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ABSTRACT

The rise in prevalence of overweight and obesity has been seen worldwide.
Overweight and obesity is impacting all age groups. College students represent a unique
population that could be prime targets for obesity prevention and treatment. Data on
eating and health behaviors of students in the college population is sparse. In this study,
a survey was used to collect information on eating and health behaviors of college
students (n=457). Data was collected in two culturally distinct locations (Oklahoma and
Scotland) to allow for comparison of behaviors. Self-reported height and weight were
used to determine BMI and identify correlations of BMI with behaviors. Similar
prevalence of overweight and obesity were found in the students from Oklahoma and
students from Scotland. Mean BMI in male and females in the Oklahoma and Scotland
were 25.0, 22.4, 24.1, and 23.0, respectively. Behaviors that have been proposed to
contribute to obesity such as soda consumption, inactivity, fast food and restaurant use,
cigarette and alcohol use were found to be prevalent in college students. Other behaviors
such as fast food and restaurant use, cigarette and alcohol use, and amounts of meat, fruit
and vegetable consumption were found to vary among college students. Positive
correlation with behaviors such as amounts of meat eaten, exercise, and alcohol and
cigarette use and BMI were found. Negative correlations between snacking, soda
consumption and dieting and BMI were found. In a period when lifetime health beliefs
and behaviors are being developed, college students were found to participate in practices

that may increase their risk of overweight and obesity.



CHAPTER 1

INTRODUCTION

Prevalence of obesity has reached epidemic proportions in the United States.
(Kelner et al., 2003) Equal growth has been seen in other Westernized countries.
Globally there are more than one billion overweight adults and at least 300 million adults
are obese. (WHO, 2004) Increases have not been limited to adults, as climbing trends
have also been seen in children and adolescents throughout the world. (Wang et al., 2002)

While weight gain, or positive energy balance, simply occurs when energy
intake exceeds energy expenditure, the picture is anything but simple. The storage of
energy occurs when energy intake is increased, energy expenditure decreases or a
combination of the two occur. Current obesity research is focusing on a broad spectrum
of factors that play a role in energy intake and expenditure including genetic, behavioral
and environmental.

As much as 50% of variability in body weight is governed by genetic causes.
(Rossner, 2002) Given the short time frame of recent changes of obesity, it seems
improbable that genetics could be solely responsible. On the other hand, social forces
and our environment, which have changed substantially in the past, largely determine our
behaviors. (Hill et al., 1998; Jeffery et al., 2003) A leading obesity expert described a
new environment which he labeled as “obesigenic,” an environment in which “current

social norms and values serve to reinforce behaviors that promote obesity.”
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(Hill et al., 2003). The cultural environment or a country’s foods, customs, laws and
ways of life also influence a person’s eating and health behaviors. A person’s eating and
health behaviors are also molded by experiences in life, particularly those leading up to,
and through, adulthood.

Eating and health behaviors that are thought to play a role in energy balance
include food and beverage choices, eating patterns, and physical activity. Additionally,
lifestyle behaviors such as tobacco and alcohol use are thought to be associated with
obesity. Collectively, these factors are a part of a complex grid-work that scientists must
unravel to learn how they play a role in an individual’s energy intake and expenditure.

Research is the key to developing strategies for successful interventions to
treat and prevent obesity in adults and children alike. It is through research we learn
information about our behaviors and better understand the environments we live in.
Finding patterns within people’s behavior and learning how their environment affects
their behaviors will allow for better approaches in the prevention or treatment of obesity.
Health initiatives for the prevention and treatment of obesity, which have been developed
using current and ongoing data, can be found on international, national and even
community levels.

College students, as a population, provide a prime opportunity for the
promotion of healthy lifestyles to treat or prevent obesity. The college student is at a
pivotal life-stage in which behaviors may be developed that will affect a lifetime of

health, including weight. It has been shown that dietary habits and physical activity,
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which are primary risk factors for obesity, are “subject to change during the college
years.” (Patrick et al., 1992; Lowry et al., 2000)

In order for the development of strategic prevention and treatment programs,
data must be gathered on this overlooked population. Current obesity research has
focused on children, adults and the elderly. The college population is often overlooked
due to their heterogeneous nature and their age group. The typical age group of the
college population overlaps with both young adults and adolescence. Few large scale
studies exist that explore the eating and health behaviors of college students.

In this research study, the goal was to broaden the limited research of eating
and health behaviors in college students. Furthermore, we were able to compare college

populations with two distinct cultures in Oklahoma and Scotland.
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Glossary of terms:

Adiposity rebound — Refers to the body fatness of a child (BMI). After the age of two,
the BMI falls to a minimum around age 6 before rising again. The point at which the rise

begins is called adiposity rebound.

Body mass index (BMI) - BMI is the most common way to determine weight status. BMI
does not measure body fatness, but is a simple method to estimate body fatness since the
body weight is adjusted for height. Reference values for overweight and obesity have
been set by the National Institute of Health, Center for Disease Control, and WHO.
Overweight is defined by a BMI between 25.0 and 29.9 kg/m? and obesity is defined by a

BMI greater than 30kg/m?.

BMI z-score - provides a relative measure of adiposity adjusted for age. BMI z-score can

be used to determine changes in BMI between time periods in a study.
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CHAPTER 11

LITERATURE REVIEW

Eating and Health Behaviors

Soda Consumption

The rise in obesity and overweight has been seen with an increase in a
number of eating behaviors. Specifically, soda consumption has increased by 500% since
1950. Individual intake has increased from 195ml in 1989 to 275ml in 1994-1995, with
consumption among adolescents as high as 570ml per day in 1994-1995. Soda is the
leading source of added sweetener in the American diet for all age-gender groups,
accounting for 1/3 of sugar intake in American diets. (Guthrie et al.,, 2000) Though
limited data exists showing detrimental health effects of sugar, data indicate excessive
calories from soda may put individuals who drink large amounts of soda at risk for
obesity. (Jones et al., 2003) Studies utilizing the data from the 1994 Continuing Survey
of Food Intakes by Individuals (CSFII) have shown the amount of soda intake has risen
throughout childhood and adolescence, peaking at age 18-34 years old. (Guthrie et al.,
2000; Bowman, 2002) By age 5 and 13, soda pop is consumed more than milk and 100%
fruit juice, respectively. (Rampersaud et al., 2003; WHO, 2004) Another study using this
data included 1,810 persons, aged 2 to 18 years, and found almost one-fourth of
adolescents drank more than 260z of soda per day. Total energy intake was increased

among those in the highest soda consumption category compared with those in the lowest



consumption category. This amounted to an average of 9 ounces more soda per day.
(Harnack et al., 1999)

An observational study followed 548 girls and boys, mean age 11.7 years,
over 2 academic years and found an increase from baseline consumption of soda in 57%
of the population. One-quarter of boys and girls were drinking more than one extra
serving daily. After adjustment for confounding variables such as physical activity,
television viewing time, and total energy intake, BMI was increased for each serving per
day at baseline, and further increased for every additional serving. The odds-ratio of
becoming obese among children increased 1.6 times for each additional can or glass of
sugar-sweetened drink that they consumed each day. (Ludwig et al., 2001)

Total energy had not increased in youths aged 2-19 years old according to a
study utilizing the National Health and Nutrition Examination Survey (1988-1994) data.
Despite this finding, higher consumption of sodas was found in overweight versus normal
weight youth. (Troiano et al., 2000) Though data looking at soda consumption and BMI
in adults is limited, strong evidence was found linking an increase in soda consumption to
increased BMI in women. Dietary questionnaires and self-reported height and weight of
51,603 women were taken in 1991, 1995, and 1999 as part of the Nurses’ Health Study II.
The Nurses’” Health Study is a prospective cohort study of US female nurses aged 24 to
44 years at study initiation in 1989. Intake of sugar-sweetened sodas was compared for
two periods of time (1991-1995 and 1995-1999). Women who had increased their intake

of sodas from low consumption (<l/week) to high consumptions (>1/day) had
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significantly larger increases in weight and BMI than women who had no change or had
reduced their intake of sodas. Total energy intake was found to increase by 358 kcal/d
among the group who moved from the low to high soda consumption group. (Schulze et
al., 2004) In another study, higher consumption of energy intake was significant among
those who had a higher intake of bakery products, sweetened sodas and yogurt in food
frequency questionnaires of 1112 children aged 6-7 years from 4 Spanish cities. No
association was found with BMI with sweetened sodas.

The proposed mechanisms by which soda may contribute to positive energy
balance typically involve lack of satiation or compensation of calories from a liquid form
and lower metabolic rate after liquid consumption. A review of liquid calories and
satiety by a panel of experts found evidence was inconclusive that liquids have less
impact on satiety than do solid foods. (Almiron-Roig et al., 2003) It has also been
proposed that nutrients typically low in diets of people consuming large amounts of soda
play a role in weight management. Diets of persons who consume larger amounts of soda
are also lower in levels of calcium intake due to lower milk consumption. (Harnack et al.,
1999; Rodriguez-Artalejo et al., 2003; Bowman et al., 2004) Recent findings in the field
of weight management have focused on the role of calcium. Associations of calcium are
stronger with maintenance of weight rather than weight loss. (St-Onge et al., 2003) The
replacement of soda for calcium in milk, in addition to added calories, may play a role in

the increase in obesity.
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Fast Food Consumption

Consumption of meals from fast food restaurants has been implicated in the
rise in obesity. On college and university campuses alone, an increase of 7.3% in food
and drink sales has been seen since 2001. (NRA, 2003) The U.S. Department of
Agriculture Economic Research Service reports that spending on food eaten away from
home is 43% of the food dollar, up from 20% and 38% in the 1970s and 1992,
respectively. (Harnack et al., 2000) Results of nationwide surveys conducted by the
USDA show Americans consumed an average of 2.77 commercially prepared meals
weekly, with almost 50% of men reporting eating three or more commercially prepared
meals weekly in 1999-2000. (Kant et al., 2004) The greatest increases in consumption of
food outside the home is reported in young adults. (Nielson et al., 2002; Paeratakul et al.,
2003)

While total calories from meals has decreased, national surveys have shown
the percentage of total calories consumed away from the home has increased from 18 to
32%. (Guthrie et al., 2002; Nielson et al., 2002; Nielson et al., 2003) This increase is
probably due to the increased frequency of fast food eating occasions and the amount of
calories consumed at each occasion. Young et al. found portion sizes in the marketplace
began to grow in the 1970s, rose sharply in the 1980s, and still continues to rise.
(Young et al., 2002) Foods examined in the study are major contributors of energy to the
U.S. diet as reported in national surveys. Current single serving portions were weighed

and compared to historical portion sizes. Historical portion sizes were determined from a



variety of sources, such as manufacturing information, publications, cookbooks, fast food
guides and older food composition tables. Foods such as French fries, hamburgers and
soda are 2 to 5 times larger than their original portion size. Data from nationally
representative data also shows portion sizes have increased for all key foods since 1977,
with the largest increases seen in fast food. (Nielson et al., 2003) Frequenting fast food
establishments may inadvertently result in higher energy intakes as the amount of food
eaten has been shown to increase based on portion size.

Rolls et al. served 51 men and women lunch one day per week for a month.
When larger portions were served, subjects consumed 30% more energy, independent of
who placed the food on the plate, gender, body mass index, or scores for dietary restraint
or disinhibition. (Rolls et al., 2002) A higher energy intake was also found in a study in
which a cafeteria-style restaurant served larger size portions of a pasta entree on 10 days
over a 5 month time period. When comparing consumption of normal and large portions,
43% more energy was consumed in the large size portion. Despite this difference, there
was no difference in ratings of appropriateness of the portion size between those
consuming the normal or larger size portion.

Studies able to compare subjects total calorie intake on days with and without
fast food, all found total caloric intake was higher on days when fast food was consumed.
Ebbeling et al. took four 24 hour dietary recall interviews of 26 lean and 28 obese
adolescents (aged 13 to 17 years). (Ebbeling et al., 2004) Paeratakul et al. used data from

the CSFII 1994-1996 and 1998, and compared total energy intake on two 24-hour recalls



in which fast food was eaten on one day for 5,383 adult and children. (Paeratakul et al.,
2003) Bowman et al. used similar data including the CSFII 1994-1996 and the
Supplemental Children’s Survey in 1998 including 6,212 children and adolescents
(4-19 years old) as subjects. (Bowman et al., 2004) Consumers of fast food had higher
total energy intakes per day compared to non-consumers. The largest difference was seen
in 14-19 year-olds at 16.8% (379 kcal/day). Analysis was also completed with subjects
used as their own controls. Similar findings were found, thus showing high levels of
confidence of association between fast food intake and energy intake. Similarly, a study
that was intended to look at change in body weight annually over a 3 year period, found
increases in frequency of fast food restaurant use were associated with increased total
energy intake. Specifically, for an increase of one fast food meal per week, this would
account for a 56 kcal/day increase if fast food were consumed. (French et al., 2000) In
another study by French et al., a dose-response pattern was observed for energy intake
and fast food restaurant use. This study examined fast food restaurant use among 4,746
adolescents, enrolled in 31 junior and senior high schools (grades 7 through 12) in a large
metropolitan area of Minnesota. Students were asked about their frequency of fast food
restaurant use in the past week. (French et al., 2001) A study investigating the eating
habits of 129 premenopausal women enrolled in a study looking at smoking and energy
balance, used a 7-day diet record to assess nutrient intake and frequency of eating out.

(Eck-Clemens et al., 1999) When subjects were categorized as either a “low eating out
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group” (5 or fewer times per week) or a “high eating out group” (6-13 times per week),
those in the “high eating out group” consumed more total energy on a given day.

The majority of studies looking at fast food consumption in relation to body
weight found positive associations. Binkley et al. used data from the 1994-1996 CSFII
and found that food sources such as fast food significantly increased BMI of both males
and females. (Binkley et al., 2000) It was found that if the subjects had eaten food away
from home in the past 24 hours, they would be 1 kg heavier. Kant et al., who used data
from the National Health Interview Survey 1987 and NHANES 1999-2000 for
Americans over 18 years of age, found BMI was modestly associated with the reported
number of commercially prepared meals consumed by women, but not by men.
(Kant et al., 2004) In a longitudinal weight gain prevention study, 529 high-income and
332 low-income women were divided into two groups: one which would attend a low-
intensity intervention and the other which would not be contacted until follow-up.
(French et al., 2000) In the intervention group, monthly newsletters and opportunities to
attend extra eating and exercise programs were offered. Fast food eating was positively
associated with BMI in all subjects, but strongest among low-income women. A food
frequency questionnaire and body fatness testing were completed in 73 healthy men and
women by McCrory et al. (McCrory et al., 1999) Frequency of restaurant foods (fried
chicken, burger, pizza, Chinese, Mexican, and fried fish) was positively associated with
body fatness after controlling for educational level, smoking status, and alcohol intake.

After controlling for physical activity, the strength of the association was increased. In
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the three year study looking at weight gain previously mentioned by French et al., weight
gain of 0.72 kg (1.6 Ibs) in addition to the average weight gained, was seen in subjects for
each increase in fast food meal per week. (French et al., 2000)

Frequency of fast food use has also been positively associated with BMI in
adolescents. Thompson et al. studied 101 healthy girls, who were part of another
longitudinal growth and development study. (Thompson et al., 2004) The girls
completed two 7 day food diaries at a mean of 6 years apart which included time, place,
type and amounts of all food and beverage consumed. At baseline, 4% of participants
had a BMI at or above the 85" percentile, increasing to 9% at follow-up. At baseline
71% of participants ate food away from home with an increase to 86% at follow-up. The
BMI z-score was significantly more likely to rise in girls who ate quick-service food
twice a week or more at baseline versus those who ate quick-service once a week or not
at all. On the other hand, in the CATCH study of 4,746 adolescents in Minnesota, though
an increase in total calories from higher frequency of fast food use was found, there was
not an association with overweight status. (French et al., 2001) In fact, BMI was

significantly lower among males in the highest category of fast food use.

Eating Patterns, Breakfast and Snacking
Soda and fast food consumption are eating behaviors which have received a
large amount of attention in the media. Other components believed to play a role in

development of obesity include eating pattern, frequency of meals and dietary variety.
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As early as 1964, investigations were taking place to test the effects of frequency of
meals on BMIL. (Drummond et al., 1996) Currently data is inconclusive whether more
meals and snacks or even a “grazing” meal pattern might be protective against obesity or
advantageous in a weight loss program. Most recent studies have found inverse
relationships between BMI or risk of obesity and meal frequency. Ma et al. utilized
24-hour dietary records (mean 13.4 per subject) for 499 men and women aged 20-70
years who were participants in a prospective study in Massachusetts designed to quantify
the magnitude and timing of seasonal changes in blood lipids. (Ma et al., 2003) Ma et al.
found a lower risk of obesity associated with the greater number of eating episodes each
day after analysis adjusting for age, gender, physical activity and total energy intake. The
participants ate an average of 3.92 times daily. Another cross-sectional study reviewed
3-day food records of 330 European men aged 45-64 years, and found similar mean
eating occasions at 3.7 per day. (Ruidavets et al, 2002) Even after exclusion of
confounders, including low energy records and dieters, BMI decreased with increases in
eating frequency. In a retrospective study by Kant et al., data from NHANES I (1971-75)
and its’ follow-up study (NHANES I Epidemiologic Follow-up Study 1982-84) was used
to study weight change over a ten year period and its association with frequency of
eating. (Kant et al., 1995) Baseline frequency of meals was inversely associated with
BMI, yet on follow-up no association between weight gain, frequency of eating, and BMI

were found.
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The protective effect of increased frequency of eating is not well understood.
It has been proposed that more frequent eating episodes may result in a metabolic
advantage, such as higher thermic effect of feeding, which would result in more energy
expended per day. A review of older studies by Bellisle et al. in 1997, found insufficient
evidence to make any conclusion regarding meal frequency and obesity and concluded
that “epidemiological evidence is at best very weak.” (Bellisle et al., 1997)

Studies by Dwyer et al, Ma et al. (Ma et al., 2003), and Cho et al.
(Cho et al., 2003) look directly at exclusion or inclusion of breakfast and found persons
skipping breakfast report higher BMI. This is despite the findings that lower total energy
per day is found among breakfast skippers. Dwyer et al. reported on a cohort of 1,493
boys and girls who were tracked from third grade to eighth grade to test the effectiveness
of a multicomponent intervention to promote cardiovascular health. (Dwyer et al., 2001)
At least one 24-hour recall was obtained from the students during two different grade
levels. Children were found to skip breakfast in all age groups. Siega-Riz et al. pooled
nationally representative survey data for breakfast trend analysis. (Siega-Riz et al., 1998)
A decline in breakfast consumption was seen through the school years with 5%, 9% and
13-20% of preschoolers, children and adolescents skipping breakfast, respectively.
Lytle et al. also reported decreases in breakfast consumption among children, from 99%
to 86%, moving from elementary to junior high and middle school. (Lytle et al., 2000)
Data used by Lytle et al. was a part of the CATCH program previously discussed in

Minnesota, which tracked the children (n=291) from third to eighth grade. A study
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looking at post-high school population (aged 19-28 years) of the Bogalusa Heart Study
found that 37% of young adults skipped breakfast. (Nicklas et al., 1998) Cho et al. found
20% of Americans skip breakfast, based on data from 1988-1994 NHANES III data.
(Cho et al., 2003) Considerable evidence support, that skipping breakfast is a post hoc
alteration in dietary patterns in response to weight gain. (Bellisle et al., 1997) In other
words, following weight gain, persons may skip meals in an attempt to lose weight or to
prevent further gain. If this were the case, this could create a false inverse relationship
between eating frequency and BMI. On the other hand, patterns that support the
protective effects of eating breakfast were identified in a study that randomized a group
of obese adult women to a no-breakfast or a breakfast weight loss program, based on their
baseline breakfast eating habits. Subjects kept a behavioral diary with a record of all
meals, snacks, social, environmental, and emotional context and physical activity. Less
impulsive snacking throughout the day was found when breakfast was eaten.
(Schlundt et al., 1992) Ma et al. found energy intake to be higher on days when subjects
reported skipping breakfast, which would imply a benefit to eating breakfast.
(Maet al., 2003)

Surveys of American eating patterns (NFCS 1977-78 and CSFII 1989-91,
1994-96, and 1998) indicate energy provided by meals has decreased from 89 to 81%,
while energy from snacking has increased 7%. For adolescents the total energy from
snacks has been variable, (Lytle et al., 2000; Nielson et al., 2002) but in young adults, it

is reported to have “steadily increased by almost 100%.” (Nielson et al., 2002) Total

25



energy from snacking has increased as frequency of snacking and the energy content of
snacks has risen. A study using the Nationwide Food Consumption Survey 1977-78 and
CSFII 1989-91, 1994-96, and 1998 data which focused on portion sizes, found size of
salty snacks increased from 132 kcal to 225 kcal per serving (93 kcal). (Nielson et al.,
2003) Similar results were found in a study looking at the effect of snacking on total
energy of diets in young adults (aged 19-29 years) using NFCS 1977-78 and
CSFII 1989-91 and 1994-96 data. (Zizza et al., 2001) Zizza et al. found increases in total
calories from snacking, with an increase of snacking occasions from 1.70 to 1.92 snacks
per day. Each snacking occasion was found to be 26% higher in calories (66 kcal).
Overall, they found increases in the prevalence of snacking from 77% (1997-78) to
84% (1994-96).

Investigation of snacking and BMI lead to less conclusive findings. In a study
of elderly Greeks, diet history was taken in two groups (1988 — 104 subjects;
1992 — 189 subjects). (Wahlqgvist et al., 1999) Diet history obtained only types of food,
beverage and time of eating. Results showed those subjects with the greatest number of
eating periods had significantly lower body fat. Conversely, baseline analysis in a group
of 481 Italian men (22% obese, BMI > 28), found obesity was associated with snacking
in the afternoon (p=0.0004). (Adami et al., 2003) In a group of obese French women, in
which 59% of subjects were snackers, there was a significant difference in total energy
intake between snackers and non-snackers, but no association of BMI and snacking

frequency was found. (Basdevant et al., 1993) The majority of the snackers had 1 or 2
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snacks per day with 13% reporting 3-4 snacks per day. Results may have been skewed
because some subjects were losing weight. Groups showed a significantly different
snacking pattern, with less snacking among those losing weight. Similar results were
found in another study comparing snackers and non-snackers in which subjects were part
of a weight loss study. (Drent et al., 1995) Dietary intake, prior to the weight loss study,
was obtained by different methods (dietary history or diary) among the three weight loss
groups. Different methods of collection were used because subjects were initially part of
three different studies. Subjects had stable weight for three months prior to study
initiation. Snackers were those who reported greater than 5 snacks per day or 25% of
total calories per day from snacks. Subjects who were snackers reported higher daily
energy intake compared to non-snackers. Despite differences in calorie intake, BMI was
similar between groups. Male snackers reported 2,839 kcal versus 2,262 and 2,226 kcal
per day for non-snackers with a BMI of 32.2, 32.9, and 31.1, respectively. Female
snackers reported 2,398 kcal versus 1,868 kcal and 1,704 kcal per day for non-snackers
with a BMI of 31.6, 31.7, and 31.8, respectively.

As suggested by some of the studies above, snacking between meals may lead
to an increase in total calories. This may occur when compensation for snacking calories
does not occur at subsequent meals. Booth et al. concluded that beverages or snacks one
hour prior to a meal, may lead to poor energy compensation. (Booth, 1988) In contrast,
Yates et al. investigated the effects of a high-carbohydrate, high-fat snack consumed prior

to lunch and dinner in ten free-living lean young men. (Kirk, 2000) With a washout
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period in between, subjects were instructed to consume a snack either 0.5 or 1.5 hours
prior to their meal. Snacking resulted in partial energy compensation in both groups,
with the greatest compensation (70%) for the snack consumed 1.5 hours prior to the meal.
A long-term study by Kirk et al. investigated the effects of snacking on weight status.
(Kirk, 2000) In an experimental study with a control group, thirty-three active adult
males were instructed to consume a high-fat snack in the afternoon on six days of the
week for six months. Results suggested that energy compensation occurred in the group
that consumed the snack, as no significant differences were seen in weight gain between
the experimental and control groups. Similar to the benefits breakfast eating, in a review
of frequency of eating and body-weight control, Kirk concluded that “snackers” have
more control of their hunger because hunger does not build up as much which also

improves ability for compensation of energy intake. (Kirk, 2000)

Energy Density, Fruits and Vegetable Intake

Research focus has changed from individual macronutrients such as fat and
carbohydrate to more complex analyses of energy density and food intake patterns.
Energy density refers to the caloric or energy content in a given weight of food. The
macronutrient make-up of food in part determines the energy density of the food.
Calorically dense fat increases energy density. Also, higher water and fiber content
reduce energy density. Energy density is thought to relate to calorie intake because

persons tend to eat a similar weight of food over the period of a day.
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(Drewnowski et al., 1996) Therefore, a person consuming a diet high in energy density
would consume more calories. As implicated in the increases in the consumption of fast
foods, high energy foods are more palatable, leading to greater consumption as well. On
the other hand, foods with low energy density have been shown to be more satiating in
some studies. (Rolls, 2000)

While studies are limited on the “satiating efficiency” for individual foods, a
review of fruits and vegetables used in weight management found that fruits and
vegetables may promote satiety as measured by ratings of hunger and fullness.
(Rolls et al., 2004) Overall, fruits and vegetables were found to play an “important role
in weight management.” Incorporation of fruits and vegetables into diets was also
associated with decreased energy intake. A year-long study by Epstein et al. randomized
families into two groups. (Epstein et al., 2001) Groups were instructed to change their
food intake by either increasing fruits and vegetables or decreasing high-fat/high-sugar
foods. While both groups decreased high-fat/high sugar foods, parents in the increased
fruits and vegetables group showed significantly greater decreases in percentage of
overweight than parents in the decreased high-fat/high-sugar group.

In a random telephone survey, 1,450 adults were surveyed about their fruit
and vegetable intake, health status, and diet-related psychosocial factors to determine if
the National Cancer Institute (NCI) 5-A-Day for Better Health is an effective
intervention. Results showed an inverse association between BMI and fruit consumption

in women, but not in men. (Trudeau et al., 1998) Similarly, results were found by
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He et al., which examined weight changes of 74,063 women as a part a 12-year follow up
of the Nurses’ Health Study. (He et al., 2004) Food-frequency questionnaires (FFQ)
were used to assess fruit and vegetable intake. An inverse association between increased
intake of fruits or vegetables and risk of obesity was found. Women who had the largest
increase in consumption of fruits and vegetables had a 21% lower risk of becoming
obese. Baseline median daily intake of fruits and vegetables was 1.9 and 3.2 servings,
respectively. In a similar study, Field et al. reviewed at least two FFQ collected over a
three-year period of children aged 9-14 years. (Field et al., 2003) Children were
offspring of women in the Nurses’ Health Study. Only vegetable intake was inversely
related to change in BMI z-score in boys. No association of fruit and vegetable intake
and changes in BMI z-score was found among girls. Correlates of adolescents’ fruit and
vegetables consumption were examined using cross-sectional data from the Minnesota
Adolescent Health Survey, in which questionnaires were taken from 36,284 adolescents
in grades 7-12. (Neumark-Sztainer et al., 1996) After controlling for sociodemographic
and personal variables, overweight adolescents were at greater risk of inadequate fruit
consumption, but not vegetable consumption. While most studies have looked at levels
of fruit and vegetable intake, dietary variety was examined by McCrory et al. using FFQ
and body weight, height and composition. (McCrory et al., 1999) A low variety of
vegetables was associated with increases in energy intake and body fatness.

Since studies have shown some advantages to consuming fruits and vegetables

in relationship to weight, Americans may be putting themselves at risk for obesity with
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less than one in four persons consuming at least five fruit and vegetable servings per day.
(Li et al., 2000) U.S. Department of Health and Human Services and the NCI have set a
national health goal for Americans to consume at least five servings of fruits and
vegetables daily. CSFII from 1989-92 and 1994-94 indicate total fruit and vegetable
intake for all persons aged > 2 years has increased from 4.5 servings to 4.9 servings.
(Krebs-Smith et al., 2001) Similarly, NHANES III data also indicates Americans are
consuming 3.4 servings of vegetables and 1.5 servings from fruits. (Krebs-Smith et al.,
2001) Using Behavioral Risk Factors Surveillance Survey (BRFSS) data, Li et al.
showed the proportion of adults who consumed fruits and vegetables at least five times
per day has increased from 19.0 to 22.1% between 1990 and 1994. (Li et al., 2000) In
1996, consumption of five fruits and vegetables per day plateaued at only 22.7% of
adults. While overall consumption patterns showed increases in fruit and vegetable
intake, subgroups, such as obese persons, actually showed a decrease in fruit and
vegetable consumption. It has been suggested by Stables et al., who reported similar
increases using data from a random dial surveys conducted in 1991 and 1997 (2,755 and
2,544 subjects, respectively), that changes seen in fruit and vegetable consumption may
be due to changes in demographics rather than dietary practices. (Stables et al., 2002)
Specifically, demographic groups that are increasing in the population such as elderly,
nonsmokers, and persons of higher education and income also tend to consume more

fruits and vegetables. (Krebs-Smith et al., 2001)
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Food intake patterns have incorporated eating trends of groups of foods in
relation to chronic diseases, including overweight and obesity. (Millen et al., 2001)
Studies examining food intake patterns using “cluster analysis™ support previous data that
indicate persons consuming foods such as vegetables and low fat or low energy density
foods exhibit less change in BMI over time. Though variations from study to study exist,
dietary patterns such as ‘healthy eating’ would include more low fat food choices, fruits
and vegetables and whole grains, while a ‘meat and potato’ or ‘empty—calorie’ pattern
would include more meats, saturated fats, and sweets, respectively. In a study by Newby
et al., five clusters were derived from foods consumed in 7-day diet records. (Newby et
al., 2003) Subjects included 449 adults (aged 30-79 years) participating in a longitudinal
study designed to study the physical, mental, and emotional effects of aging among
healthy, active persons. A mean change in BMI of 0.11 was seen in all subjects. Larger
mean BMI changes were seen in the “meat-and-potatoes™ patterns (0.30+0.06) than the
“healthy” pattern (0.5+0.06). As a part of the Framingham Nutrition Studies (FNS),
longitudinal weight gain was assessed looking at baseline dietary patterns. (Millen et al.,
2001) While 29% of the cohort became overweight, those who followed an “Empty
Calorie” diet had 17% higher risk of becoming overweight than those who followed a
“Healthy Heart” pattern (Quatromoni et al., 2002). Examination of eating patterns has
also led to speculation that variety of foods within a food group may increase
consumption of food from that group. As reported previously, McCrory et al. found an

inverse relationship with BMI and vegetable intake. (McCrory et al., 1999) On the other
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hand, they found a variety in all other food groups (sweets, snacks, condiments, entrees
and carbohydrates) was positively associated with BMI. Variety of food groups was also
studied by Raynor et al., who examined changes in dietary intake in subjects within a
weight loss study at 0, 6, and 18 months. (Raynor et al., 2004) It was hypothesized that
during obesity treatment, in which a low-energy, low-fat diet was prescribed, variety
would increase in foods lower in energy density (low fat breads and vegetables) and
decrease in high-energy-dense foods (high-fat foods, fats, oils, and sweets).
Hypothesized results were found with decreases in variety of high-energy-dense foods
and increases in low-energy-dense foods being associated with weight loss. From
baseline to treatment, weight loss participants significantly reversed variety from more
variety in the fats, oils, and sweets group to more variety in the breads, cereals, rice and

pasta, fruits, and vegetable groups.

Other Health Behaviors

Physical activity and dietary modification along with behavioral therapy are
established as major parts of weight loss or maintenance plans. (Van Horn et al., 1998;
WHO, 2003; WHO, 2004) Moderate activity in amounts of 30 minutes per day most
days of the week is recommended by the USDA’s Dietary Guidelines and the National
Heart, Lung and Blood Institute’s Clinical Guidelines. (Bethesda, NHLBI, 1999; USDA.,
2000) While the U.S. Dietary Guidelines (USDA, 2000) recommendation is to “make

long-term changes in your eating behavior and physical activity” for weight management,
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Americans too often view changes as a short-term diet and activity instead of a lifestyle
change. In a three year intervention study, self-reported behaviors related to body weight
were assessed in 1,120 US adults. (French et al.,, 1999) Authors found the median
duration for decreased fat intake was ten months out of a four year time period.
Sustaining physical activity behaviors was even less with a median of seven months.
Using 1996 BRFSS data, Serdula et al. found that the prevalence of dieting was higher
among women than men, 44% and 29%, respectively. (Serdula et al., 1999) While some
type of diet modification was used by 90% of those who reported trying to lose weight in
both genders, two-thirds of those trying to lose weight reported physical exercise. Only
one in five persons was using a combination of reduced calories and exercising greater
than 150 minutes per week. Dieting was more commonly associated with age and use of
physical activity for weight management decreased with increasing age and BMI.

While this study showed dieting in persons 18 years of age and older, other
studies have shown similar results in young adults and adolescents. Dieting in college
students was reported by the National College Health Risk Behavior Survey in 1995, in
which 60% of females and 30% of males reported dieting. (CDC, 1997) Another survey
among adolescents (grades 9 to 12) in the Youth Risk Behavior Surveillance System
(1993) showed 58% of girls and 20% of boys had attempted weight loss in the previous
year. (Story et al., 1998) While moderate weight control behaviors were reported by 52%

and 24% of girls and boys, these adolescents were more likely to exhibit other healthful
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habits such as eating more fruits and vegetables, fewer high-fat foods, and engaging in
more daily and vigorous physical activity than non-dieters.

A review of the intervention of dieting and exercise on weight loss concluded
that a 15-week diet produced a loss of 11kg, with slightly more individuals maintaining
weight loss after one year with diet (8.6 + 0.8kg) and exercise versus diet only
(6.6 + 0.5kg). (Miller et al., 1997) Long-term studies were less common, reporting at
about three years post-weight loss, the average maintenance was 6-7kg. Overall,

moderate dieting behaviors appears to provide health benefits. (French et al., 1999)

Breastfeeding

Due to the lack of success of sustained weight loss methods,
(Serdula et al., 1999; Heo et al., 2002) investigation of prevention is a desirable angle.
Several studies have attempted to determine if early feeding practices, such as
breastfeeding, is linked to obesity later in life. Overall, data is inconclusive, as the
strength of many studies are limited by sample size, the accuracy of self-reported feeding
practices, and failure to control for confounding variables. A review of 18 studies dating
from 1976 until 1999 by Butte found the “protective effect of breastfeeding on later
obesity...controversial.” (Butte, 2001) A more recent review of 11 studies concluded
that “the evidence to date suggest that breastfeeding reduces the risk of child overweight
to a moderate extent.” (Dewey, 2003) Several recent studies found a dose-dependent

effect of breastfeeding on obesity. (von Kries et al., 1999: Gillman et al.,, 2001;

35



Victora et al., 2003) In relation to duration of breastfeeding, Grummer and Mei
(Grummer-Strawn et al., 2004) found breastfeeding protected “against overweight not by
uniformly reducing BMI in all children, but by reducing the variability in BMIL.”
Hediger et al., on the other hand, found no strong dose-dependant effect on BMI and
duration of breastfeeding. (Hediger et al., 2001) It is possible that the studies which
investigated older children were more likely to see this dose dependent effect since those
effects are typically seen after adiposity rebound is achieved. Overall, reductions of risk
from overweight and obesity from breastfeeding ranged from 22-66%.

Proposed protective mechanisms of breastfeeding involve in both behavioral
and metabolic effects. First, bottle-feeding may interfere with the development of
internal regulation of energy intake. Breastfeeding takes away parental control which
may lead to overfeeding and overriding of internal regulation signals. (Dietz, 2001)
Gillman et al. suggests that infancy may be a critical period in which the body may
program itself to defend against later energy imbalance. (Gillman et al., 2001) In studies
of female baboons overfed during infancy only, overfed baboons had higher levels of
adiposity at age five years compared to other baboons fed normally. Secondly,
composition of formula (higher protein/nitrogen) versus breast milk has been shown to
result in different hormonal responses such as higher serum concentrations of insulin
which were found in infants fed formula (which may lead to excessive weight gain and
fat deposition). (Gillman et al., 2001; Hediger et al., 2001) Finally, though additional

investigation is needed, it is proposed that breastfeeding may increase the likelihood that
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a child’s diet would contain more fruit and vegetables, thus resulting a lower calorically
dense diet. (Grummer-Strawn et al., 2004) In one study, infants breastfed adapted to

novel food introduction more readily than formula-fed infants. (Dietz, 2001)

Prevalence of Overweight and Obesity

United States

Most recent data on the prevalence of overweight and obesity in the U.S. is
collected by the National Center for Health Statistics and CDC. The National Health and
Nutrition Examination Survey (NHANES), a cross-sectional nationally representative
health examination survey, has allowed for tracking of the trends of overweight and
obesity since the 1960s. Most recent results (NHANES 2000) indicate a relatively
constant increase across all demographic groups of overweight and obesity in the U.S.
(Flegal et al., 2002) Levels of overweight and obesity have increased most significantly
in the past twenty years, with fairly stable trends reported prior to the 1980s.
(Chinn et al., 2001; Flegal et al., 2002) Data for those aged 20-74 years shows 64.5%
and 30.9% of Americans are overweight and obese, respectively. (Flegal et al., 2002)
The Behavioral Risk Factor Surveillance System (BRFSS), another cross-sectional
survey conducted by the CDC, shows similar increases in obesity among Americans, yet
to a lower degree. In 2001, according to the BRFSS, obesity prevalence had reached

20.9%, a 74% increase since 1990. (Mokdad et al., 2003) The lower level of prevalence

37



may be attributed to the method of self-reporting weight since the BRFSS is a telephone

survey.

Children and Adolescents

An increase in prevalence is being seen in all age populations. Identifying
trends in adolescents and children has been more difficult due to varying methods of
defining overweight and obesity in children. Childhood obesity has been reported in
terms of absolute weight, tricep skinfolds, weight-for-height percentiles, percent of ideal
body weight, and most recently by BMI. (Must et al., 1999) The majority of studies use a
BMI greater than either the 85 or 95™ percentile to define overweight in children and
adolescents. Ogden et al. also used NHANES 2000 data and showed the prevalence of
overweight (definition >95" percentile) at 15% in those of age 12-19 years old.
(Ogden et al., 2002) No matter what the method, trends for increases in prevalence are
similar over the years for each NHANES survey. As seen in adults, only small increases
were reported in children prior to the 1980s. (Chinn et al., 2001) Wang et al. utilized
nationally representative data from four countries (accounting for almost 1/3 of the
world’s children), looking at children age 6-18 years and “found a notable shift away
from undernutrition toward overnutrition.” (Wang et al., 2002) More specifically they
found similar rates of average annual increase of 0.5% and 0.6% in the prevalence of
overweight in Brazil and the U.S., respectively, Other parts of the world are seeing an

even higher average annual increase in childhood obesity of 1%, such as Canada.
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Australia and parts of Europe. (Lobstein et al., 2003) A study looking at European
countries also found that prevalence of overweight was higher in the southern countries
versus northern countries of Europe, ranging from 10-20% and 20-40%, respectively.
(Lobstein et al., 2003) Specifically in the United Kingdom, prevalence of overweight

children aged 7-11 years rose from 8% to 20% in the period from 1984-1998.

Scotland

Temporal trends in overweight and obesity are similar in Scottish and
American populations. As in the US, overall increases in the prevalence of obesity since
the 1980s in Scotland has been reported. (Hughes et al., 1997; Chinn et al., 2001;
Rossner, 2002) Using comparable calculations for BMI, prevalence has been shown to
increase in European countries with the largest increases seen in the UK. (Rossner, 2002)
In the 2001 National Health and Nutrition Survey in Scotland, overweight in men and
women was found to be 41% and 33%, respectively. Obesity in men and women was
found to be 33% and 20%, respectively. Those who were aged 19-24 years were least
likely to be obese with only 18% of men and 14% of women obese. In 1994, prevalence
of overweight and obesity in 4-11 year olds was 10% and 2.1% and 15.8% and 3.2% in
Scottish boys and girls, respectively. Data was analyzed using internationally accepted
BMI cut-off points of >85™ percentile and >95™ (Chinn et al., 2001) In 1999, obesity
was reported at 3.5% in people aged 15-24 years in the UK. (Rossner, 2002) In another

study, also using measured height and weight, prevalence rates in England were reported

39



as higher. Within this study, the rates of overweight and obesity were higher in Scotland
versus England. From data reported in the 1996 Health Survey for England, in children

aged 6-15 years, overweight and obesity was 16.8% and 31.1%, respectively.

College Population

In general, prevalence of overweight and obesity is not well characterized in
college students. Current data on college students’ weight status is limited. This may be
due, in part, by the lack of general consensus of the definition or classification of age in
college students. While almost 1 in 4 students in the college population in 2002 are
considered adolescents based on CDC classification, in research the rest of the population
group (older than 19 years) would often be grouped into studies with young adults, or
even all adults. (CDC, 1997)

The overlap in age groups in the college population creates a unique obstacle
for researchers, resulting in difficulty in comparison of data sets. Flegal et al.
(Flegal, 2001) compared three widely used reference sets using NHANES III data. The
first included those adopted by the CDC which are based on US growth charts for
children aged 2-19 years. Second, reference sets developed by Must et al. based on
NHANES I data. Third, reference sets developed by Cole et al. for international
comparison which correspond to BMI values of 25 and 30 as used adults. The three
methods did not give similar prevalence estimates, though did show similar trends in the

increase overtime. Differences between the methods were not systematic, for example
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differences may have occurred in the youngest or the oldest age groups, but not in all age
ranges. Flegal et al. found that using the adult BMI cut-off of 25 for overweight gave
higher prevalence than the other methods. Within a population of college students,
Huang et al. (Huang et al., 2003) demonstrated how the prevalence is different when
weight status is calculated with different methods. Using BMI percentile for those
students less than 19 years of age, prevalence of overweight and obesity was lower than
when using BMI directly.

Similarly, prevalence of overweight and obesity was found in a college
population when using the adult BMI value sets versus those using the growth chart BMI
percentiles by Lowry et al. (Lowry et al., 2000) Lowry used data from the National
College Health Risk Behavior Survey (NCHRBS), which measures health-risk behaviors
of college students across six important areas including unhealthy dietary behaviors. The
NCHRBS is an expansion of the YRBSS developed by the CDC in 1990 to monitor
priority health-risk behaviors among young persons. The YRBSS was expanded to
include the NCHRBS in 1995. The NCHRBS includes a nationally representative sample
of 4,838 undergraduate college students 18 years of age and older from 2- and 4-year
colleges and universities. Using a BMI greater than 27.8 for men and greater than
27.3 for women (based on 85" percentile value from BMI among persons aged 20-29
years in NHANES II), 20.5% of college students were overweight. Students aged 18-24
years represented 63.6% of the population and they were significantly less likely to be

overweight (15.5%) than students over 25 years of age (28.8%). (CDC, 1997; Lowry et
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al., 2000) When using adult standards for classification of overweight (BMI 25-29.9) and
obesity (BMI>30), 35% of college students were overweight or obese using self-reported
height and weight.

More recent studies have focused on the “Freshman 15” weight gain and
eating behaviors and concern over weight gain during the freshman year of college. A
preliminary Tuft’s University study found that 20% of university students are overweight
(scale unknown). This study, which is still in progress, has surveyed 315 students who
have completed assessments pre- and post-freshman year. Results have shown body
weight significantly increased during the first year of college in women and men, 4.5 and
5.5 pounds, respectively. (Economos et al., 2001) Similar findings of an average weight
gain of 4.6 pounds was observed during the freshman year at a small Midwestern liberal

arts college (mean age 18.5 years). (Graham et al., 2002)

Burdens of Obesity

Adults

With the obese population growing, the burden of obesity on society, as
individuals and as a whole, has become more evident. The health burdens of obesity are
manifested in the comorbidities of obesity. Overweight and obesity in adults have been
associated with a higher risk of developing diseases including coronary heart disease,
hypertension, type 2 diabetes, gallbladder disease, hyperlipidemia, asthma, osteoarthritis

and some cancers. (Must et al., 1999; Mokdad et al., 2003; WHO, 2004)
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The economic burden has probably received the most attention as government
and health maintenance organizations are spending more than ever on health care costs
related to overweight and obesity. Current estimates of monies spent on obesity-related
causes are between 6% and 9.1% of total U.S. medical expenditure. (Finkelstein et al.,
2003) These numbers reflect direct medical costs such as personal health, preventative
healthcare, hospital care, physician and allied services and medications. Additionally,
indirect costs of obesity include loss of productivity, which in 1994 accounted for 39.2
million days of lost work. Over just a six year period, physician office visits related to
obesity accounted for 62.6 million physician visits. (Wolf et al., 1998; Wolf, 2002) With
increasing numbers of those who are obese, we can only expect health care cost to
increase as “the evidence of the relationship between obesity and medical-care use and
cost has been consistent and generally dose-responsive.” (Wolf, 2002) A study by Pronk
et al. found that for each one-unit increase in BMI, this translated to a 1.9% increase in
median cost; with the population increases we have seen, this becomes a considerable
amount. (Pronk et al., 1999)

One must not forget the burden that overweight and obesity have on the
individual. Literature has demonstrated that overweight persons have lower health-
related quality of life (HRQL), compared to their normal weight counterparts. In a
review by Fontaine and Barofsky, a dose-relationship was found between degree of
HRQL-impairments and BMI, particularly with physical domains such as bodily pain and

vitality, even more so than with mental health. (Fontaine et al., 2001) Obesity not only
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has an impact on HRQL and morbidity, but statistics show a reduced life expectancy with
increasing body weight. It is estimated that overweight and obesity at age 40 are

associated with a decrease in life expectancy of about 7 years. (Peeters et al., 2003)

Children and Adolescents

Obesity-related diseases are also present in overweight and obese adolescents.
Review articles in the late 1990s reported health consequences of childhood and
adolescent obesity. (Dietz, 1998; Must et al., 1999) The most common adverse effects of
obesity in children are lipid disorders, gallstones, hepatic steatosis and insulin resistance.
Less commonly seen, overweight and obesity in childhood and adolescence increase the
risk of sleep apnea, polycystic ovary disease, pseudotumor cerebri, and orthopedic
abnormalities.

In a period (1979-1999) in which hospital length of stay is decreasing, there
has been an increase in the length of stay reported in obesity-related conditions in
children. While the pattern is stronger in adolescents than children, overall discharges
with obesity-related diseases have increased. Specifically, discharges with diagnosis of
diabetes have doubled, discharges with a diagnosis of gallbladder disease have tripled
and discharges with a diagnosis of sleep apnea have increased fivefold.
(Wang et al., 2002) Adult conditions such as cardiovascular disease, ovarian and colon
cancer, gout, and arthritis have been shown to have a positive relationship to overweight

in adolescence. (Dietz, 1998; Must et al., 1999; Jeffreys et al., 2003; Lubin et al., 2003)

44



Effects of obesity on children and adolescents are not limited to disease risks.
Learning difficulties have been seen in overweight adolescents. Possible etiologies
include sleep apnea or psychosocial problems. (Must et al., 1999) Inconclusive data exist
pertaining to self-esteem. While self-image is often shaped as a reflection of parental
messages as a child, lower self-esteem is often seen in adolescents due to peer messages.
(Dietz, 1998) Body image developed during adolescence is also said to be lower than
those who develop obesity in adulthood. (Must et al., 1999) Social and economic
burdens have been reported. This has been shown in obese females, independent of
income and education of family of origin, ethnicity, and self-esteem. Obesity is said to
be “the worst socioeconomic handicap that women who were obese adolescents can
suffer.” (Dietz, 1998) Specifically, females, obese as adolescents, were found to have
fewer years of completed education, lower family income, lower rates of marriage, and
higher rates of poverty.

Overweight and obesity during childhood and adolescence is not only
impacting children and adolescents during development, but studies are showing
persistence of obesity and increases in adulthood disease risks and mortality. While
inconclusive data on persistence of obesity exist, (Wright et al., 2001; Must, 2003) others
suggest that severe obesity at any age appears o persist, especially from adolescence into
adulthood. (Dietz, 1998; Dietz, 1999; Must et al., 1999)

Two studies have shown increased mortality associated with overweight and

obesity in childhood and young adulthood. Engeland et al. examined a Norwegian cohort
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of 227,003 boys and girls aged 14-19 years to examine this issue. (Engeland et al., 2003)
After persons were followed for a mean of 31.5 years, they found an increased risk of
death of 30% and 80% in male adolescents with BMI between the 85-95™ percentiles and
>95™ percentile, respectively. Similar numbers were found in female adolescents with an
increased risk of death of 30% and 100% with BMI between the 85-95™ percentiles and
>95™ percentile, respectively. While the oldest person in the study at follow-up was only
58 years of age, this study shows an association of mortality with middle age. Data from
Jeffreys et al. showed an increased importance of BMI in young adulthood (22 years old)
versus mid-adulthood (38 years old). (Jeffery et al., 2003) They found all-cause mortality
only associated with overweight in their population at 22 years of age in a historical
cohort of 629 men (mean age 22 years) with a mean follow-up of 35 years. Subjects had
received an annual medical examination while enrolled at the University of Glasgow
during 1948-1949. Follow-up for subjects was through a postal survey in 1963-66. BMI
was found to have increased from a mean of 21.4 to 24.2. Adult morbidity was elevated

in relation to overweight in childhood.

College Students

While obesity as a young adult has been linked to higher risks of mortality,
the number of obese young adults has increased in the U.S. In fact the largest increase in
class 3 obesity (BMI >40) was seen in persons aged 18 to 24 years. A study of college

students examining dieting behaviors by Heatherton et al. found a significant increase in
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the number of overweight females (BMI>27.3) and nonsignificant increase for males
(BMI>27.8) over a 10-year period since 1982. (Heatherton et al., 1995) As found in
adults, indicators of health and well-being have shown to be low in obese young adults.
Obesity, in a cohort of 14,779 of Australian young women aged 18-23 who were
participants in the baseline survey of the Australian Longitudinal Study on Women’s
Health in 1996, was associated with increases in hypertension, asthma, headaches,
backpain, irregular monthly periods, difficulty in sleeping and use of general practitioner
services, as well as with lower health related quality of life (HRQL) scale scores for

physical functioning, general health and vitality. (Brown et al., 2000)

Health Initiatives

United States

It is due to the sizeable effects that overweight and obesity have on
individuals, that countries and world organizations have developed numerous health
initiatives and publications to targeted prevention and reduction of obesity and
overweight. In the U.S., government funded initiatives, programs and publications
include Healthy People 2010, Healthier U.S., Nutrition and Your Health: Dietary
Guidelines for Americans, and 5-A-Day for Better Health. Health initiatives and
programs provide focus and education for target populations.

The 5-A-Day for Better Health program is supported by a unique private and

public sector team. The goal of this partnership is to increase the number of daily
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servings of fruits and vegetables Americans eat to 5 or more. (CDC, 2004) Nutrition and
Your Health: Dietary Guidelines for Americans provides “authoritative advice about how
good dietary habits can promote health and reduce risk for major chronic diseases.”
President George W. Bush’s Healthier U.S. initiative encourages Americans to achieve
better and longer life through steps such as being physically active each day, eating a
nutritious  diet, getting preventive screening and avoiding risky behaviors.
(Healthier US, 2004) Healthy People 2010 is a comprehensive set of disease prevention
and health promotion objectives for the nation to achieve over the first decade of the new
century. Overweight and obesity is listed as one of the Leading Health Indicators, or
major health issues, for the U.S. Healthy People 2010 is not the first of its kind. Healthy
People 2010 is the third 10-year plan of the U.S. Public Health Service, which has
included focus on nutrition and overweight. (Nestle et al., 1998)

Though some government programs such as Healthy People 2010 rely on
some outside resources in addition to governmental agencies, other health initiatives are
independent ventures. Shape Up America! is a high-profile initiative whose aim is to
reach all Americans with its message about the “importance of achievement and
maintenance of a healthy body weight through the adoption of increased physical activity
and healthy eating.” Shape Up America! is supported by a coalition of industry,
medical/health, nutrition, physical fitness, and related organizations and experts.

Globally, the World Health Organization has supported the road to change with its Global
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Strategy on Diet, Physical Activity and Health. This strategy hopes to improve public

health through healthy eating and physical activity. (WHO, 2004)

Scotland

As reported in the U.S., recommendations by the government of Scotland also
include goals about dietary intake and physical activity to maintain healthy weight.
Health is one of the devolved matters of the Scottish government (Scottish Executive).
Scotland’s goals on health can be found in the document, Towards A Healthier Scotland
— A White Paper on Health. The paper is an extension of the 1998 Green Paper. While
obesity is not among top priorities for which targets have been set to follow progress, diet
and physical activity are among national priorities which focus on changing the lifestyles
of Scottish people. (The Scottish Office, 1999) The Scottish Executive has recently
launched a ‘healthy living’ campaign to improve activity levels, eating and general
attitudes of the people of Scotland towards their health. The campaign is a renewed and
focused effort towards the 1996 Scottish Diet Action Plan. In addition to the government
supported programs, education efforts will be provided by primary producers,
manufacturers, supermarkets, caterers, and media. In 2003, the ‘healthy eating
campaign’ was launched “as a part of a long-term commitment to change Scotland’s diet
and produce a healthier population.” (Scottish Executive, 2003) Also similar to the US,
Scotland’s Department of Health recommends at the least, moderate activity thirty

minutes on at least five days of the week. (Health Education Board for Scotland, 2003)
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College Population

While national health initiatives are aimed at broad populations, focus on
disease prevention and health promotion are often found locally in one’s community, or
even one’s workplace. College students are a unique population which could be targeted
through university health services. While the university health services scope of practice
is changing, the campus community has become a center for education with increasing
emphasis on prevention of illness and promotion of wellness. (Olson et al., 1999)
Nutrition and eating disorders are commonly ranked among the top health concerns for
university students. (Cornell University Website, 2002; Gosline et al., 2003) The
university campus is becoming more heterogeneous, with only 40% of college students
being the stereotypical student. The remaining 60% may include older students, disabled,
commuting, distance-learning, minority and international students. (Olson et al., 1999)
College students provide an exceptional population to target for early prevention and
treatment of obesity. There are over 15 million students enrolled in 2- and 4-year
institutions in the U.S. College students are often at a life-stage of dramatic change,
leaving the confines of parental control and learning to be self-dependent. Dietary habits
and physical activity are primary risk factors for obesity that are “subject to change
during the college years.” (Patrick et al., 1992; Lowry et al., 2000) Physical activity has
been shown to significantly decrease between ages 18-24 years. (Patrick et al., 1992:
Bowman, 2002) Eating habits, whether maintained from childhood or developed during

these times, may affect a lifetime of health.
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Summary

In summary, it is well understood that obesity prevalence has increased in the
U.S. in all age groups, including that of collage age. While the health consequences of
overweight in college students are well-documented, little information exist regarding the
eating behaviors of their group. Without this information, strategies for intervention are
difficult to develop. Also, no comparison of eating behaviors have been made between
college students from other countries, and therefore, different cultures. A better
understanding of those issues should help guide those who are developing intervention

strategies targeting college students.
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CHAPTER III

SPECIFIC AIMS

Clearly, the magnitude of overweight and obesity is extensive throughout the
world, increasing at an alarming rate. The complexity of overweight and obesity present
a challenge individuals, practitioners and organizations whose endeavor is to prevent or
treat the condition. This study will focus on exploring obesity in a college student
population. The purpose of the study was to examine eating and health behaviors in two
culturally distinct locations to identify patterns in Oklahoma and Scotland. The specific
aims of this study are:

1. Describe the demographics, body mass index, dietary patterns, lifestyle, and
beliefs related to eating and health behaviors of college students at the University of
Oklahoma, United States.

2. Describe the demographics, body mass index, dietary patterns, lifestyle, and
beliefs related to eating and health behaviors of college students at the University of
Aberdeen, Scotland.

3. Compare patterns in demographics, body mass index, dietary patterns,
lifestyle and beliefs in the Oklahoma and Scotland college populations.

4. Identify associations between demographics, body mass index, dietary

patterns, lifestyle and beliefs and BMI in the Oklahoma and Scotland college populations.



CHAPTER IV

METHODS

Study Design

Data was collected for this study using a 44 question survey. The Food Intake
and Behavior Survey was a compilation of questions from previously published surveys
and items written specifically for this study (Appendix A). Content validity was based on
review and pilot testing by survey developers, researchers and other nutrition experts.
The survey was converted to teleform format by the General Research Center to assist
with analysis. Subjects were recruited from general education science classes during the
summer and fall of 2003. The survey was given in two geographic locations including
the University of Oklahoma, Norman, Oklahoma, United States of America and
University of Aberdeen, Aberdeen, Scotland, United Kingdom (UK). Fourteen of the
questions on the survey were reworded for the Scotland survey, taking into account the
metric system and other differences between the US and Scotland. Students were invited
by researchers and/or assistants not associated with the general education class to
complete the survey during normal lecture period very early during the semester.
Instructions were given on filling out the survey and reading the consent forms. Surveys
and consent forms were returned within the same lecture period. A research assistant
collected additional surveys completed by students located in the student union at the

University of Aberdeen in Aberdeen, Scotland. 313 surveys and 152 surveys were
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completed in the Oklahoma and Scotland, respectively. Surveys with incomplete
information such as missing height and weight were not used for analyses when BMI was
necessary. There were 306 and 118 surveys with self-reported height and weight from
the Oklahoma and Scotland, respectively.

The study was approved by the Institutional Review Board of the University

of Oklahoma Health Sciences Center, IRB Number: 10887.

Study Measures

Demographics
Ethnicity, family income, gender, and marital status were collected by self-

report during the survey.

Anthropometrics

Anthropometrics were collected by self-reported height and weight. Height
and weight were recorded in inches and pounds without shoes, respectively, in the
Oklahoma. Height and weight were recorded in centimeters and stones without shoes,
respectively, in Scotland. To avoid errors in reporting for weight or height, participants
were allowed to write in other units of measure, such as kilograms on the survey, which
was later converted by researchers. Body Mass Index (BMI) was calculated from
reported weight and height [(BMI = (weight in pounds / (height in inches) x (height in

inches)) x 703)]. Using the reference values as recommended by the CDC, weight was
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defined as follows: underweight = BMI < 18.5, normal weight = BMI between 18.5 and

24.9, overweight = BMI between 25 and 29.9 and obesity = BMI >30.

Diet and Lifestyle

Diet was assessed using quantitative questions about daily intake of water,
fruit, vegetables, meat, coffee/tea, regular sodas, and diet sodas. Intake of fish was
assessed per week. Dietary patterns pertaining to frequency of breakfast, fast food, and
restaurant eating per week were obtained. Frequency of meals (500-700 kcal) and snacks
(50-200kcal) per day was obtained. Time spent preparing and consuming individual
meals were also obtained. Lifestyle behaviors such as regular herbal and dietary
supplement (multivitamin and protein powder) use, cigarette smoking, alcohol use,

amount of sleep and exercise were assessed.

Weight Control and Dieting Practices

Participants beliefs about weight were assessed by the following questions:

e Have you ever used smoking as a weight control method?

o Have you ever been on a diet for weight loss?

o How would you describe your weight? (very underweight, slightly underweight, about
the right weight, slightly overweight, very overweight)

e Are you currently try to lose weight, gain weight, maintain weight, not doing anything

about weight
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The following statements were used to assess the participants’ beliefs about diet using a
Likert scale:

e Nutrition and exercise are important for good health

e [t is hard to eat a variety of foods

e Food labels are useful and helpful in planning my meals

Miscellaneous

Participants were questioned about events in their development. Students
were asked if they were breast-fed as an infant, how often their family ate dinner together
and if dieting was an issue in their household growing up. Participants’ opinion on

obesity and self-rated knowledge of nutrition was also reported.

Statistical Analysis

Analysis of data was completed using Statistical Analysis System software.
Descriptive statistics were generated for demographics and anthropometric data.
Chi-square analysis was used to assess differences in sociodemographic and behavioral
factors, between gender and location. For valid Chi-square test, collapsing of some
values was necessary due to sparseness within data. For instance, count value was less
than five in 40% of the frequency cells in the question referring to meat consumption. By
combining responses for ‘5-6 times/week’ and “>6 times/week’ count value was greater

than 5 in a sufficient amount of cells to allow for a valid chi-square test analysis.
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Spearman’s correlation coefficients were determined to associate ranked variables of
eating and health behaviors with BMI. The correlations were considered significant at

p <0.05.
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CHAPTER V

RESULTS

Subject Characteristics

The demographic characteristics of subjects are shown in Table 1. The
percentage of male/female in Oklahoma and Scotland study populations was
37.4%/62.6% and 48.2%/51.9%, respectively. Mean age for the males and females from
Oklahoma was 20.8 and 20.4 years, respectively, while the mean age for the males and
females from Scotland was 23.4 and 20.7 years, respectively. Percentage of subjects
unmarried in Oklahoma and Scotland was 98.1% and 96.4%, respectively.

Table 1: Demographic description of male and female college students from
Oklahoma and Scotland

Oklahoma Scotland
Male (n) Female (n) Male (n) Female (n)
Mean age (yrs) | 21.7£3.3 (114) | 20.6x1.7 (191) | 23.4£7.6 (61) | 20.7£5.36 (54)
Unmarried 97.4% (113) 98.5% (191) 92.3% (60) 100% (73)
Gender 37.4% (116) 62.6% (194) 48.2% (65) 51.9% (70)

The distribution of race among subjects is shown in Table 2. Race among
subjects in Oklahoma was 75.5% Caucasian, 7.1% African American, 5.2% Hispanic,
5.2% Asian, 4.5% Native American Indian, and 2.6% Other. Race of the subjects in

Scotland was 86.7% Caucasian, 8.2% Asian, 4.4% other, and 0.7% African.
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Table 2: Race/Ethnicity of Participants

Oklahoma Scotland

Male (n) Female (n) Male (n) Female (n)
Race (%)
Caucasian 79.3% (92) | 73.2% (142) | 79.9% (50) | 95.7% (67)
African 7.8% (9) 6.7% (13) 1.54% (1) -
Hispanic 2.6% (3) 6.7% (13) - -
Asian 4.3% (5) 5.7% (11) 15.4% (10) 1.4% (1)
Native American Indian 3.5% (4) 5.2% (10) - -
Other 2.6% (3) 2.6% (5) 6.2% (4) 2.9% (2)

BMI for the total subject population was 23.4. Mean BMI for males and
females from Oklahoma was 25.0 and 22.4, respectively. Mean BMI for males and
females from Scotland was 23.0 and 23.4, respectively. (Figure 1 and Table 3).
Distribution of weight status by BMI is shown in Table 4. In Oklahoma, 35.4% and 9.9%
of male and female college students were found to be overweight, respectively, while in
Scotland, 36.1% and 18.5% of male and female students were found to be overweight. In
Oklahoma, 9.7% and 3.7% of male and female college students were found to be obese,
respectively, while in Scotland, 3.3% and 3.7% of male and female students were found

to be obese.

Table 3: Anthropometric description of male and female college students from
Oklahoma and Scotland

W

Oklahoma Scotland
Male (n) Female (n) Male (n) Female (n)
Height (in) 70.9+3.4 (116) | 65.0+£3.0 (194) | 69.9+4.6 (64) | 65.4+3.7 (65)
Weight (Ibs) 179.9+39 (113) | 134.2+£24 (191) | 166.2431 (61) | 142.6+46 (56)
BMI (kg/m?) 25+4.5 (113) | 22.4£3.9 (191) | 24.1+4.5 (61) | 21.8+5.4 (54)
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Table 4: Distribution of weight status as characterized by BMI*

W

Location
Gender Underweight Normal Overweight Obese
OK Male 2.7% 52.2% 35.4% 9.7%
OK Female 5.8% 80.6% 9.9% 3.7%
SC Male 3.3% 57.4% 36.1% 3.3%

Figure 1: Box Plot of Mean Body Mass Index of Subjects
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Boxes indicate the middle half of the distribution of the data. T-bars include adjacent data. Dots indicate outliers within data.

Survey Results

The frequencies of responses for each of the multiple choice questions from
the four location/gender groups were examined by Chi Square analysis. A significant

difference between groups was observed for the responses to 87% of the questions.
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(Appendix C and D) No post hoc analysis was completed to determine differences
between individual groups, as this was judged to add little, if anything, to data
interpretation.

College students from Scotland more commonly reported behaviors that
reflect an overall healthier lifestyle than college students from Oklahoma. (Table 5) Male
and female college students from Scotland were more likely to consume breakfast daily
(38.6% and 49.3%) compared to male and females students from Oklahoma
(25.9% and 24.4%). Also, students from Scotland reported eating more fruits and
vegetables than students from Oklahoma. 51.4% and 55.8% of male and female students
from Scotland, respectively, reported eating 2-4 serving of vegetables per day, while
41.4% and 38.7% of male and female students from Oklahoma, respectively, reported
eating 2-4 serving of vegetables per day. Similarly, students from Scotland reported
eating more fruits than students from Oklahoma. 50.0% and 51.4% of male and female
students from Scotland, respectively, reported eating 2-4 servings of fruits per day while
28.4% and 29.5% of male and female students from Oklahoma, respectively, reported
eating 2-4 servings of fruits per day. Students from Scotland also reported eating less
meat than students from Oklahoma. 55.7% and 31.1% of male and female students from
Scotland, respectively, reported eating 2-4 servings per day of meat, while 64.7% and
60.8% of male and female students from Oklahoma reported eating 2-4 servings per day

of meat.
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Male and female students from Scotland reported fewer fast food and
restaurant meals per week. (Table 6) Male and female students from Scotland reported
eating fast food 2-4 times per week 35.3% and 16.4%, respectively, while students from
Oklahoma reported eating fast food 2-4 times per week 54.3% and 50.3% of the time.
Students from Scotland reported eating restaurant meals 2-4 times per week 13.4% and
2.6% of the time, respectively, while students from leahoma reported eating restaurant
meals 2-4 times per week 41.1% and 34.9% of the time, respectively.

Table 5: Responses to survey questions about breakfast, fruit, vegetable, and meat
consumption

Frequency of breakfast consumption

OK Male (n) OK Female (n) | SC Male (n) SC Female(n) Total (n)
Don’t eat breakfast | 24.1% (28) 18.1% (35) 20.0% (14) 12.0% (129) 19.0% (86)
1-3 times/week 37.1% (43) 36.3% (70) 28.6% (20) 28.3% (21) 34.0% (154)
4-6 times/week 12.9% (15) 21.2% (41) 12.9% (9) 10.7% (8) 16.0% (73)
24.4% (47 31.0% (141)

Servings of fruit per da

OK Male (n) OK Female (n) | SC Male (n) SC Female (n) Total (n)
0 servings 27.6% (32) 14.0% (27) 8.6% (6) 9.5% (7) 15.9% (72)
1 servings 42.2% (49) 54.9% (106) 35.7% (25) 29.7% (22) 44.6% (202)
2-4 servings 28.4% (33) 29.5% (57) 50.0% (35) 51.4% (38) 36.0% (163)
>4 servings 1.7% (2) 1.6% (3 5.7% (4 9.5% (7 3.5% (16)

Servings of veﬁetablc ger da;
SC Male (n)

OK Male (n) OK Female (n) SC Female (n) Total (n)

0 servings 9.5% (11) 9.8% (19) 10.0% (7) 5.2% 4) 9.0% (41)
1 servings 48.3% (56) 48.5% (94) 35.7% (25) 32.5% (25) 43.8 % (200)
2-4 servings 41.4% (48) 38.7 % (75) 51.4% (36) 55.8% (43) 44.2% (202)
>4 servings 0.9% (1) 3.1% (6 2.9% (2) 6.5% (5 3.1% (14)

Servings of meat per da

I servings 8.6% (10) 30.9% (60) 35.7% (25) 58.1% (43) 30.4% (138)
2-4 servings 64.7% (15) 60.8% (118) 55.7% (9) 31.1% (23) 56.2% (255)
5-6 servings 17.2% (20) 4.6% (9) 43% (3) 2.7% (2) 7.5% (34)
~6 servings 8.6% (10) 1.0% (2) 2.9% (2) 0.0% (0) 3.1% (14)

Don’t eat meat 0.9% (1) 2.6% (5 1.4% (1) 8.1% (6) 2.9% (13)

62



Table 6: Responses to survey questions about fast food and restaurant meals
consumption

Frequency of eating fast food meals per week

OK Male (n) OK Female (n) | SC Male (n) SC Female (n)
I time / week 18.1% (21) 34.2% (66) 36.8% (25) 50.7% (37) 33.1% (149)
2-4 times / week 54.3% (63) 50.3% (97) 35.3% (24) 16.4% (12) 43.6% (196)
5-6 times / week 14.7% (17) 5.2% (10) 1.5% (1) 2.7% (2) 6.7% (30)
> 6 times / week 3.4% (4) 2.1% (4) 1.5% (1) 0.0% (0) 2.0% (9)

Frequency of eating restaurant meals per week

OK Male (n) OK Female (n) | SC Male (n) SC Female (n) Total (n)
1 time / week 53.4 % (62) 59.9% (115) 56.7% (38) 61.8% (47) 58.1% (262)
2-4 times / week 41.1% (48) 34.9% (67) 13.4% (9) 2.6%(2) 27.9% (126)
5-6 times / week 4.3% (5) 1.0% (2) 3.0% (2) 0.0% (0) 2.0% (9)
> 6 times / week 0.0% (0) 1.6% (3) 1.5% (1) 0.0% (0) 0.9% (4)
Don’t eat restaurants | 0.9% (1 2.6% (5 25.4% (17 35.5% (27 11.1% (50)

College students from Oklahoma did, however, report less coffee or tea
consumption and cigarette and alcohol use than students from Scotland. (Table 7) 60.3%
and 47.9% of male and female college students from Oklahoma reported not drinking tea
or coffee, respectively, while, 30.4% and 27.3% of male and female college students
from Scotland reported not drinking tea or coffee, respectively. 83.6% and 89.7% of
male and female college students from Oklahoma reported no cigarette use, respectively,
while 73.1% and 68.9% of male and female college students from Scotland reported no
cigarette use, respectively. 32.8% and 37.6% of male and female students from
Oklahoma reported no use of alcohol, respectively, while 28.6% and 8.2% of male and

female college students from Scotland reported no use of alcohol, respectively.
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Table 7: Responses to survey questions about coffee, tea, smoking and alcohol
consumption.

OK Male (n) OK Female (n) SC Male (n) SC Female (n) Total (n)
1-2 servings 31.9% (97) 44 3% (86) 34.8% (24) 37.7% (29) 38.6%
3-4 servings 6.0% (7) 5.7%(11) 18.8% (13) 22.1%(17) 10.5% (48)
5-6 servings 1.7% (2) 1.5% (3) 8.7% (6) 6.5% (5) 3.5% (16)
>6 servings 0.0% (0) 0.5% (1) 7.2% (5) 6.5% (5) 24%(11)
Don’t drink tea or 60.3% (70) 47.9% (93) 30.4% (21) 27.3% (21) 45.0% (205)
coffee
Frequency of cigarette smoking per da

OK Male (n) OK Female (n) | SC Male (n) SC Female (n) Total (n)
1-4 cigarettes 7.8% (9) 7.2% (14) 9.0% (6) 6.8% (5) 7.5% (34)
5-10 cigarettes 6.0% (7) 2.1% (4) 7.5% (5) 13.5% (10) 5.8% (26)
11-15 cigarettes 0.9% (1) 1.0(2) 1.5% (1) 6.7% (5) 2.0%(9)
>15 cigarettes 1.7% (2) 0.0% (0) 9.0% (6) 4.1% (3) 2.4% (11)

Frequency of alcohol (beer, wine, liquor) use per week
OK Male (n) OK Female (n) | SC Male (n) SC Female (n) Total (n)

1 day/week 21.6% (25) 30.9% (60) 15.7% (11) 21.9% (16) 25.0% (112)
2-3 days/week 33.6% (39) 28.9% (56) 34.3% (24) 57.5% (42) 36.0% (161)
4-5 days/week 9.5% (11) 2.6% (5) 17.1% (12) 11.0% (8) 7.9% (36)
6-7 days/week 2.6% (3) 0.0% (0) 4.3% (3) 1.4% (1) 2.0% (7)
Don’t drink alcohol 32.8% (38 37.6% (73) 28.6% (20 8.2% (6 30.0% (137
Servings of alcohol use per drinking occasion

OK Male (n) OK Female (n) | SC Male (n) SC Female (n) Total (n)
1 serving 7.7% (9) 15.1% (29) 21.7% (15) 19.1% (14) 15.0% (67)
2-4 servings 23.3% (27) 30.7% (59) 27.5% (19) 43.8% (32) 30.0% (137)
5-6 servings 14.7% (17) 10.9% (21) 8.7% (6) 15.1%(11) 12.0% (55)
> 6 servings 20.7% (24) 3.7 % (7)) 13.0% (9) 12.3% (9) 11.0% (49)
Don’t drink alcohol 33.6% (39) 39.6% (76) 29.0% (20) 9.6% (7) 32.0% (142)

College students from Oklahoma and Scotland were similar among other
eating and health behaviors. (Table 8) Overall, most college students ate between 2
(38.5%) and 3 (49.7%) meals/day. The majority of college students ate 1-2 snacks per

day (70.8%), with another 16.9% eating 3-4 snacks/day. While males from Scotland
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appeared to drink larger amounts of soda (>3 sodas per day - 20.1%) than all other groups

of students, 54% of all college students are drinking soda on a daily basis.

Table 8: Responses to survey questions about meal, soda, and snack consumption.

Mcals per day ( Meal

500-700 kcal)

OK Male (n) OK Female(n) SC Male(n) SC Femalc(n) Total (n)
1 meal 0.9% (1) 3.1% (6) 10% (7) 3.9% (3) 3.7% (17)
2 meals 36.2% (42) 43.3% (84) 32.9% (23) 35.1% (27) 38.5% (176)
3 meals 44.8% (52) 49.5% (96) 50.0% (35) 57.1% (44) 49.7% (227)
4 meals 11.2% (13) 3.6% (7) 5.7% (4) 1.3% (1) 5.5% (25)
>4 meals 6.9% (8 0.5% (1) 1.4% (1) 2.6% (2) 2.6% (12)

ServinEs of snacks ger da;

OK Male (n) OK Female (n) SC Male (n) SC Female (n) Total (n)
1-2 snacks 65.5% (76) 77.7% (150) 59.4% (41) 71.4% (55) 70.8% (322)
3-4 snacks 21.6% (25) 10.9% (21) 23.2% (16) 19.5% (15) 16.9% (77)
>4 snacks 2.6% (3) 1.6% (3) 7.2% (5) 5.2% (4) 3.3% (15)
Don t eat snacks 9. 8% (19) 3.9% (3) 9 0% (41
Servings of soda per da

OK Male (n) OK Female (n) SC Male (n) SC Female (n) Total (n)
1 serving 23.3% (27) 29.0% (56) 31.4% (22) 32.9% (25) (28.6% (130)
2-3 servings 25.9% (30) 18.1% (35) 20.0% (14) 17.1% (13) 20.2%) (92)
3-4 servings 5.2% (6) 3.6% (7) 11.4% (8) 2.6% (2) 5.1% (23)
>5 servings 0.9% (1) 1.0% (2) 8.7% (4) 3.9%(3) 2.2% (10)
Don’t drink soda 44 8% (52) 48.2% (93 31.4% (22 43.4% (33 44.0% (200)

While use among all college students of herbal supplement use is rare
(12.2%), dietary supplement use is more common (34%). (Table 9) The student group
with the largest percentage of use of dietary supplements was males from Oklahoma
(44.8%). Overall, over half of all students from both countries exercised at least
20 minutes in length, 1-4 times per week (53%). American male students were more

likely than all the college students as a group, with 51.7% exercising 4-7 days a week.

On average, only 10% of all college students didn’t exercise.
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Table 9: Responses to survey questions about herbal and dietary supplement use
and exercise.

Use of hcrbal supplements

OK Male _—“ OK chalc (n) § SC Malc (n) emale (n) . Total (n)
Yes 14.7% (17) 9.3% (18) 17.6% (12) 10.8% (8) 12.2% (55)
No 85.3% (99) 90.7% (175) 82.4% (56) 89.2% (66) 87.8% (396)

[OKMale (n) | OK Female(n) | SCMale(n) | SC Female(n) | Total (n) _
Yes 44.8% (52) 36.5% (10) 21.5% (14) 21.6% (16) 34.0% (152)
No 55.2% (64) 63.5% (122) 78.5% (51) 78.4% (58) 66.0% (295)

Days of exercise that’s at least 20 minutes in length and also makes you sweat

OK Male (n) OK Female (n) SC Male (n) SC Female (n) Total (n)
1-2 days 16.4% (19) 28.5% (55) 27.5% (19) 29.0% (22) 25.0% (115)
3-4 days 25.0% (29) 33.7% (66) 27.5% (19) 21.1% (6) 28.0% (129)
4-5 days 25.0% (29) 13.0% (25) 13.0% (9) 21.1% (16) 17.0% (79)
6-7 days 26.7% (31) 16.1% (31) 21.8% (15) 14.5% (11) 19.0% (88)
Don’t exercise | 6.9% (8) 8.8% (17) 10.1% (7) 14.5%(11) 10.0% (43)

Forty-one percent of college students, as a group, reported dieting at some
point for weight loss. (Table 10) While students from Oklahoma were more likely than
students from Scotland to have dieted for weight loss (45.5% vs. 30.0%), females within
each country reported the highest levels of dieting (OK 56.6%, SC 46.1%). Only 5% of
all students had ever used smoking as a weight control method, with female college
students from Scotland most likely to report yes (10.8%).

Table 10: Responses to survey questions about diet and smoking as a weight control
method

Use of smoking as a weight control method

OK Male (n) OK Female (n) SC Male (n) SC Female (n) Total (n)
Yes 3.5% (4) 4 7% (9) 2.9% (2) 10.8% (8) 5.0% (23)

()K Male (n) OK Female (n) SC Male (n) B SC Female (n) Total (n)
Yes 30.2% (35) 56.3% (108) 11.8% (8) 46.1% (35) 41.0% (186)
69 8% 81 : 54 0%(41)
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The majority of students in Oklahoma and in Scotland considered their
knowledge of nutrition to be “average,” with almost 20% of participants reporting
“excellent.” (Table 11) While most of the college students from Oklahoma and Scotland
“strongly agreed” with the statement that “Nutrition and exercise are important for good
health” (92.6% and 78.6%), some students from Scotland, especially female, reported
only somewhat agreeing (13.6% and 25.7%).

Table 11: Responses to survey questions about knowledge of nutrition and
importance of diet and exercise for good health

Self-rated knowled e about nutrition

OK Male (n) OK Female (n) SC Male (n) SC Female (n) Total (n)
Poor 6.0% (7) 9.3% (18) 9.0% (6) 9.3% (7) 8.0% (38)
Average 69.0% (80) 73.6% (142) 64.2% (43) 72.0% (54) 71.0% (319)
Excellent 25.0% (29) 16.6% (32) 25.4% (17) 17.3% (13) 20.0% (91)
Nonexistent 0.0% (0) 0.5% (1 1.5% (1) 1.3% (1) 0.7% (3)

“Nutrition and exercise are important for good health”

OK Male (n) OK Female (n) SC Male (n) SC Female (n) Total (n)
Strongly agree 91.4% (106) 93.3% (181) 84.9% (56) 73.0% (54) 88.0% (397)
Somewhat agree 7.8% (9) 6.2% (12) 13.6% (9) 25.7% (19) 11.0% (49)
Somewhat disagree | 0.0% (0) 0.0% (0) 1.5% (1) 0.0% (0) 0.2% (1)
Strongly disagree 0.9% (1) 0.5% (1) 0.0% (0) 0.0% (0) 0.4% (2)
No opinion 0. 0% 0) 0.0% (0) 0.0% (0

Spearman Correlation

Spearman’s correlation analyses (Table 12) revealed positive relationships
between the servings of meat and BMI in male and female college students from
Oklahoma (OK/male: r = 0.19, p = 0.04, OK/female: r = 0.17, p = .02). A positive
correlation of use of fast food and BMI trended toward significance in both female
student groups in Oklahoma and Scotland (OK/female: r = 0.11, p = 0.13,

UK/female: r = 0.24, p = 0.10). BMI and days of exercise per week showed positive
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correlation with BMI in male college students from  Oklahoma
(OK/male: r = 0.20, p = 0.03). Positive correlation between BMI and cigarette use was
found in female college students from Scotland (SC/female: r = 0.37, p = 0.008). A
significant positive correlation of servings of alcohol per day and BMI was found in male
college students from Oklahoma (OK/male: r = 0.23, p = 0.013), while in the same group
positive correlation of servings of alcohol per week and BMI trended towards
significance (OK/male: r = 0.16, p = 0.09).

Negative correlations were found between BMI and servings of vegetables per
day in female college students in Oklahoma (OK/females: r = -0.14, p = 0.05).
Significant negative correlations with BMI was found among male college students from
Oklahoma with the number of snacks per day (OK/male: r = -0.26, p = 0.01). Significant
negative correlations were also found between soda and BMI among male college
students from Oklahoma (OK/male; r = -0.31, p = 0.0009). A negative correlation of
dietary supplement use and BMI was found in male college students from Oklahoma
(OK/male: r = -0.20, p = 0.03).

College students history of dieting was negatively correlated with their BMI
(r=-0.27, p=0.004, r =-0.32, p = 0.000004, r = -0.42, p = 0.0007, r =-0.37, p = 0.006),
in OK/male, OK/female, SC/male, SC/female, respectively. Similar negative correlations
between use of smoking as weight control method in both females from Oklahoma and
Scotland (OK/female: r = -0.17, p = 0.016, SC/female: r = -.029, p = 0.04). Complete

table of spearman correlation and BMI and raw data is available in Appendix E.
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Table 12: Spearman correlations (r values) of BMI with eating and health behaviors

e e e S et

OK Males | OK Females | SC Males | SC Females

Breakfast -0.12 0.01 -0.13 -0.03
Meals per day 0.11 0.04 -0.24 0.02
Servings per day 0.04 -0.10 -0.18 0.04
Vegetable servings per day *0.18 *-0.14 -0.13 -0.18
Meat servings per day *0.19 *-0.17 0.10 0.17
Fish servings per week *0.25 -0.03 -0.14 -0.06
Snacking occasions per day **.0.26 -0.01 -0.01 0.05
Regular soda servings per day *-0.31 0.09 -0.06 0.01
Fast food meals per day 0.01 0.11 0.08 0.24
Restaurant meals per day -0.02 -0.03 -0.04 0.07
Herbal supplement use -0.09 0.11 -0.01 -0.04
Dietary supplement use *-0.20 0.05 0.00 -0.18
Cigarettes smoked per day -0.11 0.07 -0.11 *0.37
Alcohol use, days per week 0.16 0.08 -0.23 0.12
Alcohol servings per day **0.23 -0.03 -0.17 0.19
Days of exercise per week *0.20 0.04 0.08 0.06
Use of smoking as weight control -0.08 -0.17 0.00 *-0.29
Experience with dieting for **_() 27 ¥*_() 32 **_(0.43 *_0.37
weight loss

Frequency of family dining when 0.00 -0.03 -0.20 0.20

growing up

*p< 05, ¥*p=<.001

Mean BMI and dieting and breastfeeding

When responses to questions were compared to mean BMI, a higher BMI was

seen in students who reported that dieting was an issue in their household growing up.

(Table 13) Lower mean BMI was reported in those who reported being breastfed versus
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those who had not been breastfed. Inversely, US females and SC males reported higher

BMI among those who were breastfed versus not breastfed.

Table 13: Mean BMI for responses to survey questions about dieting and

breastfeeding
Breast-fed as an infant
Mean BMI OK Male (kg/m”) OK Female (kg/m”) SC Male (kg/m") SC Female (kg/m”)
Yes 24.5 219 23.9 22.3
No 254 21.8 228 23.4
24.8 25.0

Don’t know

an issue in your household?

Mean BMI OK Male (kg/m”) OK Female (kg/m”) SC Male (kg/m")

Yes 25.7 22.8 255 23.8
No 24.6 22.2 23.6 225
Don’t know 33.7 20.6 24.5 25.6

70



CHAPTER VI

DISCUSSION

In this study, we set forth to describe and compare the eating and health
behaviors of college students in two culturally distinct populations. Since limited
epidemiological information on the eating and health behaviors of college students is
available, this information will allow health care providers, including college health
services and other community health providers, to develop programs that better serve the
needs of college students. We also examined the relationship of their behaviors to their
body mass index, which will provide additional insight into which health behaviors might

be predictive of obesity development.

Body Mass Index

Because overall distributions of obesity are similar in both countries, we did
not expect large differences between rates of overweight and obesity in our student
populations. In our study, overall distribution of BMI was similar in the two countries
(Figure 2). More men were overweight than women, with males from Oklahoma
reporting the largest percent obese (9.7%). Overweight and underweight were more
prevalent in females from Scotland (18.5% and 9.3%) than in females from Oklahoma

(9.9% and 5.8%), with the same rate of obesity (3.7%). Similarly, results from NCHRBS
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in the US, showed overweight and obesity in a sample of 4,609 undergraduate students to
be 23.6% and 11.4%, respectively (Lowry et al., 2000).

Figure 2: Distribution of BMI by weight status

. 'O Obese
~ OOwerweight |

‘ Normal

@ Underweight 5

? OK Male OK Female SC Male SC Female

The mean BMI found in our college student populations was 23.4. Mean BMI
for males and females from Oklahoma was 25.0 and 22.4, respectively. Mean BMI for
males and females from Scotland was 23.0 and 23.4, respectively. As in nationally
representative data and other studies, the percent of overweight and obese in the younger
aged person, such as college students (the average age was 21.6 years in our subjects), is

lower in comparison to older adults. (Heatherton et al., 1995; Flegal et al., 2002) In a
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cross-sectional study of 736 college students, Huang et al. (Huang et al., 2003) also used
self-reported height and weight and found a mean BMI of 22.8 + 3.3. A similar study
collected self-administered surveys on health-related behaviors of 116 women at a
college health fair. Height and weight were measured. Mean BMI was 23.8 with the
distribution of overweight and obese at 18.4% and 9.2%, respectively.

(Clement et al., 2004)

Eating Behaviors

Meals, Breakfast and Snacking

Similar behaviors were seen between college students from Scotland and
Oklahoma in meal and snacking patterns. Most students (70.8%) ate 1-2 snacks per day
with about 9% not eating snacks. Slightly higher snacking percentage was reported in a
study using NHANES 1994-1996 data with 84% of young adults reporting snacking.
(Zizza et al., 2001) In some previous studies snacking has been shown to be inversely
correlated with BMI, as seen our study in college students from Oklahoma that were
male. While other gender and population groups in our study showed no correlation with
BMI and snacking frequency, in male students from Oklahoma, snacking frequency was
negatively correlated with BMI (r = -0.26 , p < 0.001). Because the majority of college
students are snacking at some point during the day, particular attention should be made to
snack choices and quantity. According to nationally representative surveys by USDA,

energy per snacking occasion has been shown to increase in young adults.
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(Zizza et al., 2001) While some studies suggest a “grazing” pattern may result in a more
even hunger profile which may prevent over consumption calories, if snacks were
consumed without compensation at meals or through expenditure, increased snacking
could result in increased weight.

Meals were assessed separately from snacks. Most college students reported
eating 2 meals (38.5%) or 3 meals (49.7%) per day in our study. Interestingly, number
of meals per day was similar among the two populations, despite the fact that students
from Scotland were found to consume breakfast on a more regular basis. Only one in
four students from Oklahoma ate breakfast everyday, while almost one in two students
from Scotland ate breakfast everyday. Breakfast consumption was lower than other
reports in college students. Clement et al. reported 64.7% of females reported eating
breakfast on most days. (Clement et al., 2004) Even if data were combined to report
those students in Oklahoma eating breakfast greater than days per week, this total is still
less than 50% of students. From the other perspective, almost one in four males from
Oklahoma and one in five females from Oklahoma is skipping breakfast. While studies
report a decrease in breakfast consumption in children and adolescent populations,
(Siega-Riz et al., 1998; Lytle et al., 2000) a longitudinal study from 1982-1992 showed
less college students were skipping breakfast. In 1992, they reported less than 10% of
students were skipping breakfast. (Heatherton et al, 1995) Similarly, Ma et al.
(Ma et al., 2003) reported only 3.6% of adults in a longitudinal cholesterol study skipped

breakfast. Higher rates of skipping breakfast, as seen in our study, were reported in three
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other studies. Utilizing NHANES data, Cho et al. reported 20% of Americans were
skipping breakfast. (Cho et al., 2003) Using CSFII, Siega-Riz et al. reported 25% and
35% of boys and girls aged 15-18 years were not eating breakfast. (Siega-Riz et al., 1998)
The highest percentage of skippers came from data in the Bogalusa Heart Study. Nicklas
et al. reported 37% of young adults (mean age 23) were breakfast skippers.
(Nicklas et al., 1998)

Since total number of meals was similar among students from Scotland and
Oklahoma, there may be a difference in eating pattern that is unknown and requires more
research. Students who skip breakfast may replace the meal with a late evening or
nighttime meal. One study of American college students found the evening snack was a
variable that explained weight gain in a study quantifying the weight gain in freshman
students. (Levitsky et al., 2004)

Overall, breakfast eating and number of meals per day in our study showed no
significant correlations with BMI. Our results are contrary to other reports suggesting

that breakfast eating might reduce BMIL. (Ma et al., 2003, Schlundt et al., 1992)

Fruit, Vegetable and Meat Consumption

A study looking at the trends in health behaviors of European university
students found an overall decrease in fruit consumption between 1990 and 2000. In
students from an English university specifically, intake was actually stable.

(Steptoe et al., 2002) In the US, national fruit and vegetable consumption is increasing.
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(Li et al., 2000; Krebs-Smith et al., 2001) In our study, students from Scotland were
eating more fruits and vegetables than those students from Oklahoma. Eating 2-4
servings of both fruits and vegetables per day was reported by half of male and female
students from Scotland. On the other hand, students from Oklahoma reported eating 2-4
servings of fruits and vegetables only 29% and 39% of the time, respectively. Almost
half of students in Oklahoma eat one serving of fruit and vegetable each per day.
Comparison to other reports that combine fruit and vegetable servings is difficult due to
our survey method; though we can conclude that at least half of college students from
Oklahoma are not meeting recommendations in the USDA Food Guide Pyramid,
with < 2 servings of fruit and vegetable per day as reported in our study.

Though significant inverse associations of intake of fruits and vegetables and
BMI was not found in our study as in other studies, (Trudeau et al., 1998; He et al,,
2004), an inverse association of number of servings of fruits and vegetables and BMI
trended towards significance found in our study. In females from Scotland, vegetable
intake and BMI trended towards significance. (SC/female: r = -0.18, p = 0.19). Inverse
correlations of BMI and servings of fruit also trended towards significance in females
from Oklahoma (r = -0.10, p = 0.19) and males from Scotland (r =-0.18, p = 0.16).

Consistent findings with servings of meat eaten per day were found in our
study. Significant positive correlation with BMI was found in male and female college
students from Oklahoma (OK/male, r = 0.19, p=0.04; OK/female, r = 0.17, p = 0.02).

Positive correlation of BMI and meat consumption was also found by Maskarinec et al.
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(Maskarinec et al., 2000) in a cross-sectional study of 514 multiethnic women using
food-frequency questionnaire. The “meat” pattern, which was characterized by high
intake of processed and red meats, fish, poultry, eggs, fats and oils, and condiments, was
found to be positively associated with BMI. A positive association of meat consumption
was found with weight change in a study using data from the Cancer Prevention Study II.
The study was a prospective study which surveyed participants about personal and
medical history, food frequencies, cigarette smoking and alcohol consumption. The
follow-up nutrition survey was completed by 184,448 of participants 10 years later
(baseline age 50-74 years). Higher BMI was also found in a study looking at the effect of
breakfast type on BMI. Persons eating “meat and eggs” for breakfast ranked among the
highest BMI. (Cho et al., 2003)

Overall, servings of meat eaten per day was higher in those college students
from Oklahoma. While 35.7% of males from Scotland and 58.1% of females from
Scotland reported eating one serving of meat per day, only 8.6% of males from
Oklahoma and 30.9% of females from Oklahoma ate one serving of meat per day. The
largest amounts of meat were eaten by males in the Oklahoma, with 25.8%
eating >5 servings of meat per day. Conversely, 8.1% of women from Scotland reported
not eating meat. Data from a national survey in Scotland indicates that while 20% of
men and 34% of women reported eating meat once a week or less (including never),
54% of men and 52% of women report eating meat two to four times a week.

(Scottish Health Statistics, 1998) Data from the CSFII 1994-96 in the US indicates the
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national average of meat per day is 4.8 oz, which indicates the majority of college
students from Oklahoma are reporting similar amounts of meat consumption per day.

(Lin, 2003)

Food Away From Home and Soda Consumption

Increased frequency of food away from the home, especially fast food
consumption, is thought to increase the risk of obesity because of larger portions and
higher energy density of food choices. (Young et al., 2003) Our data showed patterns
that college students from Scotland are consuming fewer meals from fast food or
restaurants than students from Oklahoma. Forty-four percent of male and fifty-nine
percent of female students from Scotland are eating fast food or restaurant meals one day
of the week. On the other hand, 28% of males and 31% of females from Scotland
reported no consumption of fast food or restaurant foods. In Oklahoma, less than 10% of
students report not eating fast food or restaurant foods. At a minimum, 28% of females
from Oklahoma and 58% of males from Oklahoma have fast food and restaurant meals
once a week. The majority of the remainder of college students from Oklahoma are
reporting fast food and restaurant use 2-4 times per week 51% and 37%, respectively.
The highest use of fast food meals (5-6 times/week) was reported by 15% of males in
Oklahoma.

As seen in other studies, positive correlations of fast food consumption and

BMI trended towards significance in women but not men in our study
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(OK/female, r =0.11, p = 0.13; SC/female, r = 0.23, p = 0.10). (Jeffery et al., 1998) Two
other studies looking only at females, both girls and adults, also found a positive
association of fast food consumption and BMI. (French et al., 2000; Thompson et al.,
2004)

Soda consumption was common in both groups of college students. Fifty-four
percent of college students are drinking at least one soda per day. Similar findings
showed 56% of females (19 years of age) were found drinking soda on a given day in a
study using 1994 CSFII data. (Bowman, 2002) Another study using 1994 CSFII found a
higher percentage of adolescents (male and female) consuming sodas on at least one day
of two days reported (64%). (Harnack et al., 1999) In general, students from Scotland are
drinking slightly more soda than students from Oklahoma with 20% of males from
Scotland drinking >3 servings of cola per day.

While regular soda consumption was not found to be positively correlated to
BMI in our population, we can conclude that sodas are contributing a large amount of
calories to a portion of the college student population total daily energy intake.
Surprisingly, BMI was found to be negatively associated with BMI in males from
Oklahoma (r = -0.31,p < 0.001). While 44.8% of males from Oklahoma reported not
drinking regular soda, the majority of the remaining males limited sodas to less than three
sodas per day. Similarly surprising findings were reported in a study of high school
students in relation to use of fast food restaurants. This study also found a negative

correlation between fast food restaurant use and BMI. Fast food restaurant use was also
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positively associated with soda consumption. Authors suggested that results may be due
to the fact that adolescents are “experiencing growth and currently have high energy
needs.” (French et al., 2001) It is reasonable to consider the risks of obesity development
that male college students put themselves into, if soda consumption remains the same as

energy requirements decrease in coming years.

Lifestyle Factors

Physical Activity

Vigorous exercise that was 20 minutes in length was reported by 36.8% of
college students on >4-7 days of the week in the current study. For comparison to other
studies which generally report exercise for >3 days of the week, 65% of our sample
reported exercise on >3 days of the week. In Scotland and Oklahoma, exercise
on >3 days of the week was reported 59% and 68% of college students, respectively.
Overall, 1 in 10 college students in the current study reported not exercising at all. While
one study of college students reported a higher percentage of students exercising three or
more days of the week, (Clement et al., 2004) just over one-third of college students were
reported to be exercising three or more days of the week in a national and in an individual
campus study. (Haberman et al., 1998; Lowry et al., 2000) The campus study consisted of
a survey given in classrooms chosen by random selection on a large urban university.
Students (n=302) were asked about their diet and exercise behaviors. Thirty-nine percent

of students reported exercising 3 or more times per week. (Haberman et al.. 1998) In the
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NCHRBS, as previously described, 37.6% of college students reported vigorous physical
activity on 3 or more days of the week. (CDC, 1997)

Exercise was positively correlated with BMI in males from Oklahoma in our
study (r = 0.20, p = 0.03). Again, we have observed another surprising correlation with
BMI. The positive correlation may be due to overweight due to larger body mass versus
body fatness. A similar relationship has been observed in a military population.

(Prentice, 2001)

Supplement Use

Dietary supplement use in our population was reported in about one in three
students. While reports of supplement use was equal among male and female students in
Scotland, males in Oklahoma were more likely to use dietary supplements than females,
44.8% vs. 36.5% respectively. This may have been due in part because protein
supplements were included as a dietary supplement in this question. A study, reporting
on non-vitamin, non-mineral supplement (NVNM) use in college students (n=272),
reported 43-57% of students used vitamin/mineral supplements. Use of herbal
supplements in our study was also considerably lower than reported in their study
(12.2% vs. 48.5%). (Newberry et al., 2001) Another study of 26.3% of college students
used NVNM supplements. (Perkin et al., 2002)

In our study, no significant association with BMI and dietary supplement use

was seen in our subjects.
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Alcohol and Cigarette Use

Alcohol and cigarette use among college students was prevalent in both
groups. While a larger portion of students in Oklahoma reported not drinking alcohol
than in Scotland (35.8% vs 18.1%), we recognize that laws for alcohol consumption are
different in Scotland and Oklahoma with lawful drinking at the age of 18 and 21,
respectively. Similar to the numbers reported in the Oklahoma, 31.8% of students in the
NCHRBS reported no use of alcohol in the past thirty days. (CDC, 1997) Overall, in
Great Britain, it is reported that larger numbers of people are not drinking than numbers
found in our study (26% of men and 41% in women). Though data also reports young
people in Great Britain are more likely to exceed recommended levels of alcohol
consumption. In our study, of those students drinking alcohol, the majority of college
students were drinking 2-3 days per week, with 2-4 servings of alcohol per day. Most
remarkable was the substantial amounts of alcohol consumption in males from Oklahoma
and females from Scotland. 20.7% of males from Oklahoma were drinking greater than
six servings of alcohol when drinking. When females from Scotland are consuming
alcohol, 43.8% and 27.4% report drinking 2-4 servings or >5 servings per day,
respectively. According to the General Household survey (National Statistics, 2004), the
largest increase in excessive consumption over the recommended levels of alcohol
consumption has been seen in women aged 16-24 years.

Consumption patterns may play a role in weight status, as different

correlations with BMI were found males from Scotland and males from Oklahoma. A
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positive correlation of days of alcohol consumption and BMI nearing significance was
seen in males from Oklahoma (OK/male, r = 0.16, r = 0.09) while an inverse correlation
of alcohol consumption and BMI nearing significance was seen in males from Scotland
(SC/male, r = -0.22, p = 0.07). Furthermore, a significant positive correlation between
amounts of alcohol consumed per occasion among male college students from Oklahoma.
Our data reflects similar controversy in obesity research which also has found conflicting
results. Even so, most data has supported the thought that use of alcohol is positively
associated with obesity. (Yeomans, 2004) A prospective study of 7608 men aged
40-59 years in 24 British towns, examined the relationship of alcohol intake, body weight
and changes in body weight over a 5 year period. Results found a dose-response relation
between alcohol intake and BMI. (Wannamethee et al., 2003)
~ Similar to correlations found with alcohol use and BMI, use of cigarettes
positively correlated with BMI in females from Scotland (SC/female, r = 0.37,
p = 0.008). While smoking has been reported to be a method of dieting, smoking has
been shown to increase risk of obesity in studies using dietary pattern analysis.
(Tseng et al., 2001; Quatromoni et al., 2002) Results of a 10-year follow up study from
participants in the Cancer Prevention Study II found smoking cessation typically resulted
in an increase in BMI.
Overall, use of cigarettes was higher in Scotland than in Oklahoma with
70.9% and 87.1% reporting abstaining from cigarettes, respectively. Reports of use of

cigarettes in the Oklahoma in our study is lower than reported in the NCHRBS.
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(CDC, 1997) Reports of use of cigarettes in students from Scotland is similar to number

seen in Great Britain. (National Statistics, 2004)

Parental Influence and Breastfeeding

Parental influence on weight status has been shown to account for some of the
variability in the development of obesity. (Birch et al., 1998) Parental influence shapes
our early experiences with food and may lead to learned preferences and eating
behaviors. Two behaviors associated with parental influence were reported in our study;
breastfeeding and familial eating patterns. Since restrictive eating may result in
uncontrolled eating, parental dieting practices may influence development of eating
patterns. (Fulkerson et al., 2002) If poor eating habits develop, impact on BMI may be
negative.  Our data found a clear pattern with students who were exposed to dieting
behaviors growing up reported higher BMI than those not exposed. Inconclusive data

was found for breastfeeding.

Dieting and Healthy Lifestyle Patterns

Our data is consistent with other research that shows dieting is prevalent in
college students, with females in our study more likely to diet than males.
(Peters et al., 1996) In our data, students in the students from Oklahoma were more
likely than students from Scotland to report dieting for weight loss (45.5% vs 29.9%).

Universally, history of dieting was inversely associated with BMI. Students in our study
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who had attempted weight loss at some point in time were more likely to have a lower
BMI (OK/male, r = -0.27, p = 0.004; OK/female, r = -0.32, p = 0.000004,
SC/male, r = -0.42, p = 0.0007, SC/female, r = -0.37, p = 0.006).

As seen in one study (Story et al., 1998), adolescents that reported moderate
dieting activities as a whole were more likely to exhibit overall better eating habits. If
extreme dieting behaviors are avoided, dieting may provide students with learning
experiences and weight loss that are beneficial to health. Studies reporting subjects who
have had a stable weight over a period of time have shown patterns of dieting or lifestyle
behaviors that promote maintenance of weight or prevention of gain. Kelm et al. reported
on subjects (n=784) of the National Weight Control Registry, a large study of individuals
with success of weight maintenance after weight loss. (Klem et al., 1997) Interestingly,
42% of the sample reported maintenance of weight loss was more difficult than weight
loss. Behaviors associated with maintenance included regular meals, low frequency of
eating out, and regular exercise. Similarly, cluster analysis have shown evidence that
eating and lifestyle patterns that include fruits, vegetables, whole grain products, use of
supplement, and activity with smaller contributions of meats, high fat foods, sweets
alcohol and smoking are associated with lower BMI. (Millen et al., 2001:
Tseng et al., 2001; Quatromoni et al., 2002; Newby et al., 2003)

Our data clearly shows that while some college students practice healthy
behaviors, a good portion of college students have behaviors that increase their risk of

overweight and obesity. Studies of college students have also demonstrated patterns of
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behaviors, healthy or not healthy, often exist together. Students (n=116) who rated their
health status as high in a questionnaire received at a health fair, also reported high levels
of physical activity, lower BMI, and healthier food choice. The opposite was true for
females who reported low level of health status. (Clement et al., 2004) Levitsky et al.
reported environmental stimuli such as evening snacks, number of weekend meals, junk
food and recent dieting contributed to weight gain during a freshman semester.
(Levitsky et al., 2004) In a longitudinal health study on a college campus, students
(n=412) who reported exercise, were more likely to report other health-promoting
behaviors such as use of supplements and consuming recommend levels of dairy and fruit
and vegetables. (Economos et al., 2000) Interestingly, motivators for the behaviors
varied depending on gender. Males reported participating in exercise for a sport and fun,

whereas, females participated in exercise for transportation or weight control.

Strengths and Weaknesses

Study strengths and limitations should be considered. Strength is found in the
large population studied. Generalizations to the college population as a whole should be
fairly unrestricted since subjects were recruited from a general science education course.
Ethnic diversity in our sample was similar to regional and national demographics.
Because the study design is cross-sectional, results are limited to correlations only and
causal relationships cannot be established. Self-reported data is known to be subject to

recall error and subject bias; thus overweight would be underestimated in this study.
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(Rowland, 1990) Due to survey design, a wide variety of information is available, yet
specific information about behaviors is limited. In the future, additional detailed
questions that might lead us to understand about certain behaviors could be asked.
Survey questions could be worded to allow for better comparison to national standards

such as in the questions looking at individual food groups.

Conclusion

While there were not large differences in our study in the mean BMI between
the two populations, we did find differences in eating and health behaviors that
theoretically could result in different BMIs. The similarities of the mean BMI, despite
these differences in lifestyles, emphasize the complexity of obesity. As previously
discussed, there is not a single cause for obesity. College students exhibit behaviors that
have been widely proposed to contribute to obesity, such as soda and fast food
consumption, alcohol and cigarette use and breakfast skipping. Low levels of behaviors
that would be considered health-promoting were also seen in college students, such as
physical activity and higher consumption of fruits, vegetables, and multi-vitamins.

Our data has also shown that certain behaviors may impact the weight status
of gender and cultures differently. Significant positive correlations between BMI and
behaviors such as amounts of meat eaten and alcohol and cigarettes use in some
populations were seen. Significant inverse correlations between BMI and behaviors such

as fruit, and vegetable use and dieting were seen in some populations.
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In conclusion, college students are prime targets for health prevention. Our
study has confirmed other prevalence data of overweight and obesity in the college
student population. While overweight and obesity are present at lower levels than in the
national population, we have shown troubling rates of poor eating and health behaviors.
If poor health behaviors continue, students may be increasing their risk of overweight and
obesity later in life. In a life-stage when lifetime health and eating behaviors are being
developed (Lightdale et al., 2002), students should have the opportunity to learn about
healthy lifestyles and make decisions about modifying current behaviors. A variety of
health-promoting lifestyles were discussed that should be promoted and adopted by
students to begin lifetime habits. Our data provides the groundwork for information on
eating and health behaviors of college students. Further data should focus on the reasons
why students make decisions. An in-depth study of student health beliefs, knowledge
and their development of eating behaviors will allow for stronger and more effective

public awareness campaigns.

88



LIST OF REFERENCES

Adami, G. and R. Cordera (2003). "Association of body mass index, physical activity and
eating pattern in adult men." Nutrition Research 23: 579-583.

Almiron-Roig, E., Y. Chen and A. Drewnowski (2003). "Liquid calories and the failure
of satiety: how good is the evidence?" Obesity Reviews 4: 201-212.

Basdevant, A., C. Craplet and B. Guy-Grand (1993). "Snacking Patterns in Obese French
Women." Appetite 21: 17-23.

Bellisle, F., R. McDevitt and A. Prentice (1997). "Meal frequency and energy balance."
British Journal of Nutrition 77: S57-S70.

Binkley, J., J. Eales and M. Jekanowski (2000). "The relation between dietary change and
rising US obesity." International Journal of Obesity 24: 1032-1039.

Birch, L. and J. Fisher (1998). "Development of Eating Behaviors Among Children and
Adolescents." Pediatrics 101: 539-549.

Booth, D. (1988). "Mechanisms from models - actual effects from real life: The zero-
calorie drink-option." Appetite 11: 94-102.

Bowman, S. (2002). "Beverage choices of young females: Changes and impact on
nutrient intakes." JADA 102(9): 1234-1239.

Bowman, S., S. Gortmaker, C. Ebbeling, M. Pereira and D. Ludwig (2004). "Effects of
Fast-Food Consumption on Energy Intake and Diet Quality Among Children in a
National Household Survey." Pediatrics 113(1): 112-118.

Brown, W., G. Mishra, J. Kenardy and A. Dobson (2000). "Relationship between body
mass index and well-being in young Australian women." Infernational Journal of
Obesity 24: 1360-1368.

Bush, George W. (2004). "Healthier US." www.healthierUS.gov Last accessed: October
2004

Butte, N. (2001). "The Evidence for Breastfeeding." Pediatric Clinics of North America
48(1): 1-7.

89



CDC (2004). "S A Day." http://www.cde.gov/ncedphp/dnpa/5aday/index.htm Last
accessed: November 2004

CDC (1997). "National College Health Risk Survey (NCHRBS)."
http://www.cdc.gov/mmwr/preview/mmwrhtml/00049859.htm Last accessed:
November 2004

Chinn, S. and R. Rona (2001). "Prevalence and trends in overweight and obesity in three
cross sectional studies of British children, 1974-94." British Medical Journal 322:
24-26.

Cho, S., D. M, C. Brown, C. Clark and G. Black (2003). "The Effect of Breakfast Type
on Total Daily Energy Intake and Body Mass Index: Results from the Third
National Health and Nutrition Examination Survey (NHANES III)." Journal of
the American College of Nutrition 22(4): 296-302.

Clement, J., C. Schmidt, L. Bernaix, N. Covington and T. Carr (2004). "Obesity and
Physical Activity in College Women: Implications for Clinical Practice." Journal
of the American Academy of Nurse Practitioners 16(7): 291-299.

Cornell University Website (2002). "Cornell's Top 10 College Health Topics."
http://www.gannett.cornell.edu/top1 0Topics/default.html Last accessed:
November 2004

Dewey, K. (2003). "Is breastfeeding protective against child obesity?" Journal of Human
Lactation 19: 9-18.

Dietz, W. (1998). "Health Consequences of Obesity in Youth: Childhood Predictors of
Adult Disease." Pediatrics 101: 518-525.

Dietz, W. (1999). "How to tackle the problem early? The role of education in the
prevention of obesity." International Journal of Obesity 23: S7-S9.

Dietz, W. (2001). "Breastfeeding May Help Prevent Childhood Overweight." J4MA
285(19): 2506-2507.

Drent, M. and Koppeschaar (1995). "Eating Habits of Obese Patients in The Netherlands:
A Comparison Between Various Subgroups and the General Dutch Population."
Metabolism 44(2): 46-49.

Drewnowski, A., S. Henderson, A. Shore, C. Fischler, P. Preziosi and S. Hercberg

(1996). "Diet quality and dietary diversity in France: Implications for the French
paradox." JADA 96(7): 663-669.

90



Drummond, S., N. Crombie and T. Kirk (1996). "A critique of the effects of snacking on
body weight status." European Journal of Clinical Nutrition 50: 779-783.

Dwyer, J., M. Evans, E. Stone, H. Feldman, L. Lytle, D. Hoelscher, C. Johnson, M. Zive
and M. Yang (2001). "Adolescents' eating patterns influence their nutrient
intakes." JADA 101(7): 798-802.

Ebbeling, C., K. Sinclair, M. Pereira, E. Garcia-Lago, H. Feldman and D. Ludwig (2004).
"Compensation for Energy Intake From Fast Food Among Overweight and Lean
Adolescents." JAMA 291(23): 2828-2833.

Eck-Clemens, L., D. Slawson and R. Klesges (1999). "The effect of eating out on quality
of diet in premenopausal women." JA4DA 99(4): 442-444.

Economos, C., A. Gazdag and J. Goldberg (2000). "Differences in health perceptions and
behaviors among exercising and non-exercising college students." Presented at
the FASEB.

Economos, C., A. Goldberg and A. Wetter (2001). "The Tufts Longitudinal Health Study:
Year One Findings." American Society of Bone and Mineral Research Annual
Meeting.

Engeland, A., T. Bjorge, A. Sogaard and A. Tverdal (2003). "Body Mass Index in
Adolescence in Relation to Total Mortality: 32-Year Follow-up of 227,000
Norwegian Boys and Girls." American Journal of Epidemiology 157: 517-523.

Epstein, L., C. Gordy, H. Raynor, M. Beddome, C. Kilanowski and R. Paluch (2001).
"Increasing Fruit and Vegetable Intake and Decreasing Fat and Sugar Intake in
Families at Risk for Childhood Obesity." Obesity Research 9(3): 171-178.

Field, A., M. Gillman, B. Rosner, H. Rockett and G. Colditz (2003). "Association
between fruit and vegetable intake and change in body mass index among a large

sample of children and adolescents in the United States." International Journal of
Obesity 27: 821-826.

Finkelstein, E., I. Feibelkorn and G. Wang (2003). "National medical spending
attributable to overweight and obesity: How much, and who's paying?" Health
Affairs W3: 219-226.

Flegal, K. (2001). "Prevalence of overweight in US children: comparison of US growth
charts from the Centers for Disease Control and Prevention with other reference
values for body mass index." American Journal of Clinical Nutrition 73(1086-
1093).

91



Flegal, K., M. Carroll, C. Ogden and C. Johnson (2002). "Prevalence and Trends in
Obesity Among US Adults, 1999-2000." JAMA 288(14): 1723-1727.

Fontaine, K. and 1. Barofsky (2001). "Obesity and health-related quality of life." Obesity
Reviews 2: 173-182.

French, S., L. Hartung and R. Jeffery (2000). "Fast food restaurant use among women in
the Pound of Prevention study: dietary, behavioral and demographic correlates.”
International Journal of Obesity 24: 1353-1359.

French, S., R. W. Jeffery and D. Murray (1999). "Is dieting good for you?: Prevalence,
duration and associated weight and behavior changes for specific weight loss
strategies over four years in US adults." International Journal of Obesity 23: 320-
224

French, S., M. Story, D. Neumark-Sztainer, J. Fulkerson and P. Hannan (2001). "Fast
food restaurant use among adolescents: associations with nutrient intake, food

choices and behavior and psychosocial variables." International Journal of
Obesity 25: 1823-1833.

Fulkerson, J., M. McGuire, D. Neumark-Sztainer, M. Story, S. French and C. Perry
(2002). "Weight-related attitudes and behaviors of adolescent boys and girls who
are encouraged to diet by their mothers." International Journal of Obesity 26:
1579-1587.

Gillman, M., S. Rifas-Shiman, C. Carmago, C. Berkey, A. Frazier, H. Rockett, A. Field
and C. GA (2001). "Risk of Overweight Among Adolescents Who Were
Breastfed as Infants." JAMA 285(19): 2461-2467.

Gosline, M. and M. Schank (2003). "A University-wide Health Fair A Health Promotion
Clinical Practicum." Nurse Educator 28(1): 23-25.

Graham, M. and A. Jones (2002). "Freshman 15: Valid Theory or Harmful Myth?"
Journal of American College Health 50(4): 171-173.

Grummer-Strawn, L. and Z. Mei (2004). "Does Breastfeeding Protect Against Pediatric
Overweight? Analysis of Longitudinal Data From the Centers for Disease Control
and Prevention Pediatric Nutrition Surveillance System." Pediatrics 113(2): e81-
e86.

Guthrie, J., B. Lin and E. Frazao (2002). "Role of Food Prepared Away from Home in the
American Diet, 1977-78 versus 1994-96: Changes and Consequences." Journal of
Nutrition Education and Behavior 34(3): 140-150.

92



Guthrie, J. and J. Morton (2000). "Food sources of added sweetners in the diet of
Americans." JADA 100(1): 43-51.

Haberman, D. and D. Luffy (1998). "Weighing in College Students' Diet and Exercise
Behaviors." Journal of American College Health 46(4): 189-191.

Harnack, L., R. Jeffery and K. Boutelle (2000). "Temporal trends in energy intake in the
United States: an ecologic perspective." American Journal of Clinical Nutrition
71: 1478-1484.

Harnack, L., J. Stang and M. Story (1999). "Soft drink consumption among US children
and adolescents: Nutritional consequences." JADA 99(4): 436-441.

He, K., F. Huy, G. Colditz, J. Manson, W. Willett and S. Liu (2004). "Changes in intake of
fruits and vegetables in relations to risk of obesity and weight gain among middle-
aged women." International Journal of Obesity Advance online publication
paper: 1-6.

Health Education Board for Scotland (2003). "The promotion of physical activity in
Scotland: strategic statement."
http://www.hebs.com/info/strategy/stratSection.cfm?TxtTCode=201&TxtSNo=4
& TA=index&TNav=1&ConNav=1&C A=stratcontents Last accessed: November
2004

Heatherton, T., P. Nichols, F. Mahamedi and P. Keel (1995). "Body Weight, Dieting, and
Eating Disorder Symptoms Among College Students, 1982-1992." American
Journal of Psychiatry 152(11): 1623-1629.

Hediger, M., M. Overpeck, R. Kuczmarski and W. Ruan (2001). "Association Between
Infant Breastfeeding and Overweight in Young Children." JAMA 285(19): 2453-
2460.

Heo, M., M. Faith and Pietrobelli (2002). "Resistance to change of adulthood body mass
index." International Journal of Obesity 26: 1404-1405.

Hill, J. and J. Peters (1998). "Environmental Contributions to the Obesity Epidemic."
Science 280: 1371-1374.

Hill, J., H. Wyatt, G. Reed and J. Peters (2003). "Obesity and the Environment: Where
Do We Go from Here?" Science 299(7): 853-855.

93



Huang, T., K. Harris, R. Lee, N. Nazir, W. Born and H. Kaur (2003). "Assessing
Overweight, Obesity, Diet, and Physical Activity in College Students." Journal of
American College Health 52(2): 83-85.

Hughes, J., L. Li, S. Chinn and R. Rona (1997). "Trends in growth in England and
Scotland, 1972 to 1994." Archives of Disease in Childhood 76(3): 182-189.

Jeffery, R. and S. French (1998). "Epidemic Obesity in the United States: Are Fast Foods
and Television Viewing Contributing." American Journal of Public Health 88(2):
277-280.

Jeffery, R. and J. Utter (2003). "The Changing Environment and Population: Obesity in
the United States." Obesity Research 11: 12S-228S.

Jeffreys, M., P. McCarron, D. Gunnell, J. McEwen and G. Smith (2003). "Body mass
index in early and mid-adulthood, and subsequent mortality: a historical cohort
study." International Journal of Obesity 27: 1391-1397.

Jones, J. and K. Elam (2003). "Sugars and health: Is there an issue?" J4DA 103(8): 1058-
1060.

Kant, A. and B. Graubaud (2004). "Eating out in America, 1987-2000: trends and
nutritional correlates.”" Preventive Medicine 38: 243-249.

Kant, A., A. Schatzkin, B. Graubaud and R. Ballard-Barbash (1995). "Frequency of
eating occasions and weight change in the NHANES I Epidemiologic Follow-up
Study." International Journal of Obesity 19(7): 468-474.

Kelner, K. and L. Helmuth (2003). "Obesity - What Is To Be Done?" Science 299: 845.

Kirk, T. (2000). "Role of dietary carbohydrate and frequent eating in body-weight
control." Proceedings of the Nutrition Society 59: 349-358.

Klem, M., R. Wing, M. McGuire, H. Seagle and J. Hill (1997). "A descriptive study of
individuals successful at long-term maintenance of substantial weight loss."
American Journal of Clinical Nutrition 66: 239-246.

Krebs-Smith, S. and L. Kantor (2001). "Choose a Variety of Fruits and Vegetables Daily:
Understanding the Complexities." Journal of Nutrition 131: 487S-501S.

Levitsky, D., Halbmaier and G. Mrdjenovi (2004). "The Freshman Weight Gain: A
model for the study of the epidemic of obesity." Communication via Email.

94



Li, R., M. Serdula, S. Bland, A. Mokdad, B. Bowman and D. Nelson (2000). "Trends in
Fruit and Vegetable Consumption Among Adults in 16 US States: Behavioral
Risk Factor Surveillance System, 1990-1996." American Journal of Public Health
90(5): 777-781.

Lightdale, J. and E. Oken (2002). "Breastfeeding, food choices, restrictive diets, and
nutritional fads." Current Opinion in Pediatrics 14(3): 344-349.

Lobstein, T., L. Baur and R. Uauy (2003). "Obesity in children and young people: a crisis
in public health." Obesity Reviews 4: 4-85.

Lobstein, T. and M. Frelut (2003). "Prevalence of overweight among children in Europe."
Obesity Reviews 4: 195-200.

Lowry, R., D. Galuska, J. Fulton, H. Wechsler, L. Kann and J. Collins (2000). "Physical
Activity, Food Choice, and Weight Management Goals and Practices Among U.S.
College Students." American Journal of Preventive Medicine 18(1): 18-27.

Lubin, F., A. Chetrit, L. Freedman, E. Alfandary, Y. Fishler, H. Nitzan, A. Zultan and B.
Modan (2003). "Body Mass Index at Age 18 Years and during Adult Life and
Ovarian Cancer Risk." American Journal of Epidemiology 157: 113-120.

Ludwig, D., K. Peterson and S. Gortmaker (2001). "Relation between consumption of

sugar-sweetened drinks and childhood obesity: a prospective, observational
analysis." The Lancet 357(9255): 505-508.

Lytle, L., S. Seifert, J. Greenstein and P. McGovern (2000). "How Do Children's Eating
Patterns and Food Choices Change Over Time? Results from a Cohort Study."
American Journal of Health Promotion 14(4): 222-228.

Ma, Y., E. Berton, E. Stanek, G. Reed, J. Hebert, N. Cohen, P. Merriam and I. Ockene
(2003). "Association between Eating Patterns and Obesity in a Free-living US
Adult Population." American Journal of Epidemiology 158(1): 85-92.

Maskarinec, G., R. Novotny and K. Tasaki (2000). "Dietary Patterns Are Associated with
Body Mass Index in Multiethnic Women." Journal of Nutrition 130: 3068-3072.

McCrory, M., P. Fuss, N. Hays, A. Vinken, A. Greensberg and S. Roberts (1999).
"Overeating in America: Association between Restaurant Food Consumption and
Body Fatness in Healthy Adult Men and Women Ages 19 to 80." Obesity
Research 7(6): 564-571.

95



McCrory, M., P. Fuss, J. McCallum, M. Yao, A. Vinken, N. Hays and S. Roberts (1999).
"Dietary variety within food groups: association with energy intake and body
fatness in men and women." American Journal of Clinical Nutrition 69: 440-447.

Millen, B., P. Quatromoni, D. Copenhafer, S. Demissie, C. O'Horo and R. D'Agostino
(2001). "Validation of a dietary pattern approach for evaluating nutritional risk:
The Framingham Nutrition Studies." JADA 101: 187-194.

Miller, W., D. Koceja and E. Hamilton (1997). "A meta-analysis of the past 25 years of
weight loss research using diet, exercise or diet plus exercise intervention."
International Journal of Obesity 21: 941-947.

Mokdad, A., E. Ford, B. Bowman, W. Dietz, F. Vinicore, B. VS and J. Marks (2003).
"Prevalence of Obesity, Diabetes, and Obesity-Related Health Risk Factors,
2001." JAMA 289: 76-79.

Must, A. (2003). "Does Overweight in Childhood Have an Impact on Adult Health?"
Nutrition Reviews 61(4): 139-143.

Must, A., J. Spandad, E. Coakley, H. Eugenie, A. Field, G. Colditz and W. Dietz (1999).
"The Disease Burden Associated with Overweight and Obesity." JAMA 282(16):
1523-1529.

Must, A. and R. Strauss (1999). "Risks and consequences of childhood and adolescent
obesity." International Journal of Obesity 23: s2-s11.

National Restaurant Association (2003). "2004 Restaurant Industry Forecast - Executive
Summary."
http://www.restaurant.org/pdfs/research/2004 forecast execsummary.pdf Last
accessed: October 2004

National Statistics (2004). "A summary of changes over time: Drinking."
http://www.statistics.gov.uk Last accessed: November 2004.

National Statistics (2004). "Health Related Behavior, More overweight men than
women." http://www.statistics.gov.uk/CCl/nugget.asp?1D=439 Last accessed:
November 2004

Nestle, M., R. Wing, L. Birch, L. DiSogra, A. Drewnowski, S. Middleton, M. Sigman-
Grant, J. Sobal, M. Winston and C. Economos (1998). "Behavioral and Social
Influences on Food Choice." Nutrition Reviews 56(5): S50-S74.

96



Neumark-Sztainer, D., M. Story, M. Resnick and R. Blum (1996). "Correlates of
Inadequate Fruit and Vegetable Consumption among Adolescents." Preventive
Medicine 25: 497-505.

Newberry, H., K. Beerman, S. Duncan, M. McGuire and V. Hillers (2001). "Use of
Nonvitamin, Nonmineral Dietary Supplements Among College Students."
Journal of American College Health 50(3): 123-129.

Newby, P., D. Muller, J. Hallfrisch, N. Qiao, R. Andres and K. Tucker (2003). "Dietary
patterns and changes in body mass index and waist circumference in adults."
American Journal of Clinical Nutrition 77: 1417-1425.

NHLBI (1999). "Clinical Guidelines on the Identification, Evaluation, and Treatment of
Overweight and Obesity in Adults."
http://www.nhlbi.nih.gov/euidelines/obesity/ob gdlns.pdf Last accessed:
November 2004

NHS (1998). "Scottish Health Survey 1998."
http://www.isdscotland.org/isd/index2.isp:jsessionid=EEQ0CC27B8C658F83F8C6
SE7370F16BE3?p applic=CCC&p service=Content.show&pContent]ID=1& Last
accessed: October 2003

Nicklas, T., L. Myers, C. Reger, B. Beech and G. Berenson (1998). "Impact of breakfast
consumption on nutritional adequacy of the diets of young adults in Bogalusa,
Louisiana; Ethnic and gender contrasts." JADA 98(12): 1432-1438.

Nielson, S. and B. Popkin (2003). "Patterns and Trends in Food Portion Sizes, 1977-
1998." JAMA 289(4): 450-453.

Nielson, S., A. Siega-Riz and B. Popkin (2002). "Trends in Food Locations and Sources
among Adolescents and Young Adults." Preventive Medicine 35: 107-113.

Ogden, C., K. Flegal, M. Carroll and C. Johnson (2002). "Prevalence and Trends in
Overweight Among US Children and Adolescents, 1999-2000." JAMA 288(14):
1728-1732.

Olson, K. and L. Autio (1999). "Assessing and Planning Primary Care at College and
University Health Centers." Holistic Nursing Practice 13(4): 1-8.

Paeratakul, S., D. Ferdinand, C. Champagne, D. Ryan and G. Bray (2003). "Fast-food
consumption among US adults and children: Dietary and nutrient intake profile."
JADA 103(10): 1332-1338.

97



Patrick, K., T. Grace and C. Lovato (1992). "Health Issues for College Students." Annual
Review of Public Health 13: 253-268.

Peeters, A., J. Barendregt, F. Willekens, J. Mackenbach, A. Mamun and L. Bonneux
(2003). "Obesity in Adulthood and Its Consequences for Life Expectancy: A Life-
Table Analysis." Annals of Internal Medicine 138: 24-32.

Perkin, J., W. Wilson, K. Schuster, J. Rodreguez and A. Allen-Chabot (2002).
"Prevalence of nonvitamin, nonmineral supplement usage among university
students." JADA 102(3): 412-414.

Peters, P., R. Amos, S. Hoerr, W. Koszewski, Y. Huang and N. Betts (1996).
"Questionable dieting behaviors are used by young adults regardless of sex or
student status." JADA 96(7): 709-711.

Prentice, A. (2001). "Beyond Body Mass Index." Obesity Reviews 2(3): 141-147.

Pronk, N., M. Goodman, P. O'Conner and B. Martinson (1999). "Relationship between
modifiable health risks and short-tem charges." JAMA 282: 2235-2239.

Quatromoni, P., D. Copenhafer, R. D'Agostino and B. Millen (2002). "Dietary patterns
predict the development of overweight in women: The Framingham Nutrition
Studies." JADA 102(9): 1240-1246.

Rampersaud, G., L. Bailey and G. Kauwell (2003). "National survey beverage
consumption data for children and adolescents indicate the need to encourage a
shift toward more nutritive beverages." J4DA 103: 97-100.

Raynor, H., R. Jeffery, D. Tate and R. Wing (2004). "Relationship between change in
food group variety, dietary intake, and weight during obesity treatment."
International Journal of Obesity 28: 813-820.

Rodriguez-Artalejo, F., E. Garcia, L. Gorgojo, C. Garces, M. Royo, J. Moreno, M.
Benavente, A. Macias and M. deOya (2003). "Consumption of bakery products,
sweetened soft drinks and yogurt among children aged 6-7 years: association with
nutrient intake and overall diet quality." British Journal of Nutrition 89: 419-428.

Rolls, B. (2000). "The Role of Energy Density in the Overconsumption of Fat." Journal
of Nutrition 130: 268S-2718.

Rolls, B., J. Ello-Martin and B. Carlton-Tohill (2004). "What Can Intervention Studies
Tell Us about the Relationship between Fruit and Vegetable Consumption and
Weight Management?" Nutrition Reviews 62(1): 1-17.

98



Rolls, B., E. Morris and L. Roe (2002). "Portion size of food affects energy intake in
normal-weight and overweight mean and women." American Journal of Clinical
Nutrition 76: 1207-1213.

Rossner, S. (2002). "Obesity: the disease of the twenty-first century." International
Journal of Obesity 26: s2-s4.

Rowland, M. (1990). "Self-reported weight and height." American Journal of Clinical
Nutrition 52: 1125-1133.

Ruidavets, J., V. Bongard, V. Bataille, P. Gourdy and J. Ferrieres (2002). "Eating
frequency and body fatness in middle-aged men." International Journal of
Obesity 26: 1476-1483.

Schlundt, D., J. Hill, T. Sbrocco, J. Pope-Cordle and T. Sharp (1992). "The role of
breakfast in the treatment of obesity: a randomized clinical trial." American
Journal of Clinical Nutrition 55: 645-651.

Schulze, M., J. Manson, D. Ludwig, G. Colditz, M. Stampfer, W. Willett and F. Hu
(2004). "Sugar-Sweetened Beverages, Weight Gain, and Incidence of Type 2
Diabetes in Young and Middle-Aged Women." JAMA 292(8): 927-934.

Scottish Executive (2003). "Healthy Eating Campaign Launched."
www.scotland.gov.uk/News/News-Extras/125 Last accessed: October 2004

Scottish Office (1999). "Towards a Healthier Scotland - A White Paper on Health."
http://www.scotland.gov.uk/librarv/documents-w7/tahs-00.htm Last
accessed:November 2004

Serdula, M., A. Mokdad, D. Williamson, D. Galuska, J. Mendlein and G. Heath (1999).
"Prevalence of Attempting Weight Loss and Strategies for Controlling Weight."
JAMA 282(14): 1353-1358.

Siega-Riz, A., B. Popkin and T. Carson (1998). "Trends in breakfast consumption for
children in the United States from 1965 to 1991." American Journal of Clinical
Nutrition 67S: 745S-7568.

Stables, G., A. Subar, B. Patterson, K. Dodd, J. Heimendinger, M. Van Duyn and L.
Nebeling (2002). "Changes in vegetable and fruit consumption and awareness
among US adults: Results of the 1991 and 1997 5 A Day for Better Health
Program surveys." JADA 102(6): 809-817.

99



Steptoe, A., J. Wardle, W. Cui, F. Bellisle, A. Zotti, R. Baranyai and R. Sanderman
(2002). "Trends in Smoking, Diet, Physical Exercise, and Attitudes toward Health
in European University Students from 13 Countries, 1990-2000." Preventive
Medicine 35: 97-104.

St-Onge, M., K. Keller and S. Heymsfield (2003). "Changes in childhood food
consumption patterns: a cause for concern in light of increasing body weights."
American Journal of Clinical Nutrition 78: 1068-1073.

Story, M., D. Neumark-Sztainer, N. Sherwood, J. Stang and D. Murray (1998). "Dieting
status and its relationship to eating and physical activity behaviors in a
representative sample of US adolescents." JADA 98: 1127-1135.

Thompson, O., C. Ballew, K. Resnicow, A. Must, L. Bandini, H. Cyr and W. Dietz
(2004). "Food purchased away from home as predictor of change in BMI z-score
among girls." International Journal of Obesity 28: 282-289.

Troiano, R., R. Briefel, M. Carroll and K. Bialostosky (2000). "Energy and fat intakes of
children and adolescents in the United States: data from the National Health and
Nutrition Examination Surveys." American Journal of Clinical Nutrition

72(supp): 1343S-1353S.

Trudeau, E., A. Kristal and R. Patterson (1998). "Demographic and psychosocial
predictors of fruit and vegetable intakes differ: Implications for dietary
interventions." J4DA 98: 1412-1417.

Tseng, M. and R. DeVellis (2001). "Fundamental dietary patterns and their correlates
among US whites." JADA 101(8): 929-932.

USDA (2000). "Dietary Guidelines for Americans."
http://www.health.gov/dietaryguidelines/dga2000/document/aim.htm#weight_top
Last accessed: November 2004

USDA-ERS (2003). "Briefing room, diet and health: food consumption and nutrient
intake tables."
http://www.ers.usda.gov/Briefing/DietAndHealth/data/foods/table1.htm Last
accessed: November 2004.

Van Horn, L., D. Donato, S. Kumanyika, M. Winston, E. Prewitt and J. Snetselaar
(1998). "The dietitian's role in developing and implementing the first federal
obesity guidelines." JADA 98(10): 1115-1117.

100



Victora, C., F. Barros, R. Lima, B. Horta and J. Wells (2003). " Anthropometry and body
composition of 18 year old men according to duration of breast feeding: birth
cohort study from Brazil." British Medical Journal 327: 901-904.

von Kries, R., B. Koletzko, T. Saurerwald, E. von Mutius, D. Barnert, V. Grunert and H.
von Voss (1999). "Breast feeding and obesity: cross sectional study." British
Medical Journal 319: 147-150.

Wahlqvist, M., A. Kouris-Blazos and N. Wattanapenpaiboon (1999). "The significance of
Eating Patterns: An Elderly Greek Case Study." Appetite 32: 23-32.

Wang, G. and W. Dietz (2002). "Economic Burden of Obesity in Youths Aged 6to 17
Years: 1979-1999." Pediatrics 109(5).

Wang, Y., C. Monteiro and B. Popkin (2002). "Trends of obesity and underweight in
older children and adolescents in the United States, Brazil, China and Russia."
American Journal of Clinical Nutrition 75: 971-977.

Wannamethee, S. and A. Shaper (2003). "Alcohol, body weight, and weight gain in
middle-aged men." American Journal of Clinical Nutrition 77: 1312-1317.

WHO (2004). "World Health Organization Global Strategy on Diet, Physical Activity
and Health: Obesity and Overweight."
http://www.who.int/dietphysicalactivity/publications/facts/obesity/en/ Last
accessed: November 2004

WHO (2003). "World Health Organization global strategy on diet, physical activity and
health: European regional consultation meeting report."
http://www.who.int/hpr/NPH/docs/regional _consultation_report_euro.pdf Last
accessed: November 2004

Wolf, A. (2002). "Economic Outcomes of the Obese Patient." Obesity Research 10(1):
58S-628.

Wolf, A. and G. Colditz (1998). "Current estimates of the economic cost of obesity in the
United States." Obesity Research 6: 97-106.

Wright, C., L. Parker, D. Lamont and A. Craft (2001). "Implications of childhood obesity

for adult health: findings from thousand families cohort study." British Medical
Journal 323: 1280-1284.

101



Yeomans, M. (2004). "Effects of alcohol on food and energy intake in human subjects:
evidence for possible and active over-consumption of energy." British Journal of
Nutrition 92: S31-S34.

Young, L. and M. Nestle (2002). "The Contribution of Expanding Portion Sizes to the US
Obesity Epidemic." American Journal of Public Health 92(2): 246-249.

Zizza, C., A. Siega-Riz and B. Popkin (2001). "Significant Increase in Young Adults'

Snacking between 1977-1978 and 1994-1996 a Cause for Concern." Preventive
Medicine 32: 303-310.

102



APPENDIX A

Food Intake and Behavior Survey — Oklahoma
Food Intake and Behavior Survey — Scotland

103



0000013 <

2009< D 000°001 - 000°0LS
Z009-1¢ ‘4 000°0L - 000°05S
20 06-1v ' 000°0S - 000°0¢%
zoop-1€ 'd 000°0€ - 000°01$
z200¢-12 D 000001 $°V
zo(0Z-11 'd (eak 1ad swoosut Kiwey oA sty ‘S
70 010 'Y
. Kep OB2 YULIP NOK Op 1)BM ONW MOH 6 nyo g
ueiseone)) i
spBatll < g URSLIdWY URISY ‘(]
sfgatl ¢ '(J ueOLIAWY dANEN )
s[ealt ¢ "D ! "
Sjeaw z 'gq swedsiy 'y
gowr | V¥ {JPSINOA AqLIDSAP NOK pinom MO[[ “t
83 00L-00S = [EdN
(ABp ® 380 no& Op S[paL AUBW MOH '8 L S20US

moyiim spunod ut yFiam uand mok sty ¢
1sepyBaIq 182 ) U0 ‘(I

¥oom/sawf) 9= ) PATIIN

}aan/sawn ¢-1 “d oy saydur ut 1yd1ay walmo ok seyy - T

KepSiaag v
{1S83BAIQ 189 NOK Op UAYO MOH L Ay g
oWy

(nofary g

ON 'd TPUNOIBYIR] TN0X INOQE 318 §-| SU0NSIN()
mUNf .<
(patLew nok Aty 9

XOAINS I0TABYIg pPue ayeju] pooj

104



BPOS YULIP 1,U0(|
sHuIAILS ¢ <
sfuatas -
SUIALAS €T

Buiatas |

(z0 7| =Wed [) 20 '|] § = Butams | Avp tad
s3uazes Suww moy a4k jp  dod/syunip yos/epos
(191p 01 pasoddo su) re3a1 yuup noK (] ‘9|

<@d A

B3} 10 931J0 uLp L Uo(q H
sButALes 9< (]

sfuazes 9-¢ D

SBUALS p-¢ d

SBUIAIS Z-] 'V

‘dna |20 § = Buiaies [ ¢Lep Jod sBuaes

Aurw A0y ‘saK JT (821 10 223300 Yunp nok o '§1

§yoBUS 18D 1 U0 “(d
syoeus p< 1)

SHOBUS $-f f

SyoRUS C-] 'V

[89Y 00Z-0§ = ¥OBUS

;,ep (owa 189 NOA Op $YdRUS ARl

MOU “$3K J] ;S[BAW UG YOBUS NOA 0 "+

ysy w2 uoq

yoam tad sawn < D

yoam tad sawm p-7

Noam Jad aum | 'V

Jyoom 1ad gsty j8a nok op udyo MoH €1

™

1BaW 182 1 Uo(]
sFUIALDS § «

SBUIAIDS 9-C

SAUIAIAS -7

Fuiazas | Yy

(20 ¢ = 15ea1q uYdIYo [Ea1dL)

g) 70 -7 = 3uialas | Aep yoea 18a nok op (yiod
‘1aaq *Kanod) waw jo sFuratas Luew MOH 7|

g U

sAUIALRS p< (1

sSutalLes -7 D

Jwmars | g

SBUIAIRS () Y

“aomn[ ajqe1adan 2 1 ‘sojgriadaa payood dna ¢4
‘sajquiafaa {yap mesdnd | = Jutasas | Lep yowo
12 nok op sajqwafaa Jo sduatas fuew Moy (||

STUIALS pe (]

SRUIALLS $-7 D

Butalas | g

s3uALas 0 'V

damimy dna v ‘ungg

pouued dnd T, gy jo a0a1d | = Julaas | (Aep
(ord 180 NOA Op NN JO SBULALLS AUBW MOH 0]

105



ayows 1,uo¢ "y

sapamBo ¢l <« (1

sanared -1 D

sonaredo (o[- ‘g

sanoxedio p-| 'V

(oyouws nok op Lep B sanaedn suew Mo pg

ON 't

ALY
Luumianmur “rpmoed wmord 'a1)
wouraddns Qieip Aue oyey Kprepndar nos o¢] ¢z

ON '

SoX VY

i(sasodind snnadeay 10j pasn sirepd aaw squay)
siawdddns [eqiay Auw ayw Spenda nod o(q 'z

sOMUIW §p < 'Y
s ¢p-0t “d

sanutt Og-0z “D

sanunu Oz-01 ‘g

samum ] >y

PALEI

® 120 01 n0& ayey 11 saop Suop moy “aFe1oAv UQ 17

speaur aredaid 1 uocr 4

samnuI (¢ < ‘(4

sonuIw O¢-07 D

sainui 0Z-01 °d

samuiw O » 'Y

(leaw e Suuedasd

puads no£ op aw yanw moy dfeioae uQy 07

SIURINPISDI U 182 ) Uo(]
NOoMm/SWN § < (]
NOOM/SAWN 9-C )
Yoam/saw) p-7
Fyeamzawn | v
(PO0j 15%]
Burpn(oxa ‘syuvIneIsal ui 1ea nek op UIYo MOH 6|

pooj 18y 183 1 U0 4

Yoam/sawn 9 < (]

Yoomysawin 9-¢ )

Yoomsawm +-7 g

Yoamouw |y

4POOJ 158 182 N0 Op U0 MO "]

RPOS 121 NUWp J uo(] g
sButaas ¢ « °q

sButames ¢-p D

SBuIALaS ¢-T g

Fuiases | 'y

(zo 71 =uwd |)

70 °]J § = dulatas | ¢Aep 1ad sfuratas {uvw moy
594 3] ;dod/syunp 130sepos 121p Yuup nol o] /|

106



WRAaA0 A10A g

wFamano Apy

Wi em ydu ay moqy D

Iqframaspun Apydys g

wyFemaapun K12 Y

JyFom mos aquasap nok pnom Mo | ¢

ON 't

SNV

(suoseal [eaIpaur 1oj §121p Furpnjaxa)

£SSO[ 1YFIaM 10 191P B UO U3Q JOA3 N0K dABY ()

ON 'd

SK 'V

Lpoyqiaur

101102 WB1oM B S8 BUMOWS PAST 123 NOA IABH 6T

A81019X2 1,U0(] ‘4
sfep £-9°0
sAep G- *)
shep t-¢ "
skep 7-1 'V

(212 “BurpoAa ‘Jutwunms ‘Buiuuna

‘Furyjem opn[oul UBD ASIOIANG) (183 NOL sayew
os[e pue {13uaj Ul SANUIW ()7 1S8I] 18 § 1BY1 ISIIIIXD
uojtad no< op yeam ay jo sAep AuBll MOR ‘87

smoy £ < °)
smoy L-¢ 'd
Smoy -] 'y

SR

yoe2 323 nok op dadjs yonw moy ‘adeiaae u() /LT

[oyoaje yuup 1 uoc
sfutases 9< '
sBuiaLes 9-¢ )
sSuALas p-7 g

Juiatas | 'y
UM

70 ¢ “199q UBD | = BULAIOS | ,YuLp nok op Aep
1ad sButALes AUkt MOy Joyo® yuLIp nok Jj ‘97

[oyoo[e JulIp 3 uo(]
NAIM/SARP /-0
YoM /SARD G-
Yoom/sKep ¢-7

soamAep |

JYoam Jad sfep Auew moy *sax §]

(1onbiy *auia 122q) [oyoafe yuLp nok o

G

107



Avp L1aat) ()
yaom/sown G-¢ )
yeam/sowin z-1 ‘¢

100N 'V
LAy B se 1ayyadoy
suurp 1ga nok pip uayo aoy ‘do Surwolny o

ON ‘d
SOA VY
(aAnom £|BNXas NoA a1y 6¢

aouy 1,uoct "D

ON 't

WU\r .<

UBJUT UB S8 Paj-1sBaIq NOK 2104, '8E

B90510 2.00 pp-Rt SO0

suasapard oN

g 'd

mog ‘)

10oMg g

LS 'y

¢1a7a1d nok op spooy Jo adSi ey L€

2DUIIBIJIP B INBUL 10U p[nom )

0y %S 'd

AUI-IRY 9556 Y

(a1ow no£ o) eadde pinom [aqe|

{RIgM WA pooy B Ang o1 FutoB azam 0oL §1 9¢

uoturdo oN
aasfusip A[Fuong
saufesip 1Bymawiog
22138 jeyMmotuog
2a13e £)duong

ok op — ,'spedw
Buuued w ydiay pue [nyasn ale S[AqR[ pOo., ©

uotudo oN
dasdesip Aj8uong
22I1Fes1p 1BYMIWOY
2013e 1RYMAWIOS
aa1de {jBuong

ok op — 'SPOO] JO A18LIBA B 18 01 pIuy STI|

uotutdo oN
2a18us1p A[Suong
2213BSIp 1BYMIWOY
20188 1BYMOWOG
aa18e L{Suong

]

moX op — _ yijeay

poof 10§ JuruodW 21e 3SIDIAXS PUE UOULINN..

wydraa noqe Supdue Futop 10N
WFam ureiegy

ySam ureo

WFan aso]

101 Burdn Apuasind nos a1y

'€t

“4mMUn

o4
e}

108



‘KaAans s1) gno Fuijjy 103 nod yuey |,

JURISTXIUON ‘(]
WRRIXT D)

dBuraAy ‘g

1004 'V

13q 01 UONLINU

moqe 28pajmou] ok 1op1sued nok o] by

uorutdo oN D)

woajqoxd B jou s [ g

wejqoxd B S,1] 'V

(Ansaqo uo uorurdo anod stiwym ch

XY "D

walid "

g v

wip

WAL MOA St Ja1p § juared mok oy pamdwo)) ‘T

aouy 1, uo(] ‘D
ON 'd

S3A Y

iproyasnoy mos ur

ansst ue Fupaip Jo/pue wydam sea ‘dn Futmoln

109



ON “fl
Woog't < "0

saL VY
[woo81-10s°1 4 (pALIBW NOA a1y 9
(W QoS - 10T A
[w ooz’ [-106 A 000°€9 F < 4
RIEL o 000°€9 7~ 000'bF 7 A
pa0do 10t | 00°FF 3 005" 1€ F "l
W 00€-0 'V -y
,Avp ord JULIP NOA Op IABM YINW MOF 4 m
A 00€93> 'V
EURtR (deak 1ad owoouy ey MoK stieyy S
sppaw p ‘(g
Sl ) L PUNOIFNIRQ SIU/[BIORI ANOA SLIRYA, 't
sfeaw 7 g
o | v

, . . {SP0US oM
1234 00L — 00¢ (Y 0S6°T - 001°T= [B3W sumaFopny ut 1yFom uasmnd Mok Stegm

o

Kep B 183 no& op seaw Aupli MOH  °§
Lsa0ys
isepeaIq tea LU ‘d INOLIIM S1a1atU U YTy Wwaund ok sTieyp - 7
Yoom/sawn 9-p D ’
Yoam/sawn ¢-1 ‘g aeway g
: Aupfioay 'y e v
L1SRIYEDIQ 180 NOA OP UAYO MOH  “L

Jnosary |

TISTP ANOA JN0OQE 348 §7-[ SUONSIN)

TPUNOIBYIEQ AN0A JROGE 94T -] SUOTISIN()

AIAING J0TARGIg pPUE Meju] poo,j

110



BPOS uUp  uo(]
sfulates ¢ < (1

SBUIALAS G- "D

SRUIAIDS ¢-7 g

Fuiages | 'y

(ju

$SE = Umd [) ] pT "W LET = Butaias | ¢SLep aad
sduiates Kuetr moy ‘sak ji dod/syuup yosepos
(1a1p 0} pasoddo se) tejnRar yuup nos oc] ‘9|

Bl 10 29450 NUUp LU0 I
sTuIALs 9< (]

SBWAIS 9= °D)

sAuiaes p-¢ g

sFUIAIAS 771 'V

T8 W L7 = Burazas | ¢ Aep Jod sGuratos
Luetu Moy *sak T ;891 JO 221109 Jutip nok o] "¢|

s$yorus 182 J,Uo(] (]
SYOBUS e D)

SYORUS $~¢ *f]

SYaBUS T-f Y

[ 00T - 0§ "4 0€8

- 017 = Yorug (ABp [ora 182 NOA Op SYOBUS ULy
MOY “SIE J[ 4 S[UANT US2AIAG YORUS N0K 0( b1

ysyies Luoq d

yoam 1ad sattill p < D)

yoom 1ad sawn -7 g

yoom Jod awn [y

JyPam rad ysty 1ea nok op udjo MoH ¢

-

LA e ) uo(] 'H
sfutalas 9 < ‘(]

SBUIAIIS 9-C )

sBurasas -7 ‘g

Burages |y

(sweid (¢ | = Isealq uayoryd pord{) v) swerd
06 - 09 = Furazas | ;Aep yoea 182 nok op (yod
‘192q ‘Anmod) 1waw Jo surates Suew Mol ‘71

SAWALLS pe (]

S8UIALIS -7 D)

fuazes | g

squades () Y

2210 2[qB19FaA [ ()G ‘pauued 10 ‘Payood

Bl suo0dsalqer ¢ - 7 = Juialas | Lep yowva

10 NOA op sajqelafiaa jo sfwiatas {usul Moy ||

sButAles p< ']

sfura1as $-7 ')

Sutates | g

sBuiates o v

omlamgg [w g ‘unyy pauued jo

suoodsagqel ¢ - 7y jo avaid | = Buiases | ¢ Aep
o 123 nok op g Jo sTutates {urw MoH ‘0|

51 )



aYous | uo(y

sanamB [ < -

sapareBo g (-1 |

sanaedd - 'g

saporeBIo p-1 'y

(ajouws nok op Aep e sayaredio Auell MO[] T

lSYags

ON 'd

A 'V
J(unumyannu ‘1opmod utaroid '3°1)
wawapddns Liearp Lus ayey Sprendat nok o(y ¢

ON 'd

saf v

((sasodind annadesayy 10 pasn syueyd are sqiay)
sitawddns frqiay Aue axw Ajwmiarnok oq 7z

samuI S < Y
sauI SH-(¢ ‘(1

sanuiw 0g-0T "D

sanuw 0zZ-01 "¢

samuIu Q| >y

(o

B 103 01 NOA Y1 i sa0p Fuo[ amoy *dfeiear uQ) 17

seaw aredoxd 1 uo() 7

sautl Oy < ‘(1

sanuiw (O¢-07 D)

sanuw 0z-01 'd

sonuiw (] > Y

oleaw v Bunedad

puads noA op auny yanur Moy dFesaAe Uy ‘07

SIUBINRISAL U1 18D 1, uo(] "
Yoom/saun g < ¢

Yoom/sawn 9-¢ °D)

Yoaa SN p-7 g

yoamown | Y

Po0] 158§

FUIPN]OXD ‘SIUBINBISAI UL 182 NOKL OP UAYJO MOH 4]

pooy 1se] Wa 1 uoq 4

FoM/SOWN 9 < (]

Yoam/sau 9-¢ *)

yoam/souwm -7 g

yoaamawn | Y

(POOJ 18T 182 10K 0P UAYO MOH ‘]

BPOS 121P JULIP 1 U] "

sRUlAIRS € < '
sRuta1es ¢+ )
SBUIALAS (-7 ‘g

Surares [y

(U ggg =ued |) T+
T oLeg = Tuadas | Aep sad sButaras Lunmu moy
Wk J1 ;dod/syuiip 1108 apos 1atp yuup nok oy /1

2



A0 S0

demaaa0 pydns

wAea gdu agpinoqy )

wAaapun Spydng g

wdoasapun 1o v

QyBam o aquasap nog pnoss MOp “( ¢

ON |l

RAY

(suosear jearpaw 10§ s121p Burpnjoxa)

(SSO[ IYBIaM 0] 121P B UO U23q 19AQ 0K IABH (€

ON '

SR 'V

Lpoyiaw

(o002 yd1om v se FUIjows pasn I9A2 NOA dABH ‘47

TJ31p PUE JqspM
PABMO] SAPNIIE AN0A JNOQE A8 [{-6Z SUONSIN()

ISIDIANI L U0(] 7]

sAep £-9°(

skep ¢ D

sfep p-¢ g

skep z-1 'V

(012 “Furpods ‘Bururunaws Fuiuuna

‘Jury[em apnjou ued ASIDIAXT) ¢ 1AMS nos soyeit
0s[e pue IFua] Ul SANUIW ()7 1SBI] 18 § LY ASI0UAND
uroptad nok op Yoom at Jo sAep Auvts MOH ‘87

smoy [ < °)

smoy /-¢ g

smoy -1 'Y

Sy

(oea 188 nok op doas yonw aoy afeiaav u(y /7

[04oo[e yuupuoq ‘g
sFutAIes 9< (]
sfutates 9-¢ )
SUIALSS +-7 'g

Furasas |

UM W OG] NIag Ued | = Suraies |

{uup nos op Sep

12d sBurazas Lupw moy [oyoaje YuLp nok 3] 97

<

Yaasm/sAep (-9 (0

Noam/s£ep G-

Yaam/sAep ¢-7 'g

Nadm/ABp | 'y

YA 1ad skep funw moy “sal

11 cLionbyy fautw “1223q) [oyoare yurp nol o ‘67

[oyooje Juupruoq g
3

113



Kep L1977 (]

R RERVERIT STy

Yoamsown g-1 g

BERCINEAY

LApuey v se 1ay1do)

1addns 183 noA prp uayyo moy ‘dn Furmoiny ‘pp

ON 'd
SIA 'V
£ANDE £[[BNXas no& Ay 6¢

M0y 1,u0(] *D
ON 'd

AV

(IUBJUL UB S Paj-Isealq nok 2104 '8¢

P-g¢ suonsan

douasajard oN Y

Lnig A

mog )

PG e

Apes 'y

(4a121d noK op spooj Jo adK1 |y /€

J0UIBHIP B ANBW JOU Pnoa )

18] %S 'd

ERR LI R ZIN 4

;atour nok o1 paddn pinom (ager

YOIy Wyl pooy v Anq o3 Burod atem nok i '9¢

uoturdo oN
aa1Fesip A[Buong
2213eSIp 1IRYMIUIOG
20I8® jeyMaWog
aa13e A|Buong

ok op - 's|patu
urueyd u nydjay pue (nyasn a sjpqe[ pooy,,

uoruido oN

aardesip Ajfuong

2213esIp 1RYMaLUOG

2218w 1eyMmatuog

sasfe £|Buong

oL op = "$PO0J JO S1aL1eA B 182 01 pIRY Si.,

uoruido oN
aaidesip A[Fuong
a1Fusip jeymatog
2218w wyMmawog
aa18e A[Fuong

mof op -, "yieay

pood 103 1wmzodiul dre ISI0IAND PUB UONLINN],.

wdaam ineqe durgiiue Sutop 10N
WHem ey
W81aa uren

1yBram aso

103 Fuwrdn Lppuaumod nok ary -

e
‘a
£

‘d

)
e

114



*£aAns 81y3 Ino Bugjpy 10§ noA yuey |

WASIXJUON (]

WS[[99X D)

afeioay ‘g

1004 Y

13q 01 uonLINy

moge a3pamouy ok 1dpisuod nok o “pi

uoruido oN D

woafqoxd » jou § 1} ‘g

wojqord e s 1) v

(A1182q0 uo uotuido oK sHRYA £

XIN D

iyl g

WIS Y

12lp

yaumd nof st 1atp s uared mok o1 paedwo)) ¢t

mowy 1 uoc ‘D

ON 'd

87 Y

Sproyasnoy mos ut

ansst ue dunaip sopur JyAam sean ‘dn fuimorny ¢

115



APPENDIX B

IRB Approval Letter — Oklahoma
IRB Approval Letter — Scotland
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IRB Number: 10887
Exemption: #2
Approval Date: June 12, 2003

June 13, 2003

Allen Knehans. Pn.D.

Dept of Nutritional Sciences

801 N. E. 13th, CHB 465
Oklahoma City, OK 73104-5072

Dear Dr Knehans
RE: Eating Behavior and Health of College Students.

The Chair of the Institutional Review Board (IRB) has reviewed the above-referenced
research project and determined that it meets the criteria in 45 CFR 46 or 21 CFR 50 and 58
as amended, for exemption from IRB review. You may proceed with the research as
proposed. Please note that the IRB Chair will need to review any changes in the protoco! as
changes could affect this determination of exempt status. Alsc note that you should notify the
IRB office when this project is completed, so we can remove it from our files

If you have any questions or need additional information, please do not hesitate to call the
IRB office at (405) 271-2045 or send an email to irb@ouhsc.edu.

Sincerely yours,

Alberta Yadack, RN M P H
Assistant Directer, Human Research Participant Protection
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NHS
NHS GRAMPIAN ez, e

AND .
UNIVERSITY OF ABERDEEN Grampian

GRAMPIAN RESEARCH ETHICS COMMITTEE

Chairmen Clerk to the Commiuece
Committee One Commjtiee Two ¢
Dr John Dean Professor Nigel Webster Mrs Diane Murray
Consultant Professor of Anaesthesia & Intensive Care Dept of Public Health
Depaniment of Medical Genetics  Institute of Medical Sciences NHS Grampian
Medical School Foresterhill Summerfield House
Foresterhill Aberdeen 2 Eday Road
Aberdeen AB252ZD ABERDEEN, AB15 6RE
AB25 22D Email:diane. murrav@ghb.grampian.scot.nhs.uk
Tel: (01224)552120 Tel: (01224) 555167 Tel: (01224) 558503
Fax: (01224)559390 Fax: (01224) 555766 Fax: (01224) 558609
24" July 2003

Project No: 03/0170
Ms Carrie Thompson

Apt 41, The Spires
505 Gt Western Road
ABERDEEN

ABI10 6WD

Dear Ms Thompson

Food intake and behaviour survey

The above project was considered at the Grampian Research Ethics Committee (2) meeting of
17/07/2003, and T am pleased to confirm that full ethical approval for this project has been granted.
The Committee would like to point out that you are not required to put out a information sheet/consent
form as part of this study.

We would be very glad to receive in due course, copies of any publications arising from this research.

Thank you for bringing this study to the Committee’s attention.

Yours sincerely

Mis Kellie MacLeod
Grampian Research Ethics Committee Manager

Plcase note that this study may not commence until these clarifications and
amendments have been received and approved by the Committee.

Please quote proiect number in all corresnondence
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APPENDIX C

Data: Table of Frequencies
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Frequency Tables

Height (Inches)
Variables | Oklahoma Male | Oklahoma Female | Scotland Male | Scotland Female | Total
N 116 194 64 65 439
MEAN 71 65 70 65 67
MEDIAN | 71 65 70 65 67
Std. Dev. | 34 3.0 46 3.7 44
Min 62 52 51 55 51
Max 79 76 63 74 83
Weight (Pounds)
Variables | Oklahoma Male | Oklahoma Female | Scotland Male | Scotland Female | Total
N 113 191 61 56 421
MEAN 180 134 166 143 152
MEDIAN | 175 133 161 128 143
Std. Dev. | 38.7 23.7 31.2 43.5 383
Min 115 84 99 98 84
Max 310 270 307 372 372
BMI (kg/in’
Variables | Oklahoma Male | Oklahoma Female | Scotland Male | Scotland Female | Total
N 113 191 61 54 419
MEAN 25.0 224 24.1 23.0 23.4
MEDIAN | 244 21.8 23.6 21.8 22.6
Std. Dev. | 4.5 3.9 45 54 45
Min 17.6 12.8 16.5 17.8 12.8
Max 432 46.3 443 51.5 51.5
Years
Variables | Oklahoma Male | Oklahoma Female | Scotland Male | Scotland Female | Total
N 114 191 68 73 446
MEAN 217 20.6 234 20.7
MEDIAN | 20.8 20.4 19.5 18.7
Std. Dev. | 3.3 1.7 7.6 54
Max 44 31 48 48 48
Table of RACE or ETHNICITY by Country
Oklahoma (N) Oklahoma (%) Scotland (N) Scotland (%)
Hispanic 16 52% 0 0%
African American | 22 7.1% 1 (N. African) 0.7%
Native American 14 4.5% 0 0%
Asian 16 52% 11 8.2%
Caucasian 234 75.5% 117 86.7%
Other 8 2.6% 6 4.4%
Total 310 100% 135 100%
Table of MARRIAGE by Country
Oklahoma Scotland Table of INCOME by Country (Dollars per year)
Married 6/1.9% 5/3.6% Oklahoma | Scotland
Not Married | 304 /98.1% | 133/96.4% <10,000 4/13% 8/635%
10,000-30,000 26/8.6% | 31/24.6%
Table of GENDER by Country 30,000-50,000 46/15.1% | 38/302%
Oklahoma Scotland 50,000-70,000 65/214% | 21/16.7%
Male 116/37.4% | 65/482% 70,000-100,000 | 65/21.4% | 20/159%
Female | 194/62.6% | 70/51.9% >100,000 98 /32% 8/6.4%
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Question 7: How often do you eat breakfast?

OK Male (%) OK Female (%) SC Male (%) SC Female(%) Total (%)
Don’t eat breakfast 28 (24.1) 35 (18.1) 14 (20.0) 9 (12.0) 86 (19.0)
1-3 times/week 43 (37.1) 70 (36.3) 20 (28.6) 21 (28.3) 154 (34.0)
4-6 imes/week 15 (12.9) 41(21.2) 9(12.9) 8 (10.7) 73 (16.0)
Everyday 30 (25.9) 47 (244) 27 (38.6) 37 (49.3) 141 31.0)
Total 113 193 70 75 454
Question 8: How many meals do you eat a day? Meal = 500-700 kcal
OK Male (%) | OK Female(%) | SC Male(%) | SC Female(%) | Total (%)
1 meal 1(0.9) 6(3.1) 7(10) 3(3.9) 17 (3.7)
2meals | 42(36.2) 84 (43.3) 23 (32.9) 27(35.1) 176 (38.5)
3meals | 52(44.8) 96 (49.5) 35 (50.0) 44 (57.1) 227 (49.7
4 meals 13 (11.2) 7(3.6) 4(5.7) 1(1.3) 25/5.5)
>4 meals | 8 (6.9) 1(0.5) 1(1.4) 2(2.6) 12 (2.6)
Question 9: How much water do you drink each day?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
0-100z | 4(3.5) 14 (7.2) 6(8.7) 13 (16.9) 37(8.1)
11-200z | 14 (12.2) 44 (22.7) 15 (21.7) 21(273) 94 (20.7)
21-300z | 21(18.3) 46 (23.7) 25(36.2) 23(29.9) 115 (25.3)
31400z | 15(13.0) 35(18.0) 16 (23.2) 10 (13.0) 76 (16.7)
41-500z | 17 (14.8) 15(7.7) 4(5.8) 3(3.9) 39 (8.6)
51-600z | 10(8.7) 20 (10.3) 3(4.3) 709.1) 40 (8.8)
>600z 34 (29.6) 20 (10.3) 0 (0.0) 0 (0.0) 54 (11.9)
Question 10: How many servings of fruit do you eat each day?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
0 servings 32 (27.6) 27 (14.0) 6 (8.6) 79.5) 72 (15.9)
1 servings 49 (42.2) 106 (54.9) 25 (35.7) 22 (29.7) 202 (44.6)
2-4 servings | 33 (28.4) 57 (29.5) 35(50.0) 38(51.4) 163 (36.0)
>4 servings | 2 (1.7) 3(1.6) 4(5.7) 7(9.5) 16 (3.5)
Question 11: How many servings of vegetable do you eat each day?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
0 servings 11(9.5) 19 (9.8) 7(10.0) 4(5.2) 41 (9.0)
1 servings 56 (48.3) 94 (48.5) 25(35.7) 25 (32.5) 200 (43.8)
2-4 servings | 48 (41.4) 75 (38.7) 36 (51.4) 43 (55.8) 202 (44.2)
>4 servings | 1(0.9) 6(3.1) 2(29) 5(6.5) 14 (3.1)
Question 12: How many servings of meat eat each day?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
1 servings 10 (8.6) 60 (30.9) 25(35.7) 43 (58.1) 138 (30.4)
2-4 servings 75 (64.7) 118 (60.8) 39 (55.7) 23 (31.1) 255 (56.2)
5-6 servings 20(17.2) 9 (4.6) 3(4.3) 22.7 34 (7.5)
>6 servings 10 (8.6) 2(1.0) 2(2.9) 0(0.0) 14 (3.1)
Don’t eat meat | 1(0.9) 5(2.6) 1(1.4) 6(8.1) 13 (29)
Question 13: How often do you eat fish per week?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
1 time per week 58 (50.0) 87 (44.8) 3247.1) 32 (41.6) 209 (45.9)
2-4 times per week 22 (19.0) 17 (8.8) 19 (27.9) 12 (15.6) 70 (15.4)
>4 times per week 1(0.9) 1(0.5) 2(2.9) 452 8 (1.8)
Don’t eat fish 35 (30.2) 89 (45.9) 15(22.1) 29 (37.7) 168 (36.9)
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Question 14: Do you snack between meals? If so, how many snacks do

ou eat each day?

OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
1-2 snacks 76 (65.5) 150 (77.7) 41 (59.4) 55(71.4) 322 (70.8)
3-4 snacks 25 (21.6) 21 (10.9) 16 (23.2) 15(19.5) 77 (16.9)
>4 snacks 3(2.6) 3(1.6) 5(72) 4(52) 15(3.3)
Don’t eat snacks | 12 (10.3) 19 (9.8) 7(10.1) 339 41(9.0)
Question 15: Do you drink coffee or tea? If yes, how many servings per day?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
1-2 servings 97 31.9) 86 (44.3) 24 (34.8) 29 (37.7) 176 (38.6)
34 servings 7 (6.0) 11 (5.7) 13 (18.8) 17 (22.1) 48 (10.5)
5-6 servings 2(1.7) 3(1.5) 6(8.7) 5(6.5) 16 (3.5)
>6 servings 0(0.0) 1(0.5) 5(1.2) 5(6.5) 11(24)
Don’t drink tea or coffee | 70 (60.3) 93 (47.9) 21 (30.4) 21 (21.3) 205 (45.0)
Question 16: Do you drink regular soda/soft drinks/pop? If yes, how many servings per day?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
1 serving 27 (23.3) 56 (29.0) 22 (31.4) 25 (32.9) 130 (28.6
2-3 servings 30(25.9) 35 (18.1) 14 (20.0) 13 (17.1) 92 (20.2)
3-4 servings 6(5.2) 7(3.6) 8(114) 2 (2.6) 23(5.1)
>5 servings 1 (0.9) 2(1.0) 487 339 10 (2.2)
Don’t drink soda | 52 (44.8) 93 (48.2) 22 (31.4) 33 (43.4) 200 (44.0)
Question 17: Do you drink diet soda/soft drinks/pop? If yes, how many servings per day?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
1 serving 6(52) 22 (11.5) 14 (20.6) 18 (23.7) 60 (13.3)
2-3 servings _ 10 (8.6) 27(144) 7(10.3) 5 (6.6) 49 (10.8)
34 servings 2.(1.7) 6(3.1) 1(1.5) 2(2.6) 11(24)
>5 servings 2(L.7) 2 (1.0) 1(1.5) 5(6.6) 10(2.2)
Don’t drink diet soda 96 (82.8) 135 (70.3) 45 (66.2) 46 (60.5) 321(71.2)
Question 18: How often do you eat fast food?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
1 time / week 21(18.1) 66 (34.2) 25 (36.8) 37 (50.7) 149(33.1)
2-4 times / week 63 (54.3) 97 (50.3) 24 (35.3) 12(164) 196(43.6)
5-6 times / week 17 (14.7) 10(5.2) 1(1.5) 2.7 30(6.7)
> 6 times / week 434 4(2.1) 1.(1.5) 0(0.0) 9(2.0)
Don’t eat fast food 11 (9.5) 16 (8.3) 17 (25.0) 22 (30.1) 66(14.7)
Question 19: How often do you eat in restaurants, excluding fast food?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
1 time / week 62 (53.49) 115 (59.9) 38 (56.7) 47 (61.8) 262 (58.1)
2-4 times / week 48 (41.1) 67 (34.9) 9(13.4) 2(2.6) 126 27.9)
5-6 times / week 5(4.3) 2(1.0) 2 (3.0) 0(0.0) 9.0
> 6 times / week 0(0.0) 3(1.6) 1(L5) 0(0.0) 409
Don’t eat restaurants | 1(0.9) 5(2.6) 17 (25.4) 27 (35.5) 50 (11.1)
Question 20: On average, how much time do you spend preparing a meal?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
<10 minutes 28 (24.1) 41(21.2) 9 (12.9) 10 (13.2) 88 (19.3)
10-20 minutes 55(47.4) 77 (39.9) 22 (31.4) 27 (35.5) 181 (39.8)
20-30 minutes 17 (14.7) 50 (25.9) 21 (30.0) 19 (25.0) 107 (23.5)
>30 minutes 326) 9(a7) 11(157) 7092) 30 (6.6)
Don’t prepare meals 13(11.2) 16 (8.3) 7(10.0) 13 (17.1) 49 (10.8)
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Question 21: On average, how long does it take you to eat a meal?

OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
<10 minutes 31(36.7) 22(11.4) 15 (21.4) 16 (20.8) 84 (18.4)
10-20 minutes | 74 (63.8) 124 (64.2) 36 (51.4) 41 (53.2) 275 (60.3)
20-30 minutes | 8 (6.9) 41 (21.2) 12 (17.1) 18 (23.4) 79(17.3)
3045 minutes | 3 (2.6) 5(2.6) 4(5.7) 2(2.6) 14(3.1)
>45 minutes 0 (0.0) 1(0.5) 3(4.3) 0(0.0) 4(0.9)
Question 22: Do you regularly take any herbal supplements?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
Yes | 17(14.7) 18 (9.3) 12 (17.6) 8(10.8) 55(12.2)
No | 99(85.3) 175 (90.7) 56 (82.4) 66 (89.2) 396 (87.8)
Question 23: Do you regularly take any dietary supplements?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
Yes | 52(44.8) 70 (36.5) 14 (21.5) 16 (21.6) 152 (34.0)
No | 64(55.2) 122 (63.5) 51(78.5) 58 (78.4) 295 (66.0)
Question 24: How many cigarettes a day do you smoke?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
1-4 cigarettes 9(7.8) 14 (72) 6(9.0) 5(6.8) 34 (7.5)
5-10 cigarettes | 7 (6.0) 42.1) 5(7.5) 10 (13.5) 26 (5.8)
11-15 cigarettes | 1(0.9) 2(1.0) 1(1.5) 5(6.7) 9 (2.0)
>15 cigarettes 20.7) 0(0.0) 6(9.0) 34 11(24)
Don’t smoke 97 (83.6) 174 (89.7) 49 (73.1) 51 (68.9) 371 (82.3)
Question 25: Do you drink alcohol (beer, wine, liquor)?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
1 day/week 25(21.6) 60 (30.9) 11 (15.7) 16 (21.9) 112 (25.0)
2-3 days/week 39(33.6) 56 (28.9) 24 (34.3) 42 (57.5) 161 (36.0)
4-5 days/week 11 (9.5) 5(2.6) 12(17.1) 8(11.0) 36(7.9)
6-7 days/week 3(2.6) 0(0.0) 3(43) 1(1.4) 7(2.0)
Don’t drink 38(32.8) 73 (37.6) 20 (28.6) 6(8.2) 137 (30.0)
alcohol
Question 26: If you drink alcohol, how many servings per day do you drink?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
1 serving 9(.7) 29 (15.1) 15(21.7) 14 (19.1) 67 (15.0)
2-4 servings 27.(23:3) 59 (30.7) 19 (27.5) 32(43.8) 137 (30.0)
5-6 servings 17 (14.7) 21 (10.9) 6(8.7) 11 (15.1) 55 (12.0)
> 6 servings 24 (20.7) 7(3.7) 9 (13.0) 9(12.3) 49 (11.0)
Don’t drink 39(33.6) 76 (39.6) 20(29.0) 7 (9.6) 142 (32.0)
alcohol
Question 27: On average, how much sleep do you get each night?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
1-4 hours | 3 (2.6) 6(3.1) 3(4.3) 1(1.3) 13 (3.0)
5-7 hours | 83 (71.6) 141 (72.7) 38 (54.3) 50 (65.8) 312 (68.0)
>7 hours | 30 (25.9) 47(242) 29 (41.4) 25 (32.9) 131 (29.0)

Question 28: How many days of the week do you perform exercise that’s at least 20 minutes in length and also makes you sweat?

OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
1-2 days 19 (16.4) 55 (28.5) 19 (27.5) 22 (29.0) 115 (25.0)
3-4 days 29 (25.0) 65 (33.7) 19 (27.5) 16 (21.1) 129 (28.0)
4-5 days 29 (25.0) 25(13.0) 9 (13.0) 16 (21.1) 79 (17.0)
6-7 days 31(26.7) 31 (16.1) 15(21.8) 11 (14.5) 88 (19.0)
Don’t exercise | 8 (6.9) 17 (8.8) 7(10.1) 11(14.5) 43 (10.0)

123




Question 29: Have you ever used smokin,

as a weight control method?

OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%
Yes | 4(3.5) 94.7) 2(2.9) 8(10.8) 23 (5.0)
No | 112 (96.6) 184 (95.3) 66 (97.1) 66 (89.2) 428 (95.0)
Question 30: Have you ever been on a diet for weight loss?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%
Yes | 35(30.2) 108 (56.3) 8(11.8) 35 (46.1) 186 (41.0)
No | 81(69.8) 84 (43.8) 60 (88.2) 41 (54.0) 266 (59.0)
Question 31: How would you describe your weight?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
Very underweight 20D 1(0.5) 4 (6.0) 0(0.0) 720)
Slightly underweight 18 (15.5) 11(5.7) 3 (4.5) 10(13.2) 42(9.9)
About the right weight 74 (63.8) 105 (54.1) 39 (58.2) 36 (47.4) 254 (56.0)
Slightly overweight 20(172) 68 (35.1) 19 (28.4) 26 (34.2) 133 (29.0)
Very overweight 2(1.7) 9 (4.6) 2 (3.0) 4(53) 17 (4.0)
Question 32: Are you currently trying to:
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
Lose weight 30(25.9) 110 (56.7) 17 (25.0) 33 (42.9) 190 (42.0)
Gain weight 31(26.7) 3(1.6) 9(132) 1(1.3) 44 (10.0)
Maintain weight 32 (27.6) 50 (25.8) 9(132) 15 (19.5) 106 (23.0)
Not doing anything about | 23 (19.8) 31 (16.0) 33 (48.5) 28 (36.4) 115 (25.0)
weight
Question 33: “Nutrition and exercise are important for good health,” do you:
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
Strongly agree 106 (91.4) 181 (93.3) 56 (84.9) 54 (73.0) 397 (88.0)
Somewhat agree 9(7.8) 12 (6.2) 9(13.6) 19 (25.7) 49 (11.0)
Somewhat disagree 0(0.0) 0 (0.0) 1(1.5) 0(0.0) 1(0.2)
Strongly disagree 1(0.9) 1(0.5) 0(0.0) 0(0.0) 2(04)
No opinion 0(0.0) 0(0.0) 0(0.0) 1(14) 1(0.2)
Question 34: “It is hard to eat a variety of foods.” — do you:
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
Strongly agree 25 (21.6) 33(17.0) 3(4.6) 10 (13.3) 71 (16.0)
Somewhat agree 47 (40.5) 97 (50.0) 23 (34.9) 37 (49.3) 204 (45.0)
Somewhat disagree 34 (29.3) 44 (22.7) 16 (24.2) 15 (20.0) 109 (24.0)
Strongly disagree 8(6.9) 17 (8.8) 21(31.8) 12 (16.0) 58 (13.0)
No opinion 2(1.7) 3(1.6) 3(4.6) 1(1.3) 9(2.0)
Question 35: “Food labels are useful and helpful in planning my meals.” — do you:
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
Strongly agree 31(26.7) 61 (31.4) 10 (14.5) 6(7.9) 108 (24.0)
Somewhat agree 43 (37.1) 81(41.8) 29 (42.0) 31 (40.8) 184 (40.0)
Somewhat disagree 18 (15.5) 25 (12.9) 9 (13.0) 14 (18.4) 66 (15.0)
Strongly disagree 11 (9.5) 7(3.6) 6(8.7) 5 (6.6) 29 (6.0)
No opinion 13 (11.2) 20(10.3) 15(21.7) 20 (26.3) 68 (1.0)
Question 36: If you were going to buy a food time, which label would appeal to you more?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
95% fat-free 44 (37.9) 115 (59.9) 14 (20.9) 32 (43.2) 205 (46.0)
5% fat 15 (12.9) 8(42) 2(3.0) 34.0) 28 (6.0)
would not make a 57 (49.1) 69 (349) 51(76.1) 39 (52.7) 216 (48.0)
difference
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Question 37: What type of food do you prefer?

OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
Salty 36 31.0) 59 (30.4) 12 (17.7) 15 (19.5) 122 (27.0)
Sweet 25 (21.6) 58 (29.9) 12(17.7) 18(23.4) 113 (250
Sour 3(2.6) 3(1.6) 209 4(52) 12 (3.0)
Bitter 1(0.9) 0(0.0) 0 (0.0) 1(1.3) 2(04)
No Preference | 51 (44.0) 74 (38.1) 42 (61.8) 39 (50.7) 206 (45.0
Question 38: Were you breast-fed as an infant?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%
Yes 75 (64.7) 136 (70.5) 49 (71.0) 47 (64.4) 307 (68.0
No 17 (14.7) 45(23.3) 8 (11.6) 16 (21.9) 86 (19.0)
Don’t know 24 (20.7) 12 (6.2) 12 (17.4) 10 (13.7) 58 (13.0
Mean BMI | OK Male (kg/m’) | OK Female (kg/m’) | SC Male (kg/m’) | SC Female (kg/m’)
Yes 245 21.9 239 223
No 254 21.8 2238 234
Don’t know 24.8 25.0 23.8 22.1
Question 39: Are you sexually active?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
Yes | 69 (60.5) 103 (53.7) 49 (76.6) 53 (72.6) 274 (62.0)
No | 45(39.5) 89 (46.4) 15(23.4) 20 (27.4) 169 (38.0)
Question 40: Growing up, how often did you eat dinner together as a family?
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%
Never 3(2.6) 4(2.1) 2(3.0) 6(8.0) 15 (3.0)
1-2 times/week | 18 (15.5) 34 (17.6) 5(7.5) 7(9.3) 64 (14.0)
3-5 times/week | 66 (56.9) 88 (45.6) 24 (35.8) 20 (26.7) 198 (44.0)
Everyday 29 (25.0) 67 (24.7) 36 (53.7) 42 (56.0) 174 (39.0)
Question 41: Growing up, was weight and/or dieting an issue in your household?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
Yes 26 (22.4) 69 (35.8) 11(16.2) 21 (27.6) 127 (28.0)
No 88 (75.9) 120 (62.2) 52 (76.5) 51 (67.1) 311 (69.0)
Don’t know | 2 (1.7) 4(2.1) 5(7.4) 4(5.3) 15 (3.0)
Mean BMI | OK Male (kg/m’) | OK Female (kg/m’) | SC Male (kg/m’) | SC Female (kg/m’)
Yes 25.7 22.8 25.5 23.8
No 24.6 222 23.6 22.5
Don’t know | 33.7 20.6 24.5 25.6
Question 42: Compared to your parent’s diet, is your current diet:
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
Similar 37 (31.9) 86 (44.6) 25 (36.8) 28 (37.3) 176 (39.0)
Different | 65 (56.0) 57(29.5) 28 (41.2) 26 (34.7) 176 (39.0)
Mix 14 (12.1) 50 (25.9) 15 (22.1) 21 (28.0) 100 (22.0)
Question 43: What is your opinion on obesity?
OK Male (%) OK Female (%) SC Male (%) SC Female (%) Total (%)
It’s a problem 98 (84.5) 178 (92.2) 54 (81.8) 63 (84.0) 393 (87.0)
It’s not a problem | 5 (4.3) 2(1.0) 0(0.0) 1(1.3) 8(2.0)
No opinion 13(11.2) 13(6.7) 12 (18.2) 11 (14.7) 49 (11.0)
Question 44: Do you consider your knowledge about nutrition to be:
OK Male (%) | OK Female (%) | SC Male (%) | SC Female (%) | Total (%)
Poor 7(6.0) 18 (9.3) 6(9.0) 7(9.3) 38 (8.0)
Average | 80(69.0) 142 (73.6) 43 (64.2) 54 (72.0) 319 (71.0)
Excellent 29 (25.0) 32 (16.6) 17 (25.4) 13(17.3) 91 (20.0)
Nonexistent | 0(0.0) 1(0.5) 1(1.5) 1(1.3) 3(0.7)
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Chi Square Analysis of Eating and Health Behaviors in Oklahoma and Scotland

Breakfast 0.003
Meals per day 0.003
Water servings per day <.0001
Fruit servings per day <.0001
Vegetable servings per day 0.0705
Meat servings per day <.0001
Fish servings per week 0.0002
Snacking occasions per day 0.0225
Coffee/Tea servings per day <.001
Regular soda servings per day 0.0355
Diet soda servings per day 0.0017
Fast food meals per day <.0001
Restaurant meals per day <.0001
Time devoted to eating meals 0.0003
Herbal supplement use 0.2448
Dietary supplement use 0.0011
Cigarettes smoked per day <.0001
Alcohol use, days per week <.0001
Alcohol servings per day <.0001
Amount of sleep each night 0.1208
Days of exercise per week 0.017
Use of smoking as weight control 0.0949
Experience with dieting for weight loss <.0001
Describe weight 0.0005
Describe weight plan <.0001
Nutrition and exercise 0.0005
Variety of foods <.0001
Food labels for planning 0.0005
Food labels <.0001
Type food 0.0387
Breastfed 0.0038
Sexually active 0.0018
Frequency of family dining when growing up <.0001
Issue 0.0076
Parent’s diet 0.0004
Opinion on obesity 0.0267
Nutrition knowledge 0.5787

e S ———
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APPENDIX E
Table of Spearman Correlation of eating and health behaviors and BMI

Raw Data: Spearman Correlation Report



Spearman correlation of BMI with beliefs and eating and health behaviors

OK Males 0 Fi emals C Males S Females

Breakfast -0.12 0.01 -0.13 -0.03
Meals per day 0.11 0.04 -0.24 0.02
Servings per day 0.04 -0.10 -0.18 0.04
Vegetable servings per day *0.18 *.0.14 -0.13 -0.18
Meat servings per day *0.19 *.0.17 0.10 0.17
Fish servings per week .25 -0.03 -0.14 -0.06
Snacking occasions per day **.0.26 -0.01 -0.01 0.05
Regular soda servings per day *-0.31 0.09 -0.06 0.01
Fast food meals per day 0.01 0.11 0.08 0.24
Restaurant meals per day -0.02 -0.03 -0.04 0.07
Herbal supplement use -0.09 0.11 -0.01 -0.04
Dietary supplement use *-0.20 0.05 0.00 -0.18
Cigarettes smoked per day -0.11 0.07 -0.11 *0.37
Alcohol use, days per week 0.16 0.08 -0.23 0.12
Alcohol servings per day **0.23 -0.03 -0.17 0.19
Days of exercise per week *0.20 0.04 0.08 0.06
Use of smoking as weight control -0.08 -0.17 0.00 *-0.29
Experience with dieting for **_(27 **_0.32 **_(043 *_0.37
weight loss

Frequency of family dining when 0.00 -0.03 -0.20 0.20
growing up

Time devoted to preparing meals *0.21 -0.11 -0.06 -0.2
Time devoted to eating meals -0.01 -0.06 -0.09 -0.07
Amount of sleep each night *.0.20 0.04 0.00 -0.15
Water servings per day *¥0.25 -0.04 0.16 0.14
Coffee/Tea servings per day -0.11 0.05 -0.07 -0.06
Diet Soda servings per day 023 0.04 0.11 0.22
Age (years) 0.06 -0.08 0.18 -0.19
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BREAKFAS

WATER

SERVFRUI

SERVMEAT

FI8H

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGT!

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

YEARS

113.000000

06874842
113.000000
0881746

113.000000
0074507
0434040
112.000000

-0.206315

116.000000
-0.125621
0.176060
116.000000
0023154
0.805138
116.000000
-0.120754

113 000000
0.017837

115.000000
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116.000000
0.196774

0.961234
118.000000
-0.108422
0.242208
116.000000

0836153
116.000000
0.061998

116.000000
0.217640
0.018832
118.000000
0.175662

116.000000
-0.130782
0.134482
116.000000
-0.120836
0.184707
116.000000
-0.016700

118000000
0.108000
0.250421
113.000000
0.135281
0 148500
115.000000

0674182

115.000000



WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

0618713
115.000000
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0.007508
115.000000



WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTEZ2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

116.000000

0.319022
116.000000

0018103
113.000000
0.027160
0.773248
115.000000

132

-0.041520
0.658101
116.000000
0.109711
0.247366
113.000000
0.076271
0.415785
116.000000
0.063845
0.497300
116.000000
0.204856
0.027908
115.000000
<0.032201
0.731484
116.000000
0.021296
0.820482
116.000000
-0.144504
0.121710
116.000000
-0.008100
0.831158
118.000000
-0.07687%
0.419423
116.000000
0.085097
0.383748
116.000000
0.026565
0.777128
116.000000
0.175616

0.081208
0.386180
116.000000
0.039539
0.673461
118.000000
0.108007
0.248478
118.000000
-0.081781
0.510147
116.000000
-0.1343556
0.150462
116.000000
0.178024
0.055887
116.000000
-0.184343
0.047607
116.000000
0.100780
0240750
118.000000
0133187
0.154188
116.000000
0060184
0 460544
116 000000
0000301

0.113131
116.000000
-0.011607
0801583
116.000000
-0.078312
0403383

116.000000
0152448
0.102318
116 000000
0147238
0.114737
116.000000
0.114081
0222788



WATER

SERVFRUI

SERVVEGE

SERVMEAT

FiSH

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU
DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

133

0214150

116.000000
-0.121270
0194714
116.000000
0074782
0.424072
118.000000

0.370248
116.000000
0053112
0571231
116.000000

0801768
116.000000
-0.004510
0.312860
116.000000
0231830
0013483
113.000000
0 146485
0118261
115.000000

-0.007180

0.288307
116.000000
-0 073564
0432577
116.000000
0.070161
0454288
116.000000
0.007671
0.934868
116.000000
-0.223875
0.015688
116.000000



Correlation Report — OU / Male

MEALS

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FisH

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

SMOKINGW
0.075064
0.423225
116.000000
-0.036733

113.000000
0207172
0.025654

116.000000

oua1z:u
116.000000
-0.050313

116.000000
0.130804
0.181842
116.000000

0.337832
116.000000
0.133544
0.152061
116.000000
0.177727

116, 000000
0.837176

0.395171
113 000000

0276984
115.000000

DIETING

-0.266018
113000000

o.nm
116.000000
-0.190134
0.040922
116.000000
0.289130
0.001107
116.000000
0.058515
0.525679
116.000000
0.094781
0.311485
116.000000
0.184603
0.036322
116.000000
-0.134356
0.150462
116.000000
-0.147238
0.114737
116.000000
-0.081102
0.386783

116.000000
0.141125
0.130760
116.000000
0536811

113.000000
0.101641
0279753
115 000000
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QUOTE1

116.000000

-0.106152

115.000000
-0.174021



Correlation Report - OU / Male

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FisH

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

S8ERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMi

YEARS

QUOTE_3
0.161408

116.000000
0.138748
0142758
113.000000
-0.208315

116.000000
-0.139792
0.134482
116.000000
-0.162253
0.083191
115.000000
-0.001841

116.000000
0.012585

116.000000
-0.110810

116.000000
-0.145111
0.120134
116.000000
0.043431

116.000000
20.051863

580328
116.000000
0.115002
0.215360
118.000000
-0.107325
0.251488
116.000000
0.114583

116.000000
0.014498
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115.000000
0.077312
0.411501
115.000000
-0.046465
0.621641
115.000000
-0.046885
0.618713
115.000000
-0.182155
0.051368

0.076043

0101641
0.279753
115.000000



MEALS

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FisH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

0.718054

-0.300763

191.000000
-0.015149
0835231
191.000000

0.152383
0.012660
0.861040
-0.152806

0.036557
180000000
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0.043185

0.113138
0.116263
184.000000
0.090437
0.168863
193.000000
-0.074782
0.301266
183.000000
0.025660
0.724488
182.000000
0.007281
0.918742

-0.019880
0.783212
194.000000

0.567522
194.000000
0.044771

194 000000
0.074620
0.301104
164.000000
0081323
0262140
192.000000
0.013108

193.000000
0040768
0575338
191.000000
0105353
0146921
191.000000

WATER
0121480
0.081510
194 000000
0.102022
0160203
181.000000
0.308883
0.000012
183.000000
0.165132



WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBAL SU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

137

0.701214
183.000000
-0.016080
0.824346
183 000000
0.074285
0.304556
183.000000
0.057642

-0.050811
0.481873
183.000000
0.100208

0.103772
0.153117
181.000000
0.019188
0.791121
183.000000
0.089517
0.336730
193.000000
0.147311
0.040816
183.000000
0018318
0.800377
183.000000



WEIGHT

BREAKFAS

MEALS

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

138

-0.072164
0.319881
182.000000
0.084323
0.191971

0571416
183.000000
0.083916
0.245030
193 000000

EATINGTI
0132765

0.830538
183.000000
-0 023605
0744538
183.000000
-0.002623
0871121
193 000000
0.054636
0452840
181 000000
0.126028

0 142418
0.04087¢
190000000
0.022330
0758515
182000000
0125836
0.080852
183000000
-0.087504
0.350043
163000000
0.003229

0 964647
192000000
-0.014833
0.836702
193.000000
-0.025072
0.729266
193.000000
0.064147
0.375468
183.000000
0.057458
0.428581
192000000
0.081746
0.204448
183.000000
0.008151
0.899401



Correlation Report — OU / Female

HEIGHT

WEIGHT

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

DIETARYS
-0.031369

0.192613
182.000000

0.084323
0.191971
193.000000
0.028280
0.696236

ALCOHOL
0.080779
0.262851
194.000000
-0.031598

191.000000

183.000000
-0.141843
0.049102
183.000000
-0.112488
0.120327
192 000000
0.001130
0.987421
194.000000
-0.024601
0733482
194000000
0.046263
0521814
184000000
0.011425
0.874374
194 000000
-0.020052
0781382
194000000
-0.002935
0967773
182 000000
-0.054822
0448913
193 000000
-0.070072
0.276804
191.000000
0168502
0.010080
191 000000
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SLEEP
0.051111

0.061573

192.000000
-0.011870
0.869114
182 000000
0.021457
0.767686
182.000000
0.018263
0.790855
182.000000

182 000000
-0 085518
0.2369088
183 000000
-0.183384
0.007047
183.000000
-0.180775
0011874
183 000000
0.140754
0 050885
183000000
0235622
0.000871
183 000000
-0 047290
0514818
182 000000
-0 048053
0517823
182 000000
0037425
0 608205
190 000000
0 121563
0 094765
180 000000



MEALS

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FiSH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE 3

LABEL

FAMILYDI

BMI

YEARS

191.000000
-0.0168140
0.824521
181.000000

140

CURRENTC

0.081642

0.173240
0.015707
184.000000
0.074389
0.302740
184.000000
0.156382
0.026433
194.000000
0.139408

-0.040088
0.571416

0.015508
0.830538
183.000000
0.015467
0.830942
193.000000
0.108620
0.141040
182.000000
0.105068
0.144838

0.018558

-0.070083
0.334074
182.000000
0041017
0.570138
184000000
0.011425
0874374
184.000000
0.025618
0.724295
182.000000
0.053180
0.461456
184000000
0.140754
050885

183.000000
0076262
0.291827

0.080018

-0 079508
0274242
181.000000



Correlation Report — QU / Female

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGT!

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

QUOTE_3
0.718054

-0.218541

193.000000
-0.052751

0.466255
193.000000
0.174210

189.000000
0172174
0.017233
191.000000
0.018638
0.799073
188.000000
0.050521
0489953
188.000000

FAMILYDI
-0.043500
0.547223

141

0.087068

191.000000
0.079072

191.000000

YEARS
0015148

191.000000

-0.152605

0.272306
£0.016149



WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

-0.020078
0876905
62.000000

-0.111015
0.374861
66.000000
-0.048190
0.712670

142

0.357374

68.000000
0.031180
0.797703
70.000000
0.071751
0.557958

0242101
67 000000



Correlation Report — Scotland / Male

HEIGHT

MEALS

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

SERVVEGE

0.106074
67.000000
-0.193143
0.114551
68.000000
0.308163
0.011818
66.000000
0.001456
0.990742

143

0.198202
0.106074
67.000000
0.087269
0.479161

68.
0.353070
0
68.000000



MEALS

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FisH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYD!

BMI

0111131
0378148
65.000000

144

68.000000
0.037133
0.768014
65.000000
-0.011615
0.925676
67.000000
-0.005457
0.964237
70.000000
-0.031959
0.794332
68.000000
-0.015165

EATINGT!

0082382
0514137
65 000000
0010222
0838750



Correlation Report — Scotiand / Male

HEIGHT

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

SNACK

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

DIETARYS

0 149308
65.000000

-0.227056
0078452
61.000000
-0 142608
0.245701
68 000000

145

0.022785
0.852575
68000000
0.178020
0.138120
70.000000
0.142358
0.239752

EXERCISE
0 144382
0.258910
63 000000
0.127543
0.331481
80000000
0057876
0.636083
68 000000
0.071751



BREAKFAS

MEALS

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

0118110
0352623
64 000000
0.000971
0.837164
65 000000
0.508552
0.000001
58 000000
0177187
0.157048
65,000000

146

68.000000
-0.041030
0.741652
67.000000
0.127127
0.301585
68000000
-0.007473
0.851775
68.000000
0.144079
0.244738
67.000000
0.305018
0.012078
67 000000

0793401

0223323
0071474
66000000
0.030480
0810876
64 000000
-0.100583
0.429054
64 000000
0.0307@
0820434
57 000000
-0 084046
06812255
66 000000



WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

0.004372
£6.000000
0.118110

FAMILYDI
0.148154

147

YEARS
-0.020078
0.876605
62000000
0217754
0.087567
58.000000
-0.168796
0.166270
68.000000
-0.023624
0.848351
68.000000
0.144879
0242101
67.000000
-0.102235
0.406764
68.000000
0.095815
0437012
68.000000
-0.193828
0.113246
68.000000
0.038786
0.757152

-0.135340
0.278588
66 000000
0178751
0173110
58 000000



WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

0.131812
0.337416
55.000000

-0.302582
0.027645
53.000000
-0.387983
0.003424

148

0017618

0014224
0 804281
74.000000

0181748

0230161
0.051775
72 000000
0039812
0.778307

0.040106
0 730267



WATER

SERVFRUI

SERVVEGE

SERVMEAT

FisH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMi

YEARS

-0.043362
0.715662

73.
0.013758
0.906097
76.000000
-0.012300
0.818011
76.000000
0.095210
0.410128
77.000000
0.012564
0.915389
74.000000
0.104820
0.374115

0.761758
76.000000
0.185373
0.113826
74.000000
0138305
0.233471
76.000000
-0.227682
0.047923
76.000000
0.010409
0.928411
77.000000
-0.003778
0974514
74.000000

0131719

0.073977
0.533938
73.000000
-0.042203
0.717368

0.153554

0.011633
0.820555
76.000000
-0.166217
0.151277
76 000000
0.188721
0.142419
77.000000
0172032
0.142748
74.000000
0.1880189
0.106228
75.000000
-0 037031
0.750796
76 000000
0.131081
0.265815
74.000000
0108704
0.352827

149

0.057980

74 000000

0.4136860
75.000000
0.152053
0.192819
75.000000
0.025641
0.823874
76.000000
0 158485
0.186136
73.000000
0.195352
0083034
75 000000
0187148
0107888
75.000000
0 044765
0706875
73 000000
-0. 044030
0703807
74 000000
0012746
0927118
54 000000
-0 200052
0 088707
73 000000



BREAKFAS

MEALS

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FisH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTEM

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

0.221645
72.000000
-0.162850
0.162722
75.000000
-0.012431
0.915703
75.000000
-0.105310
0.371870
74.000000

0411018
74 000000

-0.042857
0.713175
76.000000
-0.074055
0530617
74 000000
0.079680
0.499776
74 000000
0082185
0.483264
75.000000
-0.050151
067132
74 000000
0012430
0916230
74.000000

150

EATINGTI



BREAKFAS

MEALS

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FisH

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYD!

BMI

ALCOHOL SERVALCO
0.008677 0 026890
0.946634 0.835050
62 000000 62000000
0.080225 0.134708
0.665304 0.336213
54.000000 $53.000000
-0.119083 -0.292608
0.322661 0.013211
71.000000 71.000000
0.022911 -0.132827
0.847429 0.262602
73.000000 73.000000
-0.087344 0.083831
0.571324 0480730
73.000000 73.000000
-0.026863 -0.003237
0.824021 0.978625
71.000000 71.000000
-0.143579 -0.241974
0.225567 0.039160
73.000000 73.000000
0.190183 0.026523
0.114804 0.826212
70.000000 71.000000
0.178083 0.073977
0.131718 0.533838
73.000000 73.000000
-0.022956 0.138385
0.847135 0.242975
73.000000 73.000000
0.212484 0.028540
0.071108 0.810575

000000 73.000000
-0.017628 -0.132968
0.882320 0.262082
73.000000 73.000000
0.282432 0.145814
0.016228 0.221645
72.000000 72.000000
0.165258 0.083312
0.174777 0.496137
69.000000 69.000000
0.024149 -0.083315
0.840424 0.587239
72.000000 72.000000
-0.216158 -0.407348
0.068200 0.000383
72.000000 72.000000
-0.085619 -0.178907
0.471387 0.129014
73.000000 73.
0.021363 0.049661
0.858629 0.683081
72.000000 70.000000
-0.165915 -0.266809
0.168722 0.025567
71.000000 70.000000
0.038011 0.301186
0.748488 0.011288
70.000000 70.000000
1.000000 0.382662
0.000000 0.000890
70.000000 71.000000
0.382662 1.000000
0.000980 0.000000
71.000000 70.000000
-0.083322 -0.218405
0.587200 0.064080
72.000000 72.000000
0.000588 0.027840
0.986021 0.816426

X 72.000000
-0.110318 -0.418982
0.363271 0.000329
70.000000 70.000000
-0.038202 -0.187808
0.762726 0.095794
72.000000 72.000000
0.202678 0151488
0.087742 0.203991
72.000000 72.000000
-0.152703 -0.095272
0.197135 0422681
73.000000 73.000000
£0.013109 0167782
0.913504 0.165005
71.000000 70.000000
0.004872 -0.050034
0.967368 0.676395
73.000000 72 000000
0.070767 0171607
0551881 0.145480
73.000000 72.000000
-0.048816 -0.030940
0688191 0.742648
70.000000 70.000000
0341514 0115343
0.003560 0338140
71.000000 71.000000
0.114552 0.184732
0418727 0194373
52.000000 51.000000
0.170447 0 038805
0158324 0751018
70.000000 70.000000

151

0.857479
76.000000
0.050897
0614107
73.000000
-0.045303
0.703500

0131812
0.337416
56 000000
0.058772
0.618907
74.000000
0116418
0.316580

76000000
0.311128
0.006226
76.000000
0.412671



HEIGHT

WEIGHT

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

SNACK

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGTI

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

152

77.000000
0.257081
0.027038
74.000000
0.168721
0.142418

-0.125082
0.205158
71.000000
-0.003778
0874514

-0.204553
0.087054
71.000000
-0.172032
0.142748
74.000000
0.287021
0.01017¢

0.108042

0161530
0166203
75.000000
£0.137111
0247382
73.000000
-0.082354
0488517



BREAKFAS

MEALS

WATER

SERVFRUI

SERVVEGE

SERVMEAT

FISH

COFFEETE

REGULARS

DIETSODA

FASTFOOD

RESTAURA

PREPARED

EATINGT1

HERBALSU

DIETARYS

CIGARETT

ALCOHOL

SERVALCO

SLEEP

EXERCISE

SMOKINGW

DIETING

DESCRIPT

CURRENTC

QUOTE1

QUOTE2

QUOTE_3

LABEL

FAMILYDI

BMI

YEARS

0.043102

0.274800
0.018718
73.000000
0.127744
0.281470

FAMILYD1
-0.100815
0.431764

153

53.000000
0.017618
0.899381
54.000000
0.138741
0.317057
54000000
0.039812
0.779307
52000000
-0.181956
0.187894
54.000000
0.170854
0.230633
51.000000
-0.055517
0.680087
54.000000
0.046243
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