoption and
maintenance of healthy lifestyle behaviors. Participants indicated that although they did
have the perception of having some support, they still had difficulty maintaining a
healthy lifestyle when foods were brought into the home that were not healthy or when
friends complained about time the subjects spent exercising. Their family and friends,
having not been actively involved in the intervention did not seem to embrace the
behaviors embarked upon by the participants. Immediately following the intervention,
the groups perceived increased family and friend support in adopting healthier lifestyles,
likely due to the excitement of the initiation of the program. Students in both
intervention groups reported exercising together and encouraging others to engage in
healthier eating habits. Simultaneously, there was an increase in perceived
discouragement of the adoption of these lifestyles. This support for positive behaviors
and discouragement of negative behaviors tapered off or were lost completely during the
follow-up period. It is important to note that there was not an increase in the perceived
discouragement of exercise by the family. Nevertheless, these results further exemplify
the need for family and community involvement in future interventions and initiatives.

Although most studies suggest an increased success rate with positive social support,
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negative aspects of support have been shown to be problematic to adolescents (Kelsey et

al, 1997).
Limitations of the Study

There were several limitations to this study. The computer based intervention
group demonstrated more positive changes, however, the treatment and the school were
confounded, as there was only one treatment per school. Although comparable results
were found at baseline when subjects were analyzed based on age, gender, and ethnicity,
and it can therefore assumed that the school’s participants were similar, there is an
argument that could be made that the difference was based on the school and not the
intervention. As a result, it is difficult to state with absolute certainty that the computer
based method is more effective that a traditional, didactic education program.

In addition, participation was voluntary and therefore a convenience sample.
Those that consented to participate may have been more accepting of or inclined toward
behavior changes. The participants were all from ethnically diverse schools with greater
than 70% minorities, but the schools were not necessarily comparable demographically.
Additionally, the participants were primarily female, limiting the generalizability, and a
larger number of subjects from a larger geographic area could be used to allow for more
generalization. Also, time constraints set forth by School Board or statewide mandates
did not allow for the estimated minimum of a 12-week intervention period that is
recommended to detect behavior changes. Finally, many of the measures were self-
reported. There is a need to generate more comprehensive tools that can be appropriately
used in this population and incorporate several modes of measurement for the

determination of adolescent lifestyle habits.
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Conclusions

The promotion of a healthy lifestyle is essential for the prevention of overweight
and obesity and other risk factors for chronic disease. Participants in both of the
intervention groups made at least some behavioral changes. In the present study, both
intervention groups showed increases in knowledge, however, knowledge was
accompanied by positive lifestyle changes only in the CBI group.

These data indicate that the CBI was more effective at eliciting a significant
reduction in BMI and soda intake and a significant increase in nutrition knowledge,
physical activity, and frequency of label reading over the course of the study whereas the
didactic intervention did not. Of the variables in which there was a significant change, 5
of 7 of the changes were maintained at follow-up. However, the CBI was not more
effective at eliciting in most of the behavior changes associated with improved dietary
choices including decreased fat and saturated fat, increased fruits and vegetables, or
increased fiber. Neither was it more effective in influencing other variables that can have
an effect on behavior change, including social support and self-efficacy.

Finding the most appropriate method to deliver information to the widest
audience possible in the most efficient and effective manner could have a huge impact on
the future health of this population. This is a multi-factorial problem; progress will
require a multi-factorial approach. Although the computer-based education elicited an
overall greater change in behavior, no one method is the best for all students. The
development of a “multi-component” model may be the best way to reach the widest
range of students. However, we conclude that compared to traditional didactic teaching,

computer-based nutrition and health education has greater potential to elicit changes in
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knowledge and behavior as well as promote maintenance of the behavior change over

time.
Applications

Studies demonstrate that although adolescents’ knowledge of healthy eating
habits and consumption of fruits and vegetables is low, their attitude toward learning
about healthier eating practices is favorable (Beech et al, 1999, Reynolds et al, 1999).
Interventions that include nutrition, physical activity, and overall health education
therefore have the potential to improve lifestyle habits and influence the future health of
adolescents (Fagot Campagna et al, 2001; ADA, 2003; NIH, 2003).

There is a compelling need for innovative approaches to nutrition education.
Perhaps the effectiveness that we are seeking is dependent upon a more innovative,
interactive and behavioral-based way of delivering information to this population. A
method that parallels the learning styles of this population along with the advances in
technology seems an obvious choice for this delivery. Computer-based interventions
allow for individualized strategies to promote healthy lifestyles. A more comprehensive
computer assisted intervention program using an interactive, animated presentation style
has the potential to elicit a greater behavior change in comparison to a traditional
intervention program. Including a component that allows for discussion and individual
feedback with a facilitator or group discussion leader along with computer based
technologies may be a way to further improve health and nutrition education for this age
group. Using innovative, practical activities coupled with a supportive environment, may

enable adolescents to make positive lifestyle changes.
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Future Studies

Future studies would allow for a more complete understanding of the success a
computer based healthy lifestyle education program could elicit in high school students.
More schools could be used and treatments could be repeated in more than one school in
order to alleviate confounding due to treatment being nested within and individual
school. Also, in an effort to improve the psychosocial factors, including increased social
support, increase the progression towards a readiness for change, and alleviate some of
the “built environment” barriers, perhaps an additional school could be used. This third
intervention group would be a multi-component group that integrated a computer-based
version of the education, along with a weekly “community support group” which would
Jjointly engage in physical activity in a safe, non-competitive environment. Making
lifestyle changes not only involves the individual but also requires changes in family
behaviors as well as in the social and built environment (Koplan et al, 2005). Sucha
group would also encourage the attendance of family and friends in order to enhance
social support. A community aspect could address issues regarding availability of
healthy foods. The computer-based group would likely benefit more from an
intervention that was internet-based (rather than CD-ROM) that they could access at any
time and send and receive support from the site as well as other participants.

A different validated Food Frequency Questionnaire may be better suitable to
give more comprehensive dietary information in addition to the 24-hour recalls may be
helpful. Additionally, physical activity questionnaires could be validated in all groups
using pedometers (i.e. Caltrac) or heart rate monitors to ensure accurate information

regarding actual physical activity is accurate.
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Evidence repeatedly confirms that many chronic diseases have their root in early
childhood. Therefore, the use of more in depth techniques for identifying those at greatest
risk for the development disease and beginning treatment to prevent the onset may be
incorporated into this type of program. Although, childhood level of BMI was associated
with adiposity and BMI-for-age was correlated with adult adiposity (Freedman et al,
2005). Other researchers have noted that although BMI is usually indicative of adiposity,
it does not completely reflect body composition (Philippas et al, 2005) and other levels of
assessment may also be necessary. Waist circumference is a strong independent risk
factor for insulin resistance and was found to be the most powerful predictor of
development of diabetes in a study by Wahrenberg et al (2005) and Han et al (2005).
Those researchers found that waist circumference was a simple tool that could be used
both to identify those at greatest risk for the development of chronic disease as well as
exclude those who may have a high BMI but not be at risk for the development of
chronic disease. Therefore, use of waist circumference in these individuals may be
potentially useful for identifying those at greatest risk. Using biochemical markers for
screening of hemoglobin Alc and blood lipids may potentially improve the quality of life
for these adolescents, as well. The influence of nutrition and physical activity on health
status and morbidity supports the need for prevention of disease and intervention

strategies beginning in childhood and adolescence.
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Group 1 Group 2
Semester 1 Semester 2 Semester 1 Semester 2
Awareness 28-May 28-May
Recruitment 16-Aug| 16-Aug
17-Aug 17-Augl
18-Aug 18-Aug|
26-Aug 26-Aug
31-Aug] 31-Aug
Screening _ 2-Sep| 2-Sep
3-Sep 3-Sep|
7-Sep 7-Sep
8-Sep| 8-Sep
10-Sep 10-Sep
Baseline a 14-Sep 15-Sep|
Make up
Baseline a 17-Sep 27-Sep
‘Baseline b 28-Sep 29-Sep|
Make up
Baseline b 7-Oct] 7-Oc
Session 1 11-Oct 12-Octi
Session 2 18-Oct 19-Oct]
Make up
Session 1 &
2 22-Oct, 22-Oct
Eession 3 25-Oct 26-Oct
Session 4 1-Nov| 2-Nov|
Make up
Session 3 &
4 5-Nov| 5-Nov|
Session 5 8-Nov| 9-Nov|
|Make up
Sessions 15-Nov 15-Nov|
Make up
Sessions 16-Nov 16-Nov,
Post-Test a 30-Nov| 1-Dec
|Post Test b 7-Dec 8-Dec]
Make Up
Post Test 16-Dec 16-Dec
Make Up
Post Test 11-Jan 11-Jan
Follow Up a 29-Mar 30-Mar]
Follow Up b 7-Apr 8-Apr]
Make Up
Follow Up 19-Apr] 20-Apr
Make Up
Follow Up 21 -AprJ 22-Apr]



Group 1 Group 2

Semester 1 |Semester 2 Semester 1|Semester 2

Awareness 3-Jun 3-Jun

Recruitment 19-Aug] 19-Aug

20-Augl 20-Aug]

23-Au; 23-Aug

30-Aug 30-Aug

Screening 2-Sep 2-Sep

3-Sep 3-Sep

8-Sep! 8-Sep|

9-Sep 9-Sep)

10-Sep 10-Sep|

Baseline a 21-Sep 22-Sep

Make up Baseline a 27-Sep 27-Sep

Baseline b 30-Sep 1-Oct

Make up Baseline b 1-Oct 1-Ocf]

Session 1 20-Oct 21-Oct

Session 2 27-Oct 28-Oc]

Make up Session 1 & 2 29-Oct 29-Oct

Session 3 3-Nov 4-Nov

Session 4 10-Nov 12-Nov|

Make up Session 3 & 4 5-Nov| 5-Nov

Session 5 17-Nov| 18-Nov|

Make up Sessions 19-Nov| 19-Nov|

Make up Sessions 22-Nov| 22-Nov|

Post-Test a 2-Dec 3-Dec]

Post Test b 9-Dec 10-Dec]

Make Up Post Test 17-Dec 17-Dec
Make Up Post Test 12-Jan 12-Jan
Follow Up a 31-Mar 1-Apr]
Follow Up b 12-Apr] 13-Apr]
Make Up Follow Up 21-Apr 21-Apr
Make Up Follow Up 22-Apr] 22-Apr
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SCHOOL 3

Group 1 Group 2
Semester 1 iSemester 2 Semester 1 |Semester 2
Awareness 4-Jun 4-Jun
Recruitment 24-Aug] 24-Aug
25-Aug| 25-Aug
27-Aug 27-Aug
1-Sep 1-Sep!
Screening 2-Sep 2-Sep
3-Sep 3-Sep
9-Sep 9-Sepi
10-Sep 10-Sep|
13-Sep 13-Sepi
|Baseline a 23-Sep| 24-Sep
Make up
Baseline a
|Baseline b 5-Oct 6-Oct
Make up
Baseline b
Post-Test a 23-Nov 24-Nov
Post Test b 14-Dec 14-Dec|
Make Up
Post Test
Make Up
Post Test 13-Jan 13-Jan
Follow Up a 5-Aprn 6-Apr]
Follow Up b 14-Apr] 15-Apr]
Make Up
Follow Up 26-Apr] 26-Apr
Make Up
Follow Up 27-Aan 27-Apr]
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Lesson Plans
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Introduction

II.

I
IV.

VL
VIIL

VIIL.

IX.

XL
XIIL

XII.

Adolescent Nutrition
a. Despite teens’ familiarity with nutrition information, many don't eat
enough of some foods, including fruits and vegetables.
b. Most teens need to eat foods that are lower in fat and sugars.
c. Teens in the US participate in less physical activity than ever before.
Understanding Adolescent Nutrition
a. There is a high risk of following vitamin and mineral deficiency
(especially in girls).
- Iron
- Folate
- Calcium
- Vitamin A
b. More than 30% of teens are currently overweight or obese, and this
number is increasing.
c. Obese adolescents enter the job market at lower salaries.
Eating breakfast
Dietary Guidelines
a. Experts have made it easier for you to plan and eat nutritious meals using
the “DIETARY GUIDELINES” (OVERHEAD)
i. These help you guide your food selections
ii. They are based on 3 principles
1. AIM for fitness
2. BUILD a healthy base
3. CHOOSE sensibly
Food Guide Pyramid
a. The Food Guide Pyramid is a graphic illustration that can help you meet
the Dietary Guidelines. (OVERHEAD)
i. It is used to show variety, moderation, and proportion of a well-
balanced diet.
How much is a Serving? OVERHEAD
Breads, Cereals, Rice and Pasta
a. Bread, cereal, rice and pasta are the foundation of the pyramid
Vegetables and Fruits
a. Tips to Increase Your Fruits and Veggies (OVERHEAD)
Meat
a. Foods in this group include beef, pork, fish, shellfish, veal, eggs, poultry,
dried beans and nuts.
b. These foods are valuable sources of protein, B-vitamins, and iron.
Lowering the Fat in Your Diet (OVERHEAD)
Choices —More or Less (OVERHEAD)
Milk, Yogurt, and Cheese
a. Milk and milk products are our best source of calcium.
Fats, Oils and Sweets
a. These are foods that should be eaten sparingly - not too much each day!
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XIV. The road to dietary improvement. (OVERHEAD)
a. You have special nutritional needs.
b. You have to take responsibility for which foods and how much of those
foods you eat.
¢. Breakfast is important.
d. Snacks fit in but choose wisely for better nutrition.
e. Set realistic goals for dietary improvements.
XV. Snacking
XVI. Summary
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I. Food Guide Pyramid Review:
a. Most of our calories should come from bread, cereals, pasta, and rice.
i. Start at the bottom of the Food Guide Pyramid, by eating 6 to 11
servings of foods from grain products (breads, cereals, pasta and
rice), 3-5 servings of vegetables and 2-4 servings of fruits each day.
ii. These foods provide carbohydrates.
II. Kinds of Carbohydrates:
b. There are 2 main kinds of carbohydrates:
a. simple
a. Example: table sugar
b. Simple sugars are naturally found in many foods; but, they
are also often added to foods.
c. Added sugars increase the number of calories.
d. We need to reduce our intake of foods or beverages with a
lot of sugar added.

i. These include sweets and beverages (sweet tea,
soda, fruit drinks, sports drinks) that have little or
no nutritive value and give primarily calories.

e. Instead, we need to eat more complex carbohydrates and

drink fruit juice.
f. OVERHEAD - WHICH IS HEALTHIER?
b. Complex

a. Examples: starches and dietary fibers.
b. All starchy foods are plant foods.
¢. Major food sources of starch include:
i. grains (breads, cereals, rice)
ii. legumes (beans and peas),
iii. potatoes and sweet potatoes.
iv. Fruits and vegetables have starch as well as fiber.
d. Fiber
i. Fiber is the non-digested portion of plant foods
ii. Fiber is important in maintenance of your lower gut
1. A diet high in fiber helps relieve
constipation
iii. Fiber also helps to improve the health of your heart
1. A diet high in fiber helps lower cholesterol
iv. Fiber also helps reduce the risks of cancer
c. What about the Atkin’s Diet?

a. Much of the media and diets are focusing on reducing
carbs.

b. Diets such as Atkins and South Beach suggest that the
reduction or elimination of carbs is the key to losing
weight.

c. What are the facts and does it really work?
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i. Carbohydrates are our body’s favorite source of
energy.

ii. We can get energy from protein and fat, but protein
is better used for building our body and keeping it
working well, & eating extra fat can be unhealthy.

iii. Elimination of carbohydrates from the body forces
the body to rely on fat and protein.

iv. Some parts of the body have to have carbohydrate
to function properly (eyes, brain).

1. Without adequate carbs other health issues
may arise.

2. It can be detrimental to performance of an
athlete!

3. Also, high fat/protein diets increase your
risks for some diseases.

4. High protein diets can also increase your
risk of becoming dehydrated.

v. Carbohydrates are NOT the enemy. Weight gain is
primarily due to eating more calories than you burn-
not necessarily the result of the type of calories that
you eat.

1. Carbohydrates are the foundation of a
healthy diet.
2. Carbohydrate foods should be chosen
wisely!
d. What Counts as a Carbohydrate Serving?- OVERHEAD
e. Easy Ways to Get More Carbs -OVERHEAD
III. Protein Content of Foods
a. Protein Content Foods OVERHEAD
c. Function of Proteins - OVERHEAD
d. Protein & Health
i. Foods high in animal protein are often also high in saturated fat
and cholesterol
ii. Increase risk of heart disease
iii. Increased saturated fat and cholesterol increases risk of heart
disease
iv. Osteoporosis and bone fractures
1. High protein leads to more calcium excretion
2. Kidney disease — high protein diets make the kidneys
work harder
¢. Protein Requirements- OVERHEAD
f. Vegetarians
i. Although plant proteins are considered low protein foods,
vegetarians can still easily meet their protein requirement.

143



ii. Eating a variety of plant products results in complementary
protein status.
iii. In other words, what one plant protein may be lacking can be
eaten with another plant protein that provide that amino acid.
IV. Fats
g. Fatis a substance found naturally in many foods.
1. Fats added during preparation can add lots of unwanted
calories.
ii. The body needs some fat for survival
iti. Not all fat is bad; but fat should be consumed in moderation!
h. Why we need fat
i. Energy

1. Fatis 1 of the 3 key nutrients that gives calories.

2. Fat gives 9 calories per gram, and both carbohydrate
and protein give 4 calories each. A little fat goes a long
way!

ii. Carries Fat-Soluble Vitamins

1. Some fats and oils are important sources of vitamins A,
D, E, & K which are essential for proper growth and
development.

iii. Insulates and Protects Your Body
1. Fat surrounds and protects your organs and tissues. It
also help you regulate your body temperature.
i. Why too much fat is bad?
i. Since fat has more calories than protein and carbohydrate,
excess fat consumption can lead to overweight.
ii. Excess fat and “bad” cholesterol are transported in the blood.
j-  What is cholesterol?
i. Cholesterol is fat-like substance found only in animal products.
Plants don’t have cholesterol!
ii. Excess levels in the blood can block arteries and lead to heart
disease.
iii. There are 2 types of cholesterol
1. LDL - bad cholesterol
2. HDL - good cholesterol
k. Cholesterol OVERHEAD (Cheerios)
Kinds of Fat
i. To better understand the types of fat, we will consider the
following family:
1. King Sat (Saturated) - OVERHEAD
2. Queen Mama Mono (Monounsaturated) - OVERHEAD
3. Princess Poly (Polyunsaturated) - OVERHEAD
m. Dietary Guidelines
i. Choose a diet that provides no more than 30% of total calories

from fat.

am—
.
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VL

VIIL

ii. For example, at 2,000 calories per day, the suggested upper
limit of calories from fat is about 600 calories.(65 grams of fat
per day)

iii. Reducing saturated fat will help you lower your bad cholesterol
level.
1. Take in less than 180 kcal per day of saturated fat or 20
grams per day
2. Also, cutting back on fat can help consume fewer
calories.

iv. Did you know that:

1. Exercise can Increase HDL (good cholesterol) levels

v. Which is “healthier”? - OVERHEAD

Vitamins
a. Vitamins are nutrients required by the body in small amounts to
perform specific functions.
i. Water-Soluble (B’s and C)
1. Many of the B vitamins are involved in conversion of
foods to energy
2. Vitamin C is an antioxidant (protects the body from
stress) and is an important part of collagen synthesis
ii. Fat-Soluble (A,D,E.K)
b. Vitamins OVERHEAD
c. Vitamins & Disease
i. Taking vitamin supplements will not improve performance
(athletic, academic, etc.) directly, but will prevent a deficiency.
ii. Some vitamins called “anti-oxidants” may decrease diseases
such as cancer and heart disease.
1. C and E are anti-oxidant vitamins
Minerals
a. There are many minerals that are important to the body. The
followmg are of particular concern in adolescents:
i. Sodium- important for water balance although elevated levels
can cause high blood pressure

ii. Calcium — important for maintaining strength of your bones

and teeth
iii. Iron — important in the production of red blood cells
b. How much Calcium and Iron do I need? - OVERHEAD
c. Pass on the salt
i. Salt is a mineral that is often used in excess
ii. Processed foods are often very high in salt (sodium)
iii. Attempt to limit your sodium to 2000-4000mg!
iv. A diet high in sodium can lead to high blood pressure.
Importance of Proper Hydration - OVERHEAD
a. Functions of water - OVERHEAD
b. Water Balance
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i. Balance
1. Intake should equal Losses
2. By the time you are thirsty you have already lost 2% of
your body water
3. Losses
4. Itis Recommended that you drink AT LEAST 8 cups a
day
c. Staying hydrated - OVERHEAD
d. Effect of Dehydration on Physical Performance- OVERHEAD
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Health & Chronic Disease

L Obesity is the biggest nutritional problem of teens in the US.
a. Due to poor diets and lack of physical activity, it’s estimated that 16 - 33%
of teens in the US are overweight or obese.
b. Overweight teens are more likely to develop for heart disease and type 2
diabetes.
c. Approximately 95% of teens with type 2 diabetes are overweight or obese.
IL Overweight Adolescence
a. When you are overweight as a child, you may increase the size of your fat
cells (more storage) and also increase the number of fat cells you have.
i. Therefore, it may be more difficult to lose weight than a person
who has maintained a more normal weight.
ii. As an adult, it is more difficult to lose weight if you are overweight
or obese as an adolescent
b. Fat cells in adolescence —- OVERHEAD
¢. Body Mass Index or BMl is a tool for indicating weight status. It is a
measure of weight for height.
i. BMI-OVERHEAD
ii. BMI usually correlates with body fat. The relation between fatness
and BMI differs with age and gender.
1. However, people with a lot of muscle mass may have a
high BMI and low body fat
2. Increased BMI often increases risks of developing diabetes
and heart disease.
III.  What is Diabetes?
a. Diabetes is a disease that impairs the body’s ability to obtain energy from
food.
i. The hormone insulin signals the cells of the body to allow glucose-
the body’s main energy source- to enter.
ii. People with diabetes either cannot make insulin or the body cannot
use the insulin the body makes.
iii. Insulin- OVERHEAD
b. Two types of Diabetes
i. Typel
1. Body does not make insulin
2. Blood glucose is elevated
3. Usually early diagnosis due to immediate onset
4. 5% of diabetes cases
ii. Type2
Body cannot use insulin
Blood glucose is elevated
Often associated with being overweight
Excess fat prevents insulin from working properly
Usually occurs gradually

NN -
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IV.

6. 95% of diabetes cases
ili. The most common feature of both types is elevated blood sugar.
1. This is also the main factor in diagnosis of the disease
2. The age group 12-19 is described as the age group at
highest risk for developing type 2 diabetes.
3. Onset of diabetes in adolescence can lead to severe
complications later in life.

c. Diabetes Complications - OVERHEAD

What is Heart Disease?

a. Heart disease goes by many names: coronary heart disease, coronary
artery disease, atherosclerosis, ischemic heart disease and cardiovascular
disease, to name a few.

b. Heart disease is the leading cause of death in the US.

c. Development of Heart Disease - OVERHEAD

i. Persons with diabetes are 3X more likely to develop heart disease
than non-diabetic individuals.
ii. 80% of deaths of patients diagnosed with type 2 diabetes results
from complications of heart disease.
iii. Accumulation of fat around the abdomen is a risk factor for heart
disease and may be at risk for type 2 diabetes.

d. Diet and Heart Disease - OVERHEAD

e. Heart Disease Risk Factors - OVERHEAD

f. Physical Activity & Heart Disease - OVERHEAD
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You Are in Charge!
I. Take Control of Your Health
a. Are you taking care of your body?
a. Self-awareness
b. Does your diet need improvement?
b. Are you meeting the dietary recommendations?
c. Are you participating in regular physical activity?
II. Responsibility '
a. You are responsible for the dietary and physical activity choices that you
make.
b. Health problems associated with poor diet and physical inactivity
a. Increased weight gain
b. Heart disease
c. Diabetes
d. High blood pressure
c. You have the power to improve your health
a. This is important to your future health status
b. You always have choices
c. Setreasonable expectations
d. Getrid of excuses
e. Engage in activities that are meaningful to you
d. Changing Your Behavior
a. There are several things that may affect your ability to change
unhealthy behaviors - OVERHEAD
III. Social support
a. It is easier to make dietary changes when you have support and encouragement
from your friends and family!
b. Social Influence
a. Explain your interest in improving health to your friends and family
b. Invite friends and family members to eat healthy and exercise with you
c. Select activities and foods that may be enjoyable to your family and
friends so that they too may participate
II.  Self-efficacy
a. You have to believe that you are capable of making lifestyle changes
i. Maintain a positive attitude
ii. Communication
iii. Ask for the support of your family and friends.
iv. Listen to suggestions from others
v. Give and accept feedback
vi. When dining out, ask for low-fat versions.
b. Network
i. Develop new friendships with people that have similar goals
ii. Join a group or club such as a walking group or inline skating club.
c. Stay Motivated
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i. Monitor your achievement by setting weekly dietary and physical
activity goals
ii. Reward yourself for each goal that your reach
iii. Encourage others to stay motivated
iv. Improve Skill
1. The longer you maintain an activity the better you will
become at it.
d. Read food labels
i. You will become better at estimating calorie intake
il. Practice money saving shopping tips clip coupons, look for sales,
compare prices
e. Beactive
1. The more active you are on a regular basis, the easier participating
in physical activities will become
f. Keys to good health
i. The better your diet is the better you will feel.
ii. Regular physical activity increases your energy
IV.  Team work!
a. Don’t go at it alone.
b. Talk to your friends and family about the changes that you want to make.
¢. Encourage friends and family to improve their dietary and physical
activity patterns too.
d. Ask for help in meal preparation and time management that will make it
easier to make lifestyle changes.
V. Setting Goals
a. A goal is the result toward which effort is directed.
b. Setting goals may help you achieve success in changing unhealthy
behaviors.
c. Writing Goals - OVERHEAD
i. Priorities
1. What activities will be tried?
a. Examples: - OVERHEAD

d. Barriers
i. Making behavior changes can be difficult due to several barriers
Time
Money
Lack of support

Lack of availability of resources

But, taking responsibility for your actions, making good
decisions regarding your health, along with a sincere
dedication to succeed can make overcoming these barriers a
little easier

VI.  Time Management - OVERHEAD

VII.  Reasonable Expectations - OVERHEAD

VIII.  Energy Balance Equation - OVERHEAD

RSN
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IX.  Setting Goals for Healthy Weight Management -OVERHEAD
a. Setting Physical Activity Goals — OVERHEAD
b. Setting Dietary Goals- OVERHEAD
X. Body Weight - OVERHEAD
a. Yo-Yo Dieting
i. Healthy weight loss usually involves loss of 75% fat and 25%
muscle
ii. Unhealthy weight loss, such as going on a very low calorie diet
(Iess than 1200 calories per day) involves a loss of 50% fat and
50% muscle
iii. In addition, the body becomes more efficient at food storage
iv. When you resume normal eating, weight gain often occurs much
quicker
v. This is referred to as yo-yo dieting and can be very unhealthy
XI.  Healthy Weight

a. Body Mass Index (BMI) is used as an estimate for healthy weight status

Underweight <18.5
Healthy Weight 18.5-24.9
Overweight 25-29.9
Obese 30-39.9
Morbidly obese >40

b. Itis calculated by comparing your height to your weight
c. Interpret carefully as it does not take into account large amounts of muscle
mass
d. A muscular athlete may be considered obese despite a low body fat
percentage.
XII.  Health Risks
a. There are health risks on both sides of the healthy weight range
i. Underweight increases chances of infection, results in fatigue, and
may lead to vitamin and mineral deficiencies
ii. Overweight increases your risk of heart disease, diabetes, and
some cancers
iii. Set your goals for a healthy weight!
XIII. Eating Plan for Weight Management - OVERHEAD
XIV. Benefits of Physical Activity for Weight Management - OVERHEAD
XV. Reward Yourself - OVERHEAD
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Using What You’ve Learned

L.

IL.

1.

IV.

VI
VIL

VIIL

The key to healthy eating is balance, variety, and moderation:
OVERHEAD
Planning Principles- OVERHEAD
a. Plan Before Shopping
i. Planning is the key to saving money.
ii. Using the meals you've planned, make a shopping list.
iii. Once you've figured out what you have to spend, begin planning
meals.
iv. Keep the Food Guide Pyramid in mind as you plan your meals and
make your shopping list.
v. Also clip any coupons for foods or items that you would normally
use.
b. Shop Smart
i. Once you've finished planning, it's time to learn to shop smart.
Always shop with a list.
ii. Clip coupons only for the things you need.
iii. Don't shop when you're hungry. Hungry shoppers buy more than
they intended to buy.
iv. Go down only the aisles that have something on your list.
v. Be aware of end-of-aisle displays. These are not always money-
saving deals.
Buying Products
a. Buying Grain Products OVERHEAD
b. Buying Fruits & Vegetables - OVERHEAD
¢. Buying Meats - OVERHEAD
"Nutrition Facts" Label
a. Reading the Label - OVERHEAD
b. Lowering Calories and Fat- OVERHEAD
c. Fat Matters, but Calories Count- OVERHEAD
d. Reduced Fat/Fat free vs. Regular- OVERHEAD
Food Preparation- What to Do
a. Certain ingredients can add unwanted calories and fat to otherwise low-fat
meals
b. Low-Fat Cooking Methods- OVERHEAD
Menu Planning Tips- OVERHEAD
Fast Food
a. Fast food is especially popular among teens
b. Eating fast foods is associated with a higher intake of calories and fat and
lower intake of vitamins and minerals
c. Eating Smart on the GO! - OVERHEAD
d. General Tips for Dining Out- OVERHEAD
e. Specific Tips for Healthy Choices- OVERHEAD
Eating
a. Eating slowly will help you eat less
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IX.

g

It takes 15 minutes for the brain to realize that you are full
Eat more fruits and vegetables
i. They give you the feeling of fullness and have other benefits as
well
d. Drink plenty of water and non-caloric beverages
i. It will help you feel full and keep you hydrated
e. Don’t skip meals!
i. Set an eating schedule so you don’t overeat later.
Physical Activity — OVERHEAD
a. Incorporating Physical Activity into your Daily Life - OVERHEAD

e
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Study Guide Questions

Session 1: Introduction to Adolescent Health
Section I: Introduction
A. Dietary Health Risks
1. What vitamin and mineral deficiencies are common among teens
(especially girls)?
2. Name some advantages of eating breakfast in the morning?
Section II: Dietary Guidelines
1. What are the 3 principles that the dietary guidelines are based upon?
Section III: Food Guide Pyramid
a. Bread, Cereals, rice, and pasta (6-11 servings)
1. Why are bread, cereals, rice, and pasta the foundation of a well-
balanced diet?
2. What are some nutrients found in foods in this group?
3. What is a tip that you may use to save money on bread, cereal, rice,
and pasta products in order to get your 6-11 servings per day?
b. Fruits (2-4 servings) and vegetables (3-5 servings)
4. What are some key nutrients found in fruits and vegetables?
5. What are 2 tips that you may use to increase your fruit and vegetable
intake?

¢. Meat
6. What nutrients are found in meat?
7. How much is a serving of meat?
8. What changes in your meat selections could help you to lower the fat
in your diet?
d. Milk, cheese, and yogurt
9. What is the best source of calcium in the diet?
10. What happens if you don’t get enough calcium when you are young?
11. How can you get the required amounts of calcium without getting
extra fat?
12. How much calcium should you be consuming each day?
e. Fats, oils, and sweets
13. Name 3 ways that you could lower the fat in your diet.
i
ii.
iii.
Section IV: Physical Activity
1. Name at least 3 benefits of physical activity.
a. . C.
b. .
2. What are the 2 types of physical activity and how are they different?
3. Name some ways that you could increase your daily physical activity.
a. .
b. .
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Study Guide Questions

Session 2: Overview of the Nutrients

A. Carbohydrates
1. What nutrient should make up the majority of the calories of our diet?
2. What do carbohydrates do in the body?
3. What food groups contain good sources of carbohydrates?
4. What are the 2 types of carbohydrates and which one do we need more of?

. In general, are carbohydrates fattening?
Name some ways that you could get more carbohydrates in your diet?

N

B. Protein
7. Name some foods that are high in protein, but low in fat.
i.
ii.
8. Do plant products have protein in them? If so how are they different from
animal protein?
9. What are some good sources of protein?

10. What are legumes?

C. Fat
11. Name some reasons why fat is an important part of the diet?
i.
ii.
iii.

iv.
12. What is the unhealthy type of fat? Name 2 examples of foods
that contains this fat.
i.
ii.
13. What is the type of fat that is the healthiest? Name 2 examples

of foods that contain this fat.
i
ii.
14. What are some concerns with eating a high fat diet?
i.
ii.
iii.
15. What are ways that you could easily lower the fat content of your diet?
i.
ii.
ii.
16. Which is healthier: butter or margarine?
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D. Vitamins
17. Why do we need vitamins?
18. What are the 2 categories of vitamins and how are they different?
19. Explain the function of the following vitamins and name a food that is a good
source of that vitamin:

Vitamin Function Source
Vitamin A

Vitamin C

Vitamin D

Vitamin E

Vitamin K

B Vitamins

20. How could you get all of your vitamins without taking a vitamin supplement?

. Minerals

21. Why are minerals important to your body?

22. Name 3 major minerals that are important in your body?
i.
ii.
iii.

23. What is the function of the following minerals?

Mineral Function

Iron

Calcium

Sodium

25. What can you do to be sure that you get the kinds and amounts of minerals
that you need each day?

F. Water

26. Name some functions of water.

i

ii.

iii.
27. Name some tips that you think would be reasonable to increase your water
intake

each day.

i.

ii.
28. How can you assess your own hydration status?
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Study Guide Questions
Session 3: Nutrition for Life

Obesity

1. What is the most prevalent nutritional disease of children and adolescents in
the US?

2. How may being overweight in adolescence affect your ability to maintain a
healthy weight as an adult?

Healthy Weight
3. What is BMI?

4. What measurements does BMI come from?

5. What is the normal range for BMI?

6. What is your BMI?

7. How does BMI relate to health status?

8. Why should BMI values be carefully interpreted?

Type 2 Diabetes

9. What does insulin do?

10. How does overweight and obesity affect insulin function?
11. What is the most common type of diabetes?

12. What age group is at highest risk for the development of type 2 diabetes?
13. What are some complications of type 2 diabetes?

Heart Disease

14. What is the leading cause of death among Americans?
15. What are some risk factors associated with heart disease?

16. How can you lower your risks of heart disease?
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Study Guide Questions

Session 4: Taking Responsibility for Your Health

1.

Narng some health problems associated with poor diet and physical inactivity.
i.

il.
1ii.

2. It is easier to make dietary changes when you have from your
friends and family!
3. is believing that you have the ability t make behavior changes.
i
ii.
iii.
4. Name some things that can affect your ability to make behavior changes.
i.
ii.
iii.
5. Setting may help you achieve success in behavior changes.
6. Name some barriers that may prevent a change in behavior.
i.
ii.
ii.
7. Now give some ways to overcome the above barriers.
i.
ii.
iii.
8. Name some ways to help you manage time to improve your health.
i.
ii.
iii.
9. Reasonable weight loss is pounds per week.
10. If you eat more calories than you burn, youarein ___ energy balance and
you will weight.
11. If you burn more calories than you eat, youarein _______ energy balance and
you will weight.
12. Storing fat around the is associated with a higher risk for heart
disease.

13. Name some benefits of physical activity for weight management.

i.
ii.
iii.
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Session 5:
1.

10.

11.

Study Guide Questions

Using what you’ve learned.
What are the keys to healthy eating?

What are some dietary planning principles?

What are some ways that you could save money when shopping?

How do grain products differ as far as nutrient quality?

T/F Eating low fat foods will definitely result in weight loss. Explain.

T/F Low fat foods always have much less calories that regular fat versions.
Explain.

Name some low-fat flavoring alternatives.

Name some menu planning tips.

What are some tips you should keep in mind when dining out?

Name some benefits of physical activity.

Name some ways that you could incorporate physical activity into your daily
life.
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Study Guide Answers

Session 1: Introduction to Adolescent Health
Section I: Introduction
B. Dietary Health Risks
1. Iron, Folate, Calcium, Vitamin A
2. Students who eat breakfast: Feel better in the morning, start the day
ready to learn, are more alert and attentive, concentrate more in school,
improve their test scores over those you skip breakfast.
Section II: Dietary Guidelines
1. The 3 principles that the dietary guidelines are based upon are Aim for
fitness, Build a healthy base, and Choose sensibly.
Section III: Food Guide Pyramid
a. Bread, Cereals, rice, and pasta (6-11 servings)
1. Foods in the bread, cereals, rice, and pasta group provide many key
nutrients, especially carbohydrate which is used for energy.
2. Nutrients found in this group include carbohydrate, B vitamins, iron,
protein, and fiber.
3. To achieve 6-11 servings of this group: pack healthy grain snacks such
as granola bars or cereal; eat a breakfast that includes cereal or whole
grain toast.
b. Fruits (2-4 servings) and vegetables (3-5 servings)
1. Fruits and vegetables contain many nutrients. Some of
these nutrients are vitamin A, vitamin C, folate, and iron.
2. Tips that you may use to increase your fruit and vegetable
intake include: Snack on raw vegetables with a low-fat dip,
add vegetables to pasta sauce for a delicious dish of
primavera, carry a banana, apple or orange for a snack
instead of a candy bar, freeze grapes or bananas for a frosty
treat, try dried fruits like raisins and apricots as a snack,
add fruits to low-fat vanilla yogurt, put in the blender, &
whip up a smoothie.

c. Meat
1. Nutrients found in meat include protein, fat, B vitamins, and iron.

2. A serving of meat is 3 oz; about the size of a deck of cards.

3. A lot of the fat we consume comes from the meat group. Some ways to cut
down on the fat intake from foods in this group include: Select lower-fat
choices of beef and pork from the meat group (the fewer white specks in beef,
the leaner it is.), select fish and poultry more often than beef, the most fat in
poultry is in the skin — so remove it! cook in ways to reduce rather than add
fat (broil, grill, or roast), cut off all visible fat from the meat before cooking

and eating.
d. Milk, cheese, and yogurt o ‘
1. Milk and milk products are the best source of calcium in the diet.
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2. If you don’t get enough calcium when you are young you are more prone
to stress fractures and may increase your chances of getting osteoporosis when
you are old.

3. Select low fat and fat free dairy products so you can get the required

amounts of calcium without getting extra fat.

4. Teens need about 1300mg of calcium each day. A glass of skim milk
contains 300 mg of calcium, while a cup of low-fat yogurt contains 245
mg. Regular fat dairy products often have less calcium than lower fat
alternatives.

e. Fats, oils, and sweets
1. Some ways that you could lower the fat in your diet.
Choose lower-fat dairy products
Eat more poultry and fish than beef.
Trim the visible fat off meats.
Avoid eating the skin of animal products.
Use reduced fat dressings and toppings (sour cream).
Choose healthy snacks.
Section IV: Physical Activity
1. Some benefits of physical activity include:
Fun and relaxation
A healthy heart
Positive attitude
Strong bones and muscles
A healthy weight
Improved balance and coordination
Increased energy
Improved self-esteem
V. Types of physical activity include aerobic and strength and flexibility.
Aerobic increases your cardio-respiratory (heart and lungs) endurance, while
strength exercise improves the work capacity of your skeletal muscles.
VI.  Some ways that you could increase your daily physical activity are:
Walk your dog, ride your bike or walk to school or friend’s house, park
further away and walk rather than driving around for a close- up spot, do
housework, garden or do yard work, dance to your favorite music, etc.
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Study Guide Answers
Session 2: Overview of the Nutrients

A. Carbohydrates
1. Carbohydrates should make up the majority of the calories of our diet.
2. Carbohydrates are your body’s first choice for energy.
3. The food groups at the base of the pyramid contain good sources of
carbohydrates. These are breads, pasta, and grains, fruits, and vegetables.

L. The 2 types of carbohydrates are simple and complex. Simple carbohydrates

usually only contain calories and very little vitamins or minerals. Complex

carbohydrates often contain nutrients such as B vitamins, folate, and iron.

IL. In general, complex carbohydrates are low in fat: however, many of the extras

added to these carbohydrates (butter, cream sauces like alfredo, sour cream,

dressings, mayonnaise, etc.) makes them fattening.

I1I. You could get more carbohydrates in your diet by:

Eating Breakfast. Choose convenient choices such as cereal, English muffins,
bagels, and toast. Choose whole wheat!; Put dry cereal in a plastic bag and
take it along for a quick snack or breakfast on the run. Eat it plain or mix with
yogurt or skim milk if kept cold.; Toss low-fat cheese on a tortilla and pop it
in the microwave for a few seconds. Roll it up and dip in salsa for a healthy,
fast snack; Try low-fat granola-type cereals as a topper for fruit-flavored or
frozen yogurt.

B. Protein

VIL

VIIL.

IX.

Foods that are high in protein, but low in fat include; tuna and other fish,
chicken and turkey without skin, lean meat with visible fat trimmed off, low-
fat dairy products, soy (tofu), egg whites, and legumes (peas and beans)
Plant products have protein in them but often these proteins are “incomplete”
and don’t contain all of the essential amino acids. Therefore, a variety of
plant foods should be combined, as each is limited in different amino acids.
Combining more than one vegetable, such as beans and a tortilla forms a
“complete” amino acid profile. Animal proteins, on the other hand, are
“complete” and contain all of the essential amino acids.

Some good sources of protein are: lean meat, eggs, fish, poultry (chicken and
turkey), milk, soy, sweet potato, and legumes.

Peas and beans are legumes.

C. Fat
Some reasons why fat is an important part of the diet are: fats provide us with
energy; although carbohydrate is the body’s first choice for energy, fat makes
up the body’s reserves. Fat is a more dense form of energy offering 9 calories
per gram compared to 4 calories in carbohydrates and protein. Fats also carry
the fat-soluble vitamins (A, D, E, K). Without fat, the body cannot absorb
these vitamins. Fat also provides insulation. Insulation helps maintain body
temperature and also cushions internal organs from injury.
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XL

XII.

XIIIL

XIV.

The unhealthy type of fat is saturated fat. It is considered unhealthy because
it raises “bad cholesterol”. Saturated fat is solid at room temperature. Some
examples of foods that contain saturated fat are butter, egg yolks, whole milk,
animal skin, creams (sour cream, cream cheese, whipping cream), bacon,
pork, lard for cooking.

The body needs fat for several functions in the body. The type of fat that is
the healthiest is polyunsaturated. Some examples of foods that contain
polyunsaturated fat are safflower oil, sunflower oil, cottonseed oil, and deep-
sea fish (salmon).

Some concerns with eating a high fat diet include excess calories resulting in
overweight, heart disease from excess saturated fat and cholesterol, and
increased risk of some cancers.

Some ways that you could easily lower the fat content of your diet are: Eat
more vegetables, fruits, & whole-grain products instead of cakes, cookies, &
French fries; Replace higher-fat foods with lower-fat, lower-calorie versions
of the same food; Use low-fat toppings (salsa, reduced fat dressing) instead of

high fat (sour cream, cheese spread); choose lower fat cooking methods
broiled, grilled, steamed, or baked rather than fried or creamed.

1. Which is healthier: butter or margarine? From a calorie and fat
standpoint, butter and margarine are similar, both with about 35 calories and 4
grams of fat per teaspoon. However, Butter being solid at room temperature
and made from animal products contains saturated fat and cholesterol and is,
therefore, unhealthier than margarine. Margarine, which contains mainly
monounsaturated fat is made from vegetable oil and contains no cholesterol.

D. Vitamins

1. Vitamins assist in many of the metabolic processes in the body such as
converting food to energy or protecting cells from destruction.

2. There are categories of vitamins: fat-soluble (A,D,E,K) and water-soluble (Bs
and C). Fat-soluble vitamins are stored in the body, water-soluble are generally
not stored in large amounts. Fat-soluble are excreted through the feces, while
water-soluble are excreted through the urine.

3. Name a food that is a good source of the following vitamin:

Vitamin | Function Food Source

Vitamin A | Vision Lean meat, dark orange/yellow
vegetables

B Conversion of food to Breads, grains, pasta, fruits and

vitamins | energy vegetables

Vitamin C | Antioxidant Citrus fruits

Vitamin D | Builds bones Low-fat dairy products

Vitamin E | Antioxidant Vegetables, plant oils

Vitamin K | Helps blood clot Green leafy vegetables
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4. You get all of your vitamins without taking a vitamin supplement by eating a
well-balanced diet.

E. Minerals

1. Minerals are involved in many important processes in your body.

2. Three major minerals that are important in your body are iron, calcium, and
sodium.

3. What is the function of the above listed minerals?

Mineral Function

Iron Builds healthy red blood cells

Calcium Builds strong bones

Sodium Important in water balance and
blood pressure regulation.

4. You do to be sure that you get the kinds and amounts of minerals that you need
each day by eating a well-balanced diet.

F. Water

1. Lack of fluid results in the quickest loss of physical performance. Some
functions of water include: Transport — blood, hormones, wastes; All chemical
reactions in the body take place in water; Protection of tissues and spinal cord,
Proper sensory function; Regulation of body temperature; Digestion and
absorption

2. Tips that would be reasonable to increase your fluid intake each day include:
bring a water bottle with you, drink more fruit juices, drink on schedule rather
than waiting until you are thirsty.

3. You can assess your own hydration status by looking at the color of your
urine. A light yellow would indicate diluted urine illustrating proper hydration,
while a darker yellow indicates a concentrated urine, or poor hydration status.
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Study Guide Answers
Session 3: Nutrition for Life

Obesity

1. Overweight and obesity are the most prevalent nutritional diseases of children

and adolescents in the US.

2. Being overweight in adolescence can affect your ability to maintain a healthy

weight as an adult. This is because in adolescence, your fat cells increase in size

as well as number. As a result, an overweight teen may develop more fat cells
and therefore have a more difficult time losing weight as an adult.

Healthy Weight

3. BMlis body mass index. It is the ratio of height to weight and can be used to
estimate health status.
4. Measurements of BMI comes from height and weight
5. The normal range for BMI is 20-24.9.

Underweight <18.5 Overweight 25-29.9 Obese 30-39.9
Answers will vary.
6. BMIs that are too high or too low can affect health status. Being underweight
makes a person more susceptible to infection, while being overweight makes a person
more susceptible to heart disease, diabetes, and some cancers.
7. BMI values be carefully interpreted because they don’t account for large amounts
of muscle mass. A very athletic person with a lot of muscle mass may appear to have
an unhealthy BMI although they have a small amount of body fat.

Type 2 Diabetes

8. Insulin signals the cells to let glucose inside.

9. Overweight and obesity affects insulin function by altering the cell shape and
making the cell unable to recognize the insulin. As a result, glucose stays in
the blood and does not enter the cells. This leads to type 2 diabetes and can
have many adverse complications

10. The most common type of diabetes is type 2 diabetes.

11. The age group 12-19 is at the highest risk

12. Some of the complications of type 2 diabetes are heart disease, vision loss,
kidney disease, skin disorders, foot problems, gum disease.

Heart Disease

13. Heart disease is the leading cause of death among Americans.

14. Some risk factors associated with heart disease are high fat, especially
saturated fat diets, diets low in fruits and vegetables, being overweight or
obese, development of type 2 diabetes.

15. You lower your risks of heart disease by: Eating a heart-healthy diet! Practice
balance, variety and moderation using the Food Guide Pyramid. Choose foods
that are low in total fat, saturated fat and cholesterol; Exercise - Every day!;
Maintain your weight! Always strive to maintain a healthy body weight; Eat
more fruits, vegetables and whole-grain breads and cereals; don’t smoke!
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Study Guide Answers

Session 4: Taking Responsibility for Your Health
1. Some health problems associated with poor diet and physical inactivity are
overweight and obesity, type 2 diabetes, heart disease, and some cancers.
2. It is easier to make dietary changes when you have support from your
friends and family!
3. Self-efficacy or confidence is defined as believing that you have the ability to
make behavior changes.
4. Some things that can affect your ability to make behavior changes are
Awareness- the effects of changing your behavior, Barriers — things that could
stop you from making these changes, Attitude- readiness to make a change,
Support — from your family and friends.
5. Setting goals may help you achieve success in behavior changes.
6. Some barriers that may prevent a change in behavior are lack of time or
money, lack of support from family and friends, and lack of availability of
resources
7. Taking responsibility for your actions, making good decisions regarding your
health, along with a sincere dedication to succeed can make overcoming these
barriers a little easier. Setting realistic goals, good time management, and social
support from your family and friends may help alleviate some of the above listed
barriers.
8. Time management involves planning ahead for healthier choices. For
example, pack a lunch, bring healthy snacks with you, don’t skip meals- this will
help prevent overeating later in the day, set aside a time slot for physical activity,
join a walking/exercise club or form one of your own
9. Reasonable weight loss is 1-2 pounds per week.
10. If you eat more calories than you burn, you are in positive energy balance
and you will gain weight.
11. If you burn more calories than you eat, you are in negative energy balance
and you will lose weight.
12. Storing fat around the abdomen is associated with a higher risk for heart
disease.
13. Some benefits of physical activity for weight management are: increased
energy expenditure, increased metabolism, controls appetite, psychological
benefit, and helps maintain muscle mass.

166



Study Guide Answers

Session 5: Using what you’ve learned.

1. The keys to healthy eating are balance, variety, and moderation:

Eat a balanced meal with a variety of foods, but remember to eat in moderation
(not too much fat and sugar!).

2. Some dietary planning principles are: Adequacy — sufficient energy and
nutrients, Balance — enough, but not too much of each type of food, Nutrient
Density — the most nutrients for least calories, Variety — all food groups & vary
choices.

3. Some ways that you could save money when shopping are: Planning is the key
to saving money, make a shopping list, clip any coupons for foods or items that
you would normally use.

4. Grain products differ as far as nutrient quality depending on the processing:
Refined — often lose nutrients in processing, Enriched — have lost nutrients but
they have been added back, Whole grain — are usually rich in all nutrients

5. False. Fat matters but calories count. A calorie is a calorie whether it is from
protein, fat, or carbohydrate, you can lose weight by eating less calories and
expending more calories. However, a healthier diet includes one that is low in fat.
6. False. Low fat foods don’t always have fewer calories than regular fat

versions.

Although they may be healthier as far as disease, they may not afford a benefit in
weight loss.

7. Some low-fat flavoring alternatives are:

Herbs — oregano, basil, cilantro, parsley; Spices — cinnamon, nutmeg, pepper,
paprika; Reduced fat dressing; Mustard; Catsup; Fat-free mayonnaise; Fat-free or
reduced fat sour cream; Salsa; Jelly or Jam.

8. To better assist you in planning a healthy menu:

Read the Nutrition Facts labels on food products. You can find out how many
calories, fat grams, milligrams of sodium and amounts of other nutrients are in the
food you are about to eat. Plan your meals for the week. Make a shopping list and
buy only what you need. This will save both time and money. Plan meals with
foods that vary in shape, color, texture, temperature and flavor.

9. When dining out ask for what you want — substitute cooking methods when
possible. Choose lower fat cooking methods (baked instead of fried, broiled
instead of creamed)

10. Some benefits of physical activity include: Increases energy expenditure —
aids in weight loss; reduces risk of heart disease; relieves stress; decreases
illnesses; increases energy; helps maintain bone health; decreases risk of diabetes,
Builds self-esteem.

11. Some ways that you could incorporate physical activity into your daily life
are: Begin slowly; Do activities that you enjoy; Set realistic goals; Reward
yourself for reaching your goals; (With a movie, CD, etc. — not with food);
Gradually increase time and intensity.
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Appendix C

Data Collection Tools

24-Hour Dietary Recall Form

Food Frequency Questionnaire

Weight and Height Record

Nutrition Knowledge Questionnaire
Physical Activity Questionnaire

Dietary and Exercise Confidence Survey
Social Support Survey
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Day of the Week

2= Hour Recall

Date

Breakfast

[Type or Brand of Food

Amount

[Mid-Moming Snacks and Beverages

Type or Brand of Food Amount
Lunch
Type or Brand of Food LAmount

169

Afternoon Snack

Type or Brand of Food Amount
Dinner
Type or Brand of Food Amount

Evening Snacks and Beverages

Type or Brand of Food

Amount|




ID#
Feod Frequency Questionnaire

Designed by M. Buzzard et al.

Directions: Please answer these questions as honestly as possible. There are no right or
wrong answers. Think about what you usually eat when you answer these questions.

Check only one answer for each question.
1. How often do you eat white bread or rolls? (Include bread for sandwiches or
toast.)

never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

2. How often do you eat whole wheat bread, rye bread, or other brown bread or
rolls?

DooOooodn

never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY
often do you eat cold or hot cereal or grits?

never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY
often do you eat pizza?

never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

3. Ho

4. Ho

OO0 DoO0fTo0nNoo0oo0ocfTo0o0o00non
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5. How often do you drink milk or add milk to your cereal?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

Ny Y O S O

6. How often do you eat cheese? (Include cheese in sandwiches or cheeseburgers.)

(]

never
less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

7. How often do you drink fruit or vegetable juice?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

Sonooooo

8. Ho
never

less than once a WEEK
1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

Oo0DooOoooOoo®fEooooooon

often do you eat fruit? (Include all kinds — fresh, canned, cooked, or dried.)

9. How often do you eat beans like baked beans, red beans, black beans, or black-

eyed peas? (Include beans in chili, bean soup, and beans and rice).
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

DOooocacooo
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10. How often do you eat green salads, like lettuce or spinach salad?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

0 O T 0 I

11. How often do you eat french fries, fried potatoes, or hash browns?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

[y o Y

12. How often do you eat baked, boiled, or mashed potatoes?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

COoOOooooog

13. How often do you eat vegetables? (Include all kinds — fresh, canned, cooked.)

never
less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

14. How often do you eat fried chicken or chicken nuggets?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

0 I A O Y

I U Y Y o R
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15. How often do you eat fried fish?
never

less than once a WEEK
1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY
16. How often do you eat hot dogs?
never

less than once a WEEK
1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

T s A O I O

CoOooOogag

17. How often do you eat bologna, salami, or other lunchmeat?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

OO

0 I s I Y O

18. How often do you eat mayonnaise on your sandwiches or burgers?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

Ooo0oogooog

19. How often do you eat bacon or sausage?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

COoOoDoooOog
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20. How often do you eat hamburgers, cheeseburgers, meatloaf, or meatballs?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

OtlooDoonQ

21. How often do you eat chips? (Include potato chips, corn chips, tortilla chips, and
cheetos.)

never

less than once a WEEK
1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

A Y e D

22. How often do you eat donuts, sweet rolls (Honey buns), or muftins?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

23. How often do you eat cake, cookies, brownies, or pie?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

24. How often do you eat ice cream or milkshakes?
never

less than once a WEEK

1-3 times a week

4-6 times a week

Once a day

2 times a day

3 or more times a DAY

] OOoooooada

Oooooa

Oooooocogo.
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25.

26.

27.

28.

29.

30.

31.

How often do you eat candy bars?
never
less than once a WEEK
1-3 times a week
4-6 times a week
Once a day
2 times a day
3 or more times a DAY
How often do you add butter or margarine to your bread or rolls
O Never
O Not very often
O Sometimes
0 Almost always
0 Don’t eat bread or rolls
Please list the names of one or two cereals you eat most often:
1.
2.
O Check here if you don’t eat cereal
What kind of milk do you usually drink?
{0 whole milk
O low-fat milk (1or 2%)
O skim (non-fat) milk
O don’t know
O don’t drink milk
What type of juice do you usually drink?
0 100% real fruit or vegetable juice
0 flavored fruit drinks (such as Hi-C, Kool-Aid, Sunny D, or punch)
O don’t know

Ouooogso

O don’t drink juice
How often do you add butter, margarine, sour cream or gravy to your potatoes?
O Never
0 Not very often
0O Sometimes
O Almost always
0 Don’t eat potatoes
How often do you add butter or margarine to your vegetables?
0 Never
O Not very often
C  Sometimes
00 Almost always
O Don’t eat vegetables
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32. How often do you take the skin off before eating fried chicken?
Never

Not very often
Sometimes

Almost always

Don’t eat fried chicken

0 O I S R

33. When there is fat on your meat, do you:
3O Usually eat the fat

Sometimes eat the fat

Usually cut the fat off

Don’t eat meat with fat on it

Don’t eat meat

]

O0O0o

34. How often do you add salad dressing to your lettuce or green salad?
Never

Not very often

Sometimes

Almost always

Don’t eat salads

-

Oo0ogo

35. Please check each of the following kinds of low-fat foods you usually eat:
____ low-fat cheese
___ low-fat mayonnaise
__ low-fat salad dressing
____ low-fat chips
__ low-fatice cream
____ low-fat cakes or cookies
____ don’t eat low-fat or fat-free foods

36. How often do you read nutrition labels on the foods you eat?
O Never
O Almost never
0 Sometimes
O Fairly often
O Very often
Thank You for completing the questionnaire. Feel free to add any additional
comments below.
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ID#

Height and Weight Record Form

Date

Gender

Weight in Pounds

Height in Inches

Calculated Body Mass Index
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ID #

Parmenter and Wardle’s (1998) Nutrition Knowledge Questionnaire

The first few items are about what advice You think experts are giving us.

1. Do you think health experts recommend that people should be eating more, the same
amount, or less of these foods. (Check (V) one box for each food)

More Same Less Not sure
Vegetables 3 3 O 0
Sugary foods O 0 0 0
Meat 0 0 G d
Starchy foods C C 0 0
High fiber foods O O O O
Fruit O O O 0
Salty foods O O 0 0

2. How many servings of fruits and vegetables a day do you think experts are advising
people to eat? (One serving could be 1 apple or a handful of chopped carrots)

a) 1-2 servings

b) 2-4 servings

¢) 3-5 servings

d) 5 or more servings

OoOooo

3. Which fat do experts say it is most important to cut down on? (Check (V) one box)
a) Monounsaturated
b) Polyunsaturated
¢) Saturated
d) None

{0 I I O R

4. What version of dairy products do experts say people should eat? (Check (V) one box)
a) Full fat
b) Lower fat O
c¢) Mixture of full fat and low fat 0
d) Neither, dairy foods should be cut out 0

]

Experts classify foods into groups. We are interested to see whether people are

aware what foods are in these groups.
1. Do you think these foods are high or low in sugar? (Check (V) one box for each food)

High Low Not sure
Bananas O O U
Plain Yogurt O O 0
Ice Cream C C c
Squash 0 d L
Ketchup 3 C &
Canned fruit ] O O
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2. Do you think these foods are high or low in fat? (Check (V) one box for each food)

High Low Not sure
Pasta (without sauce) N _ O
Margarine O G O
Baked beans O O C
Lunchmeat i = 0
Honey = o C
Eggs 0 0 0
Nuts d O O
Bread O N 0
Cottage Cheese 0 C 0
Butter 0 O il

3. Do you think experts put these in the complex carbohydrates (starchy foods) group?
(Check () one box for each food)

Yes No Not sure
Cheese O a O
Pasta a a ad
Butter d O O
Rice ad O O
Oatmeal d 0 O

4. Do you think these foods are high or low in salt? (Check (V) one box for each food)

High Low Not sure
Sausage O O O
Pasta O a O
Red meat O 0 0
Frozen vegetables O O 0
Canned vegetables (1 O O
Cheese 0 O 0

5. Do you think these foods are high or low in protein? (Check (\) one box for each
food)

-

High ow Not sure
Chicken O
Cheese O
Fruit d
Baked beans O
Butter O

a

Milk

CoOoooo
N O O O
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6. Do you think these foods are high or low in fiber (roughage)? (Check () one box for
each food)

High Low Not sure
Cornflakes [ = O
Bananas i = O
Eggs I - =
Red meat B Z _
Broccoli o . 3
Nuts = 3 g
Fish 5 “ —
Baked potato & skin C » J
Chicken = G G
Baked beans 4 d G

7. Do you think these fatty foods are high or low in saturated fat? (Check (V) one box for
each food)

High Low Not sure
Tuna O O 3
Whole milk D G -
Olive oil d dJ C
Red meat ad 0 4
Margarine 0 O 0
Chocolate 0 d z

8. Some foods contain a lot of fat but not a lot of cholesterol. (Check (V) one box)

a. Agree U
b. Disagree O
¢. Not sure O

9. Do you think experts call these a healthy alternative to red meat? (Check (V) one box
for each food)

Yes No Not sure
Soy Burger . 0 O
Lunchmeat g g g
Baked beans G [ o
Nuts d O d
Low fat cheese O = .
Omelet Z = =

10. A glass of unsweetened fruit juice counts as a serving of fruit. (Check (V) one box)

a. Agree W
b. Disagree 0
c. Not sure O
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11. Saturated fats are mainly found in (Check (Y) one box)
a. Vegetable oils

b. Dairy products
c. Bothaandb
d. Not sure

1l ciem

12. Brown sugar is a healthy alternative to white sugar. (Check (V) one box)

a. Agree O
¢. Disagree O
c. Not sure d

13. There is more protein in a glass of whole milk than in a glass of skim milk. (Check
(V) one box)

a. Agree d
b. Disagree O
c. Not sure O

14. Margarine contains less fat than butter. (Check (V) one box)

a. Agree O
b. Disagree 0
c. Not sure O
15. Which of these breads contains the most vitamins and minerals? (Check (V) one box)
a. White g
b. Brown O
¢. Whole grain 0
d. Not sure O

16. Which do you think is higher in calories butter or margarine? (Check (V) one box)
a. Butter
b. Margarine O
¢. Both the same O
d. Not sure 0

O

17. A type of oil that contains mostly monounsaturated fat is (Check (Y) one box)

a. Coconut oil O

b. Sunflower oil 0

c. Olive oil O

d. Palm oil O

e. Not sure O
18. There is more calcium in a glass of whole milk than in a glass of skim milk. (Check
(V) one box)

a. Agree 0

b. Disagree 0

¢. Not sure i
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l139. )Which of the following has the most calories for the same weight? (Check (V) one
0X

a. Sugar C

b. Starchy foods 0

c. Fiber/roughage 0O

d. Fat 7

e. Not sure =
20. Harder fats (fats that are more solid at room temperature) contain more fat?
(Check (V) one box)

a. Monounsaturated O
b. Polyunsaturated O
¢. Saturated
d. Not sure

Oogorc

21. Polyunsaturated fats are mainly found in: (Check (V) one box)
a. Vegetable oils O
b. Dairy products 0O
c. Bothaandb O
d. Not sure O

The next few items are about choosing foods.
Please answer what is being asked and not whether you like or dislike the food.
For example, suppose you were asked...
“If a person wanted to cut down of fat, which cheese would be best to eat

a) Cheddar cheese

b) Blue cheese

¢) Cream cheese

d) Cottage cheese
Ifyou didn’'t like cottage cheese, but knew it was the right answer, you would still check
cottage cheese.

1. Which would be the best choice for a low-fat, high fiber snack? (Check (\) one box)

a. Sugar-free strawberry yogurt 0
b. Raisins or other dried fruit 0
c. Cereal bar O
d. Whole wheat crackers and cheese 3

2. Which would be the best choice for a low-fat, high fiber meal? (Check (V) one box)
a. Grilled chicken
b. Cheese on whole wheat toast
c. Beans and brown rice
d. Tuna casserole

8 T B
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3. Which kind of sandwich do you think is healthier? (Check (V) one box)
a. Two thick slices of bread with O
a thin slice of cheese
b. Two thin slices of bread with a C
thick slice of cheese

4. Many people eat spaghetti and meat sauce. Which do you think is healthier? (Check
() one box)

a. Large amount of pasta with a little meat sauce 0

b. Small amount of pasta with a lot of meat sauce O

5. If a person wanted to reduce the amount of fat in their diet, which one would be the
best choice? (Check (V) one box)
a. Steak, grilled
b. Sausages, grilled
c. Turkey breast, grilled
d. Pork chop, grilled

I 0 O

6. If a person wanted to reduce the amount of fat in their diet, but didn’t want to give
up French fries, which one would be the best choice? (Check (V) one box)

a. Thick cut O
b. Thin cut, crispy 0
c. Crinkle cut O

7. If a person wanted something sweet, but was trying to cut down on sugar, which one
would be the best choice? (Check (V) one box)
a. Honey on toast
b. A cereal snack bar
c. Plain donut (unglazed)
d. Banana with plain yogurt

oo oOo

8. Which one of these would be the healthiest dessert? (Check (V) one box)
a. Baked cinnamon apple
b. Strawberry yogurt
c. Whole wheat crackers with cheddar cheese
d. Carrot cake with cream cheese topping

0 O T B R B

9. Which cheese would be the lowest fat option? (Check (\) one box)
a. Plain cream cheese

b. Swiss 0
c. Cheddar 0
d. Blue Cheese o
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10. If a person wanted to reduce the salt in their diet, which one would be the best
choice? (Check (V) one box)

a. Ready made frozen dinner

b. Ham with pineapple

¢. Vegetable omelet

d. Stir fry vegetables with soy sauce

LJoried

This section is about health problems or diseases.

1. Are you aware of any major health problems or diseases that are related to a low
intake of fruits and vegetables? (Check (\) one box)

a. Yes
b. No D
c. Not sure d

If yes, what health problems do you think are related to low intake of fruit and
vegetables?

2. Are you aware of any major health problems or diseases that are related to a low
intake of fiber? (Check (V) one box)

a. Yes O
b. No 0
c. Not sure 0

If yes, what health problems do you think are related to low intake of fiber?

3. Are you aware of any major health problems or diseases that are related to how much
sugar people eat? (Check (V) one box)

a. Yes O
b. No a
c. Not sure W

If yes, what health problems do you think are related sugar?

4. Are you aware of any major health problems or diseases that are related to how much
salt or sodium people eat? (Check (V) one box)

a. Yes O
b. No O
c. Not sure O

If yes, what health problems do you think are related salt?
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5. Are you aware of any major health problems or diseases that are related to how much
fat people eat? (Check (V) one box)

a. Yes =
b. No I
c. Not sure O

If yes, what health problems do you think are related to too much fat?

6. Do you think these help reduce the chances of getting certain kinds of cancer?
(Check (V) one box for each suggestion)

Yes No Not sure
Eating more fiber O O 3
Eating less sugar 0 0 O
Eating less fruit O 0 O
Eating less salt 0 O O
Eating more fruit and vegetables 0 0 J
Eating less preservatives/additives [ O 0

7. Do you think these help prevent heart disease? (Check (V) one box for each
suggestion).

Yes No Not sure
Eating more fiber 0 0 0
Eating less saturated fat O 0 0
Eating less salt O 0 O
Eating more fruit and vegetables 0 O O
Eating less preservatives/additives (] 0 0

8. Which one of these is more likely to raise one’s cholesterol level? ? (Check (\) one
box)

a. Antioxidants dJ
b. Polyunsaturated fat O
c. Saturated fat O
d. Cholesterol in the diet O
e. Not sure 0

9. Which of these are antioxidant vitamins? ? (Check (V) yes for all that are and no for
all that are not)

Yes No
a. Vitamin A ] 0
b. B vitamins 0 4
¢. Vitamin C O O
d. Vitamin D C O
e. Vitamin E ] 0
f. Vitamin K (] O
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Finally, we would like to ask you a few questions about yourself.
1. Are you male or female? ? (Check (V) one box)
a. Male .

b. Female C

. How old are you? ? (Check (\/) one box)
. 13 or younger
14

15

16

17

18 or older

A O Y A I I B O

me ao oW

3. What is your ethnic origin? ? (Check (V) one box)
a. White
b. Black American
c. Black Caribbean
d. Black other
Please specify
e. Hispanic
f. Indian/Middle Eastern
g. Asian
h

oOoon

Oo0d

Please specify
. Mixed ethnicity 0
Please specify

i. Any other not listed O
Please specify

(

4. What graﬁfle are you in? ? (Check (V) one box)
a. 9
b. 10™
b. 11"
c. 12

[ R

5. What is the highest level of education completed by your parents? ? (Check (¥) one
box for each parent)

Mother Father

a. Didn’t complete HS or equivalent 0 O
b. GED/ Technical school 0 =
¢. Completed HS o O
d. Some college 0 O
e. Graduated college (Bachelor’s) » oz
f. Graduate degree (Master’s, PhD) 5 -
g. Other O C

Please specify B 0
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6. Do you currently have a job? ? (Check () one box)
a. Yes

0

b. No O
7. Are you dieting? (Check (V) one box)

a. Yes 0

b. No O

If yes, what type of diet are you on?

THE END

Thank you very much for your time. If there are any comments that you would like
to make, please do so below. They would be very welcome.
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ID#

Kowalski’s Physical Activity Questionnaire (High School)
Age: Race:

Sex: M F Grade:

We are trying to find out about your level of physical activity from the last 7 days (in the
last week). This includes sports or dance that make you sweat or make your legs feel
tired, or games that make you breathe hard, like tag, skipping, running, climbing, and
others.

Remember:

There are no right and wrong answers — this is not a test.

Please answer all the questions as honestly and accurately as you can — this is very
important.

1. Physical activity in your spare time: Have you done any of the following activities in
the past 7 days (last week)? If yes, how many times? (Mark only one circle per row.)

7 times

None 1-2 3-4 or more

Y
&

Weight Lifting .......ccoccevenennenne.
Rowing/canoeing ......................
In-line skating .........ccccevveeneneee
Basketball ........cccoeieericiinnennn.
Walking for exercise .........c..c......
Bicycling ......ccooeecvereevvernirnenns
Jogging or running .........c.ccceeveuees
Aerobics ...cccovviiriiiniiireine
SWIMmIing ......ccocceeevuervenreennne
Baseball, softball ......................

Football .....cccooevvieeniniiiinnnnnnes
Racquetball/Handball .................
Skateboarding ..........ccccvecevrerurene
SOCCET .vvieviecreerrieiieinre et
Street hockey ......ccooevviivieniinnene
Volleyball .....coccocvvniiiniiinnnne
Floor hockey .......ccccoeviveieniennene
[ce skating ......ccocevvimveneieniiinnine
Ice hockey.......c.v cevvivinininnene
Other:

Oooooooooooocoo oo

CooOoooooooooogoo

L.

COoOoogogooouooooooooogoag
OCOouoooooooooooooooggono
ODOoOotoooobgogooooooocoooi@

{0 0 O R O A
I O I O I B

1
j

oo
[ B R
(3010
510
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2. In th§ last 7 dfiys, during your physical education (PE) classes, how often were you
very active (playing hard, running, jumping, throwing)? (Check one only.)

I don’t do PE

..................................................... O
Hardly ever ..., C
SOMEtMES ..., O
Quite often .....cccevuiuemreeeeeeeeeeeee a
ALWAYS ..ot C

3. In the last 7 days, what did you normally do at lunch (besides eating lunch)? (Check
one only.)

Sat down (talking, reading, doing schoolwork) 1

Stood around or walked around ......................... 0
Ran or played a little bit ............c.coovvveeenneeee.. 0
Ran around and played quite a bit ....................... 0
Ran and played hard most of the time ................ 0

4. In the last 7 days, on how many days right after school, did you do sports, dance, or
play games in which you were very active? (Check one only.)

NODNE e e O
1 time 1ast WeeK ......cccoovuvviiiiieeceeeeeeeeeeen O
2 or 3 times last week ........ooevvveveeciiiciiiienenn O
4 times 1ast WEEK ......ooveevvvviiieieeeeeeeeteeeeeennn O
5 times 1aSt WEEK ....oeeevviiiiceeiieceeeeceeeceeeeeane d

5. In the last 7 days, on how many evenings did you do sports, dance, or play games in
which you were very active? (Check one only.)

NODIE ..ot erer e e sere e e e eeeae e e eaeesaenees O
1 time 1ast Week ....cooovveiiiciiiieeeiiee e 0
2or 3 times last week .....cccovvvriiiiriiiiieeeeee, J
40r51ast Week ........oeveeiiiiiiieeeeeree e dJ
6 or 7 times last Week .......cooovviieiiicnienniieenen, O

6. On the last weekend, how many times did you do sports, dance, or play games in
which you were very active? (Check one only.)

NODE ettt rree e e e reraees g
T HIMNE oot e e e .
2 —— 3 HIIMES wevvveeeveeeeeeeeeeeeeeeareeesineeeesieenresereeaes O
4 — SHIMES weoeeceeeceeeeeceeeceeereeeeeeeeeereeeenreseseeenne d
6 OF MOTE TINES ..ocvvveveeeieieeie e eeeeeeveeseeeeaees O
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7. Which one of the following describes you best for the last 7 days? Read all five
statements before deciding on the one answer that describes you.

All or most of my free time was spent doing things that involve little
physical effort o

.......................................................................................................

I sometimes (1 — 2 times last week) did physical things in my free time
(e.g. played sports, went running, swimming, bike riding, did aerobics) ............. O

[ often (3 — 4 times last week) did physical things in my free time ...............

|

I quite often (5 — 6 times last week) did physical things in my free time ...... a

[ very often (7 or more times last week) did physical things in my free time ... 0

8. Mark how often you did physical activity (like playing sports, games, doing dance, or
any other physical activity) for each day last week.
Little Very
None bit Medium Often often

Monday .......c..c.c..... O O O O 0
Tuesday ...........c..c.... g O O O 0
Wednesday .............. O O d O O
Thursday ......cccce.... 0 O O O O
Friday ....ooococvuvvveennn. O O O 0 0
Saturday .................. O O O O O
Sunday ......ccceeeenenes O O O 0 O

9. Were you sick last week, or did anything prevent you from doing your normal
physical activities? (Check one.)

If Yes, what prevented you?
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ID#

Part ] Sallis’ EATING HABITS CONFIDENCE SURVEY

. Below is a list of things people might do while trying to change their eating
habits. We are mainly interested in what you eat, rather than weight reduction.

Whether you are trying to change your eating habits or not, please rate how
confident you are that you could really motivate yourself to do things like these
consistently, for at least six months.

Please circle one number for each item:
How sure are you that you can do these things?

1 know I Maybe I I know 1
cannot can can
1 2 3 4 5
1. Stick to your low fat, low salt foods
when you feel depressed, bored, or tense. 1 2 3 4 5
2. Stick to your low fat, low salt foods when
there is high fat, high salt food readily
available at a party. 1 2 3 4 5
3. Stick to your low fat, low salt foods when
dining with friends or co-workers. 1 2 3 4 5
4. Stick to your low fat, low salt foods when
the only snack close by is available from a
vending machine. 1 2 3 4 5
5. Stick to your low fat, low salt foods when
you are alone, and there is no one to watch
you. 1 2 3 4 5
6. Eat smaller portions so there are no
leftovers. 1 2 3 4 5
7. Cook smaller portions so there are no
leftovers. 1 2 3 4 5
8. Eat lunch as your main meal of the day,
rather than dinner. 1 2 3 4 5
9. Eat smaller portions of food at a party. 1 2 3 4 5
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

I know 1 Maybe 1 I know I

cannot can can
Eat salads for lunch. 1 2 3 4 5
Add less salt than the recipe calls for. 1 2 3 4 5
Eat unsalted, peanuts, chips, crackers,
and pretzels. 1 2 3 4 5
Avoid adding salt at the table. 1 2 3 4 5
Eat unsalted, unbuttered popcorn. 1 2 3 4 5
Keep the salt shaker off the kitchen
table. 1 2 3 4 5
Eat meatless (vegetarian) entrees for dinner. 1 2 3 4 5
Substitute low or non-fat milk for whole
milk at dinner. 1 2 3 4 5
Cut down on gravies and cream sauce. 1 2 3 4 5
Eat poultry and fish instead of red meat at
dinner. 1 2 3 4 5
Avoid ordering red meat (beef, pork, ham,
lamb) at restaurants. 1 2 3 4 S
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Below is a list of things people might do while trying to increase or continue
regular exercise. We are interested in exercises like swimming, brisk walking,

Part 11

Sallis’ EXERCISE CONFIDENCE SURVEY

bicycle riding, or aerobics classes.

Whether you exercise or not, please rate how confident you are that you could
really motivate yourself to do things like these consistently, for at least six

months.

Please circle one number for each question. How sure are you that you

can do these things?

21.

22.

23.

24.

25.

26.

27.

28.

29.

Get up early, even on weekends, to
exercise.

Stick to your exercise program after
a long, tiring day at work.

Exercise even though you are feeling
depressed.

Set aside time for a physical activity
program,; that is, walking, jogging,
swimming, biking, or other continuous
activities for at least 30 minutes, 3 times
a week.

Continue to exercise with others even
though they seem too fast or too slow
for you.

Stick to your exercise program when
undergoing a stressful life change

(e.g., divorce, death in the family, moving).

Attend a party only after exercising.

Stick to your exercise program when your
family is demanding more time from you.

Stick to your exercise program when you
have household chores to attend to.
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I know 1
cannot

1

]

Maybe I
can

3



I know I Maybe 1 I know I

cannot can can
30. Stick to your exercise program even when
you have excessive demands at work. 1 2 3 4 5
31. Stick to your exercise program when
social obligations are very time consuming. 1 2 3 4 5
32. Read or study less in order to exercise more. 1 2 3 4 5
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Sallis’ SOCIAL SUPPORT AND EATING HABITS SURVEY
ID#

Part I
' Below is a list of things people might do or say to someone who is trying to
improve their eating habits. We are interested in high fat and high salt (high sodium)
foods.. If you are not trying to make any of these dietary changes, then some of the
questions may not apply to you, but please read and give an answer to every question.

Please rate each question twice. Under family, rate how often anyone living in
your household has said or done what is described during the last three months. Under
friends, rate how often your friends, acquaintances, or coworkers have said or done what
is described during the last three months.

Please write one number from the following rating scale in each space.

SAMPLE:
Family Friends
A. If my family rarely makes fun of the foods I eat, and
my friends very often do, I would answer like this:
A. Made fun of foods I eat A, 2 A. 5
A
few very
none rarely times often often
1 2 3 4 5

During the past three months, my family (or members of my household) or friends:

Friends Family

1. Encouraged me not to eat “unhealthy foods”

(cake, salted chips) when I’m tempted to do so. 1. 1.
2. Discussed my eating habit, changes with me

(asked me how I’'m doing with my eating changes). 2. 2.
3. Remind me not to eat high fat, high salt foods. 3. 3 3.
4. Complimented me on changing my eating habits

(“Keep it up”, “We are proud of you™). 4 A
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Friends Family

5. Commented if I went back to my old eating habits. 5. 5.
6. Ate high fat or high salt foods in front of me. 6. 6. _
7. Refused to eat the same foods I eat. 7. 1. _
8. Brought home foods I'm trying not to eat. 8. 8 _
9. Got angry when I encouraged them to eat low

salt, low fat foods. 9. 9 _
10. Offered me food I’m trying not to eat. 10. 10.

Part I

Sallis’ SOCIAL SUPPORT AND EXERCISE SURVEY

Below is a list of things people might do or say to someone who is trying to
exercise regularly. If you are not trying to exercise, then some of the questions may not
apply to you, but please read and give an answer to every question.

Please rate each question twice. Under family, rate how often anyone living in
your household has said or done what is described during the last three months. Under
[riends, rate how often your friends, acquaintances, or coworkers have said or done what
is described during the last three months.

Please write one number from the following rating scale in each space:

A
few very
none rarely times often often
1 2 3 4 5
Friends Famil
11. Exercised with me. | S . & N
12. Offered to exercise with me. 12. 12.

196



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Gave me helpful reminders to exercise
(“Are you going to exercise tonight?™)

Gave me encouragement to stick with
my exercise program.

Changed their schedule so we could
exercise together.

Discussed exercise with me.

Complained about the time I spend
exercising.

Criticized me, or made fun of me for
exercising.

Gave me rewards for exercising
(bought me something or gave me
something I like.)

Planned for exercise on recreational
outings.

Helped plan activities around my exercise.

Asked me ideas on how they can get more
exercise.

Talked about how much they like to exercise.
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13.

Friends

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

13.

Family

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.



Appendix D

Flyers
Awareness Flyer

Recruitment Flyer (TDI)
Recruitment Flyer (CBI)
Poster Contest
Follow-Up Flyer
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Appendix E

Forms Granting Permission to Conduct Research

Florida International University Institutional Review Board
School Board of Broward County

Principals
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The Division of Sponsored Research & Training
Office of Research Compliance, MARC 430

Flmru\ INTERNATIONAL UNTVERSITY
Miamis public research university

MEMORANDUM

To: Krista Casazza
CC: Michelle Ciccazzo
File
From: Chris Grayson, Coordinator Institutional Review Board C&
Date: June 4, 2004

Proposal Title:  Improving the Dietary and Physical Activity Patterns of Adolescents in
South Flonida. New Title: Practical Lifestyle Approach to New Behaviors
(PLAN B)

Approval # 121503-01

The Institutional Review Board has approved the following modification(s):

> Elimination of biochemical analysis of participants in order to obtain hemoglobin Alc level
_and lipid profile.

> An additional component has been added to replace the biochemical analysis.

» Addition of a 5" session to both intervention groups

> Two additional questionnaires added: social support and eating/exercise

- There are no additional requirements in regards to your study. However, if there are changes in
the protocol after you commence your study that may increase the risks that the human subjects
are exposed to, you are required to resubmit your proposal to a Representative of the IRB for
review. Your annual review date is December 2004. If you have any questions please contact

your Representative or the IRB Coordinator at 348-2494 or by email at irbiacuc@fiu.edu.
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=C
THE SCHOOL BOARD OF BROWARD COUNTY, FLORIDA

"S_= RESEARCH SERVICES

600 SOUTHEAST THIRD AVENUE » FORT LAUDERDALE, FLORIDA 33301-3125 o TEL (954) 768-7439 « FAX (954) 765-8842

SCHOOL BOARD

DR. CARY SUTTON
Director
Chair CAROLEL.

suttoncary@hotmail.com
Vice Cheir
JUDIE S. BUDNICK.
DARLA L CARTER
BEVERLY A GALLAGWER

April 28, 2004 DR. ROBERT D. PARKS
MARTY RUBINSTEIN

LOIS WEXLER
BENJAMIN L. WILLIAMS

Ms. Krista Casazza

9488 NW 39® Street Vernicca Beard

Sunrise, Florida 33351 Sudent Advizor
DR. FRANK TILL

Dear Ms. Casazza: Superintendent of Schools

Thank you for submitting your proposal Practical Lifestyle Approach to New Behaviors, for consideration by
Broward County Public Schools (BCPS). Staff has revicwed your research project and approval has been granted.

This approval means that we have found your proposed rcscarch methods 1o be compatible with a public school
setting, and your rescarch questions of interest to the school district. Based on the information you have supplied,
your approval to conduct research will expire on August 30, 2005. If you are unable to complete your research by the
date indicated, you must contact the Research Services Department in writing and request an extension.

Participation in research, however, is a decision to be reached by the affected principals on a strictly voluntary basis.
To assist principals in their decision, please outline the operational steps to be performed by staff at their schools. You

are asked to share this information at the same time you provide principals with the attached memorandum. The
dum includes the Area Superintendent’s signature and must be provided to each principal of each

Approval M
selected research site. These principals will not cooperate with you uniess the Approval Memorandum is provided to

them by you.
Based upon the research methods described in your proposal, campus visitations will be required. As a consequence,
you will need to follow the fingerprint/background procedures that are required for all researchers and all members of
the research team who will be visiting the school campuses. All members of the research tcam must report to our
Security Clearance Department at 3530 S. University Drive, Davie Florida, for the fingerprinvbackground procedure.
A $60.00 money order made payable to Fingerprinting Services LLC will be required for each researcher as well as a
$10.00 money order made payable to the School Boand omeward Co:mty for each :dcmxﬁcauon badge. Please call
954-262-5515 to make an appointment. Each yeses bring et
Form an of this approval letier to th: Secun mnnce

* Deidre Douglas at 954-760-7349 for the Security Background Check Form.

Per your proposal, the anticipated date for submitting an abstract of the research findings is December 15, 2005
Following the completion of your work, please contact me in writing regarding your research findings. If additional

assistance is needed from our staff, please contact me at (954) 712-1595.

Thank you for your requcst.
Cary Sutt Bd.D Director
Research Services

CS:dd

Enclosures

Transforming Education: One Student at A Time
Broward County Public Schools Is An Equal Opportunity/Equal Access Employer
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THE SCHOOL BOARD OF BROWARD COUNTY, FLORIDA
RESEARCH SERVICES

CARY SUTTON, Ed.D., DIRECTOR _
DEPARTMENT OF RESEARCH SERVICES

Telephone: (754) 321-2523 Facsimile: (754) 321-2526
Approval Expires 8/30/05
April 23, 2004
TO: Principals
FROM: Cary Sutton, Ed.D., Director %
Research Services

VIA: Verda Farrow, Ed/D
South Central Ardz

SUBJECT: APPROVAL MEMORANDUM FOR RESEARCH PROPOSAL -
PRACTICAL LIFESTYLE APPROACH TO NEW BEHAVIORS

Staff has reviewed the research proposal Practical Lifestyle Approach to New Behaviors
and approval has been granted for the researchers or research group to contact you
requesting participation. The recently completed review of the proposed research
involved school- and district-based staff, Institutional Review Board (IRB) approvals,
and a review of the proposed research methods. These steps were taken to determine if
the proposed methods demonstrated reasonable promise of generating data/analyses
that will accurately answer the main research questions of interest.

Your participation in this research project is voluntary. To aid your decision, the
researcher or research organization has been instructed to share with each selected
principal a complete description of research activities as well as this memorandum.
Based upon this information, each principal would then be asked to make a decision to
participate or not and inform the requesting research parties of the decision.

VF/COS:dd
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=== THE SCHOOL BOARD OF BROWARD COUNTY, FLORIDA

‘ Eg B McARTHUR HIGH SCHOOL SCHOOL BOARD
Carol Roland, Principal

Chair CAROLE L. ANDREWS

6501 Hollywood Bivd. STEPHANTE ARMA KRAFT., £5Q.

Hollywood, FL 33024 Vice Chair

(954)-985-3150 JUDIE S. BUDNICK

(954)-985-3154 FAX :gvns‘:t.l; (;;ARTER x
ROBERT D. PARKS. EA.D.
MARTY RUBINSTEIN
LOIS WEXLER
BENJAMIN J. WILLIAMS

D erinsendont of Schools
May 03, 2004
Ms. Krista Casazza
11200 S.W. 8" Street
HLS450

Miami, FL 33199
Dear Ms. Casazza:

This letter will serve as an official document indicating that your request to utilize
McArthur High School as part of your research project for your dissertation is
hereby approved. Please coordinate any and all activities with me in advance so
| may facilitate each of your requests in a timely manner.

he of any further assistance, please feel free to contact me at anytime.

)

Transforming Education: One Student At A Time

Broward County Public Schools is An Equal Opportunity/Equal Access Employer
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Appendix F

Consent Forms

Parental Consent — English
Parental Consent — Spanish
Parental Consent — Creole
Participant Informed Consent
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