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Abstract

Background: College students have become more susceptible to increased risks of
chronic diseases due to high intakes of problematic nutrients, such as added sugar, salt, and
saturated fat, which are detrimental to their health. Moreover, busy student lifestyles and reliance
on fast food consumption elevates the risk of prolonged consumption of unhealthy foods. This
study’s purpose was to assess the association between nutrition education and knowledge of food

high in added sugar, salt, and saturated fat in college students.

Methods: This was a randomized controlled trial, from primary data collected through an
online Qualtrics survey conducted in the Fall of 2017 at Kansas State University. However, it
was used as a cross-sectional secondary data analysis in this study. Recruitment was conducted
through emails and word of mouth. The research period was ten weeks, with a randomized
control (n-16) and intervention (n-16) group. Demographic characteristics were captured for age,
gender, race, year of school, residence, height measured in centimeters, weight measured in
kilograms, and body mass index (BMI) for each college student. A Fisher’s exact test with an
alpha of 0.05 was used to evaluate the association between nutrition education and knowledge in

the control and intervention group in college students.

Results: Findings from the analysis of demographic characteristics showed females
(77.14%) responded greater than males (22.86%). Based on race, 85.29% of participants were
White, 5.88% were Black or African-American, 2.88% were Asian, and others represented
5.88%. Height for men (M= 182.09, SD=6.18) while females (M=1164.14, SD=5.63) were

shorter. Weight for male students was 86.25 Kg (SD=19.83) and for females 67.67 Kg



(SD=14.37). The intervention group showed a significant difference in knowledge change related
to food items under the fat category, such as pasta (p= 0.03725) and cheese (p= 0.0000008551).
Salt or sodium, saturated fats, and added sugars had no significant difference in knowledge

change.

Conclusion: Nutrition education influenced knowledge change about the fat content of
plain pasta and cheese and the sodium content of pickles. However, there was no significant
difference in knowledge change on added sugar, salt, and saturated fats in the intervention group
compared to the control group. More research is needed to assess the impact nutrition education
has on change in knowledge of foods high in added sugar, salt, and saturated fat among college

students.
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Chapter 1 - Introduction

College students are more susceptible to chronic diseases because they consume
unhealthy foods, engage in binge drinking behaviors, and are physically inactive ( Kljajevic et
al., 2021). These lifestyle behaviors increase the risk of high blood serum cholesterol, blood
pressure, and a greater body mass index (Black et al., 2017). Busy lifestyles and the adoption of
eating away from home have propelled individuals to rely heavily on fast foods for nutrition due
to convenience, which influences the quality of dietary intake. This is associated with an
increased intake of energy, fat, salt or sodium, and reduced intake of dietary fiber, vitamin C, and
nutrients such as iron and calcium, which could have a negative impact on health (Matsumoto et
al., 2021). Fast foods are known to be high in saturated fats, added sugars, and salt, which
increases the risk of cardiovascular diseases. (Liang et al., 2009). Social changes and
advancement of technology have increased intakes of foods high in added sugars, salt, and
saturated fats with reduced energy expenditure and physical activity, which fuels the epidemic of
chronic diseases, such as cardiovascular disease, as the main cause of mortality (Adel-Megeid et
al., 2014). In addition, college students face transitioning to independent living, as they are away
from home, which leads to dietary pattern changes, in most cases, resulting in unhealthy eating
habits. Some of their unhealthy dietary patterns include consuming fast foods frequently,
inadequate intake of fruits and vegetables, and dairy products (Brunt et al., 2008). This could
result in outcomes that can further affect them during adulthood and transition into old age. For
instance, losing significant nutrients impacts overall health, cardiovascular problems, and

anorexia episodes (Moguel et al., 2019).



Moreover, an increased intake of these problematic nutrients such as added sugar, salt,
and saturated fat, has been linked to inducing the epidemic of chronic diseases, obesity,
hypertension, type 2 diabetes mellitus, cardiovascular diseases, and some cancers (Rippe et al.,
2016). The freedom of food choices and financial resources indicates that most individuals
purchase and consume unhealthy diets, that is, diets with elevated amounts of added sugars, salt,
and saturated fats but fewer amounts of fresh fruits and vegetables, nuts, seeds, and whole grains,
which are a major source of dietary fiber, and rich in proteins, vitamins and Phyto-chemicals
(McKeown et al., 2013). Healthy diets consist of increased amounts of fresh fruits and
vegetables, which are rich in vitamins, minerals, antioxidants, and fiber. However, it is vital to
note that although unhealthy foods are cheaper when compared to healthy foods, they are
detrimental to health, and treating those burdens of chronic diseases later becomes more

expensive than the unhealthy cheaper foods college students invest in (Teleman et al., 2015).

This research assessed the association of nutrition education and knowledge of food high
in added sugar, salt, and saturated fats commonly consumed by college students, which have
been associated with increased risks of chronic diseases. These problematic nutrients have severe
long-term consequences on healthcare cost for treatments and the overall burden of living with a
chronic disease (Hardy et al., 2004). In addition, research has shown that increased consumption
of added sugars, salt, and saturated fats is associated with depression symptoms (Vermeulen et

al., 2017).

Therefore, nutrition education was used to help create awareness and change the
student’s dietary knowledge on nutrients such as added sugar, salt, and saturated fats that lead to

the increase in chronic diseases. Furthermore, the intervention helped students differentiate



between foods high and low in nutrients so students can make wise decisions when purchasing
and consuming unhealthy foods. Students received nutrition information with the intent to
encourage them to spend their money on healthier food options despite considering that healthy
foods are expensive compared to unhealthy foods, which tend to be cheaper but detrimental to
their health. This helped increase knowledge change on their dietary behavior and food choices.
Moreover, it was achieved through sharing weekly lessons on healthy dietary patterns, focusing
on added sugar, salt, and saturated fat, which increases the risk of chronic diseases, to help

students understand the health implications for their overall health.

Purpose

The purpose of this study was to answer the following research question:
1. Can nutrition education be associated with knowledge of food high in added sugar, salt,

and saturated fat in college students?

Justification

Unhealthy eating habits practiced by college students increase the risk of chronic
diseases, which have long-term consequences and healthcare cost implications that are
burdensome. Chronic diseases, such as diabetes mellitus, have become burdens to individuals,
thus affecting the healthcare system's experience in terms of health, outcomes, and costs.
Previous studies have shown that chronic diseases decrease the quality of life of affected
individuals, leading to mortality and morbidity (Kim et al., 2018). For example, a Medicare
patient with one chronic disease sees four physicians a year, while those with more than one

chronic condition account for 76% of Medicare expenditures (Bodenheimer et al., 2009).



College students who adopt new eating patterns that follow trends and groups of students
who consume more unhealthy food led to an overabundance of calories. Late-night eating, eating
on the go or while studying, and emotional eating linked to loneliness have been evident in the
dietary changes of students when away from home. Further convenience, sugary and salty tastes
of food readily available tend to be more affordable and what college students prefer, even
though those foods are low in nutrition and detrimental to their health, which has severe
consequences to their health as they grow older (Rana et al., 2021). In addition, socioeconomic
status, education level, and exposure to nutrition education are crucial factors that can impact an
individual's ability to make healthy dietary choices and sustain good long-term health.
Addressing disparities in these factors and promoting access to nutrition education for all
individuals can contribute to improving overall health outcomes and reducing health disparities

related to diet-related diseases.

Therefore, using nutrition education may help college students gain more knowledge on
making healthier food choices and be able to differentiate foods with excessive amounts of these
nutrients, such as added sugar, salt, and saturated fat, that are detrimental to health and increase

the risk of chronic diseases.



Chapter 2 - Literature review

Added sugars, salt, and saturated fat in food have been consumed in excess as they are
energy-dense foods, easily accessible, inexpensive, highly advertised, and palatable. These
attributes contribute to the unhealthy dietary trend among young adults, leading to obesity and
cardiac diseases (Abdel-Megeid et al., 2014). Dietary intake plays a leading role in human
health, contributing to many chronic diseases. Moreover, there are multiple leading causes based
on dietary nutrients such as added sugars, salt, and saturated fats that cause increased mortality in
the United States (US). Therefore, healthy eating patterns contribute to individuals' overall
health, which has long-term health benefits (Arulogun et al., 2011). Over the past two decades, it
has been seen that cardiovascular diseases and some cancers have been persistently the two
leading causes of death, followed by cerebrovascular disease and diabetes mellitus, which also
contribute to the increased rates of mortality in the US. Young adults around the age of 20 years
are more susceptible to obesity due to unhealthy eating habits, which results in a body mass
index in the obese range, hence increasing the risk of developing multiple chronic diseases,
inclusive of type 2 diabetes mellitus, cardiovascular diseases, and some cancer (Hilderbrand et

al., 2022).

Prevalence of chronic diseases

The Centers for Disease Control and Prevention states that according to chronic diseases
in America, six in ten adults have a chronic disease, and four in ten adults have two or more
chronic diseases. This is at an alarming rate as chronic diseases lead to deaths and disability,
accounting for about $4.1 Trillion in annual healthcare costs. Poor lifestyle habits increase the

risks of chronic diseases such as tobacco use, poor nutrition, lack of physical activity, and excess



alcohol use (CDC, 2020). In addition, data from the CDC's analysis of the Behavioral Risk
Factor Surveillance System (BRFSS) reveals concerning trends among adults aged 18-34 years
with more than half of adults in this age group reported having at least one chronic condition,
with almost a quarter reporting having multiple chronic conditions. The most prevalent chronic
conditions among adults aged 18-34 were obesity (Watson et al., 2022), depression, and high
blood pressure. Research has indicated that diet is the major contributor towards chronic
diseases; thus, diets containing higher amounts of sugar, salt, and saturated fats have led to 11
million deaths in 2017 due to unhealthy diets, of which 10 million deaths were caused by CVDs
(Dunford et al., 2019). Additionally, cancer was the second major cause of death related to poor
diets, accounting for 913,000 people, and type 2 diabetes mellitus was the last major cause of

death, accounting for 339,000 deaths (Rokeya et al., 2020).

Dietary factors affecting chronic diseases

Dietary factors propel the risk of chronic diseases in nutrients such as salt, added sugars,
and saturated fats when consumed in excessive amounts. Generous portion sizes of foods and
their daily consumption also increase the risks of chronic diseases. Added sugars and refined
grains, which are often high in calories and have a high glycemic index, can contribute to
postprandial (after-meal) glucose fluctuations, and stimulate hepatic (liver) triglyceride
production. This can negatively affect overall health, particularly in a diet high in added sugars,
which has been identified as a significant contributor to sugar intake in the US diet (Flock et al.,
2011). Dietary fats and sugars are among the key nutrients that cause insulin resistance, which is
the hallmark of type 2 diabetes mellitus, obesity, and metabolic syndrome. Obesity-related
conditions include heart disease, stroke, type 2 diabetes, and certain cancers. These related

conditions are among the leading causes of preventable and premature deaths, and young adults



aged 18 to 24 years are half as likely to suffer from obesity (CDC, 2023). The impact of
excessive consumption of added sugars and refined grains on health is broad and significant. It
can contribute to various metabolic, hormonal, and organ dysfunctions, increasing the risk of
developing chronic diseases such as type 2 diabetes, cardiovascular disease, and kidney disease.
It is essential to be mindful of the intake of added sugars and refined grains in the diet and
prioritize a balanced, nutrient-rich diet for better long-term health outcomes. (Ramlagan et al.,
2020). Excess intake of sugar has been shown to contribute to diabetes mellitus, leading to

increased mortality (Uddin et al., 2020).

Sugar-sweetened beverages (SSBs) have contributed to obesity, such that one 16-ounce
serving per day was linked to a weight gain of 0.22 kg in the random-effects model and 0.12 kg
in the fixed-effect model over one year. Further, women who consumed excessive amounts of
SSBs had an increased body weight gain of 8.0 kg over eight years, compared to women who
had a lower intake of SSB, resulting in an average of 2.8 kg gained in the same period (Smith et
al., 2020). Sugary foods, especially SSBs, have been correlated with an increased risk of diabetes
mellitus because of the effects on adiposity and other metabolic outcomes. SSBs also increase
the risks of CVD, thus contributing to the progression of high susceptibility to hypertension,
stroke, coronary heart disease, inflammation, and dyslipidemia. Excessive salt intake has also

been correlated to coronary heart disease, stroke, and non-cardiovascular diseases.

Therefore, reducing salt intake could reduce blood pressure complications and improve
optimal levels in people, thus preventing premature deaths from stroke and cardiovascular
diseases. Salt reduction is cost-effective and can minimize global burdens and healthcare costs

from coronary heart diseases. As individuals increase their salt intake, certain vitamins, and



minerals such as calcium and potassium are reduced. Increasing salt intake increases calcium
loss from the body excreted by urination. Research has shown that increased intake of salty foods
is associated with stomach cancer which leads to more diseases for people who do not reduce
their dietary intake of salt to the recommended amounts. Dietary fats also contribute to CVDs,
from dietary fats such as polyunsaturated, monounsaturated, and saturated fats, lipoprotein
metabolism, blood cholesterol, and coronary artery disease risks. In addition, high fat intake,
especially from unhealthy sources such as saturated fats and trans-fatty acids, has been linked to
an increased risk of certain types of cancer. Studies have shown that a diet high in fat,
particularly from animal sources, can increase the risk of breast, prostate, ovarian, and colon

cancers (Rokeya et al., 2020).

Although added sugars, salt, and saturated fats are widely consumed, there are always
missing nutrients and benefits from those food items not consumed, such as a high intake of
fruits and vegetables, legumes, and whole grains. Consuming a diet high in plant foods helps
replace those missing nutrients not obtained when consuming unhealthy foods, such as dietary
fiber, vitamin C, flavonoids, vitamin B1, folic acid, potassium, and magnesium. These nutrients
are low in saturated fats, sugars, and salt, thus contain no cholesterol and are favorable towards
health by improving the overall health of individuals. They better manage body weight and foster

healthy blood lipid profiles (Bowman et al., 2020).

Foods commonly high in salt, sugar, and saturated fats

Based on the Dietary guideline for Americans, it is evident that current intakes of added
sugars, salt, and saturated fats exceed the dietary guideline limits, which increases the risk of

chronic diseases. The salt limit is 2,300 mg; however, males exceed this limit with 4,274 mg and



females with 3,142 mg average intakes. In addition, both males and females are consuming more
than the recommended limit for saturated fat and added sugars. For saturated fat, the
recommended limit is 10% of total energy intake, and both males and females are exceeding this
limit (males at 76% and females at 71%). For added sugars, the recommended limit is also 10%
of total energy intake, and both males and females are exceeding this limit (males at 62% and
females at 66%) (Dietary Guidelines for Americans, 2020-2025). SSBs have been proven in the
US as the largest and major source of added sugars, thus highly associated with risks of obesity,
type 2 diabetes mellitus, metabolic syndrome, CVDs, and fatty liver as they are highly
consumed. The is also a direct connection between SSBs and increased blood pressure. High
saturated fat diets may contribute to excessive energy intake, thus linked to obesity (Teleman et
al., 2015). Fast foods, such as pizza and hamburgers, have been shown to cost much less and are
offered in larger portions. The appealing price range of these fast foods leads to frequent
consumption. Highly saturated fatty foods include fried chicken, which increases weight gain
and is hazardous to heart health and other illnesses. Excessive salt intake from commonly
consumed foods such as bread, cereal, and biscuits damages health and contributes to strokes

(Kamal et al., 2022).

Percent Exceeding Limits of Added Sugars,
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Figure 1. Recommended limits for added sugar, salt, and saturated fat (Dietary Guidelines for
Americans, 2020-2025)

Vending machines also offer access to energy-dense unhealthy foods and beverages such
as potato chips, sugar-sweetened sodas, energy drinks, and snack bars high in added sugars. The
accessibility and availability of unhealthy food options, such as those found in vending
machines, can contribute to increased consumption of unhealthy foods, especially in settings
where healthier food options are limited or not easily accessible. This can be particularly true for
students or individuals who may have limited options for purchasing healthier foods due to
factors such as location, transportation, and availability of healthier food options (Grech et al.,
2017). Some kiosks and other fast-food vendors in colleges have been seen to sell food items
such as meat-based wraps, croissants, pizzas, chips, soft drinks, processed meat products, and a
variety of sandwiches, which have been characterized by high macronutrient density and degree
of processing which has effects on health (Llanaj et al., 2018). Processed and restaurant foods
tend to be exceedingly high in salt, sugar, and saturated fats. These food products have been seen
to be extremely palatable, convenient, and sold in larger portion sizes, thus aggressively
marketed to consumers, which cause detrimental health effects as they are nutritionally
unbalanced. They have been linked with obesity and other chronic diseases (Rauber et al.,

2018).

Saturated fatty acids (SFA) can be found in meat and dairy products as well as palm oil,
which increases the risk of CVD, which is why people need to limit their consumption. The
American Heart Association (AHA, 2023) recommends limiting the consumption of saturated
fats to less than 6% of total daily calories for adults to reduce the risk of CVD. The Dietary
Guidelines for Americans 2020-2025 also recommends that saturated fat intake be less than 10%

of total daily calories. However, the average intake of saturated fats in the US is estimated to be

10



around 11-12% of total energy intake, which is higher than the recommended limits. (Hammad et
al., 2015). Away-from-home foods have been evident in contributing increased energy, dietary
fats, added sugar, and salt, thus huge portion sizes and overconsumption of these food items as
they are more attractive to consumers (Urban et al., 2014). Diets characterized by high intakes of
sugar and fats are based on highly processed foods, SSBs, red and processed meats, sweets,
refined grains, and fried foods while low in fruit and vegetable intake in the diet, hence leading
to type 2 diabetes mellitus due to increased intakes of sugar-sweetened beverages, especially in
African American women (Huisman et al., 2018). Moreover, sugar, such as refined sugars from
sugarcane and sugar beets, high fructose, and corn sweeteners have no nutritional value except

for calories which leads to health effects such as being overweight (Willett et al., 2006).

Food choices and costs

Food choices and eating habits have been seen to be driven by concerns of nutrition and
health, thus food economics, such that if there is a higher cost of healthy foods such as fruits and
vegetables, it reduces and restricts the frequency of people purchasing those food items due to
their limited resources. Further, it caused food prices and diet quality to increase social
disparities in nutritional status across the socioeconomic strata (Rehm et al., 2011). Food
marketing and advertising also play a role in shaping food choices, especially among children
and adolescents. Unhealthy foods, such as sugary snacks, fast food, and sugary beverages, are
often heavily marketed and promoted through various media channels, including television,
social media, and other digital platforms. These marketing efforts can influence individuals' food
preferences and consumption patterns, leading to an increased intake of less healthy foods. Based
on the US diet, consumption of fats and sugars such as sweets has been associated with lower

diet cost, such that the mean retail price of sucrose is much lower than in France, thus total

11



sugars double in consumption in the US than in France. Looking at energy costs of lean meats,
fish, fruits, and vegetables, they have been viewed to be higher in energy costs than those of fats
and sugars, which leads to higher dietary costs for consumers (Drewnowski et al., 2004). Food
choices are also based on availability. For instance, in colleges, fast foods have been introduced
such that, during celebrations, meetings and conferences, food is prepared by fast food chains
with their choice of food options, leading college students and professors to base their food
choice on what is readily available (Dunford et al., 2019) and cost-effective for them, besides the
actual appeal of the food. This increases the number of times these fast foods high in added
sugars, salt and saturated fats are consumed thus encouraging the sales, such that of these foods
from vending machines in colleges, universities, and the workplace cafeteria (Arulogun et al.,
2011). In restaurants, menu design also influences the food choice of individuals such that
customers have been seen to choose the highest profit items. Research shows that 20% of males
and 10% of females eat commercially prepared foods six or more times a week while about
55.9% of Americans eat out two or more times per week than the 24% that eat out less than once
per week. All this is due to limited time, work, and parental duties, which makes it challenging
for some people to plan their meals, cook at home, and opt for healthier food choices (Cohen et

al., 2012).

As pricing is a crucial factor in making the right food choice, the pricing strategies also
contribute, such as food taxes and subsidies, which have been seen as evidence to help improve
the population's diets, thus reducing the increased risks of obesity and chronic diseases. Food
taxes are also vital, especially for national and state governments, as they have revenue-raising
potential (Mozzaffarian et al., 2014). The World Health Organization, in 2008, emphasized that

policies should be used to trigger food prices and encourage healthy eating to improve the

12



overall health of humans. In addition, increasing the prices of foods that are high in nutrients
associated with excess energy, salt, and saturated fats, such as sugary beverages, salty snacks,
and foods high in unhealthy fats. This can be done through measures such as taxation, which
increases the price of these foods, making them less affordable and potentially reducing their
consumption. Higher prices can create an economic disincentive for individuals to purchase
these less healthy foods, leading to reduced intake over time. On the other hand, reducing the
prices of foods that are high in nutrients associated with health benefits, such as fiber and
unsaturated fats found in fruits, vegetables, whole grains, nuts, seeds, and fish, can make these
healthier options more affordable and accessible to consumers. Lower prices for these foods can
encourage their consumption, potentially leading to improved dietary patterns and better health

outcomes (Eyles et al., 2012).

Healthcare cost burden

Health insurance is key in allowing individuals to seek healthcare, such that when it
comes to college students, health insurance coverage varies by age, race, workplace, and state of
residence. Many college students depend on their parent's health insurance. However, if their
family income is less than $20,000 annually, students are more likely to be uninsured. This
results in higher healthcare costs and a burden on young people with chronic diseases. In
addition, there is a 10% to 25% increased risk of mortality, with 22000 deaths associated with
the absence of insurance by 2006 (Prince et al., 2010). Unhealthy lifestyles of young Americans
adults aged 18 to 25 years have been seen to have more than one chronic disease. In addition,
chronic diseases such as cancer and diabetes are leading causes of death and disability in the US
and are drivers of the nation's $4.1 trillion in annual healthcare costs (CDC, 2022). This is

influenced by poor dietary habits, sedentary lifestyles, and lack of informed decisions when
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choosing food items because of a lack of nutritional knowledge and not prioritizing health.
Three-quarters of healthcare expenditure in the US is on chronic disease bills, thus, 76% of
Medicare expenditure goes to those beneficiaries with more than five chronic conditions, which
cripples the health system. This has increased burdens for out-of-pocket pay or expenses for
people with chronic diseases such as heart disease, diabetes, and certain types of cancer, are
leading causes of morbidity, mortality, and healthcare costs in the United States. Taking
proactive steps to prioritize health and follow evidence-based guidelines, such as the American
Dietary Guidelines, can significantly reduce the risk of chronic diseases and associated
healthcare costs. (The lancet, 2023). Some of these leading chronic diseases such as cancer,
result in an increased constraint, thus unmet needs for effective treatments, thus early detection
due to increased volumes of new cancer cases. This constrains the healthcare budget, leading to

increasing pressure on payers to implement cost-saving strategies (Schlueter et al., 2020).

Healthy dietary patterns for chronic disease prevention

Chronic diseases are defined broadly as having a condition that lasts one year or more,
requiring ongoing medical attention or limitation of activities of daily living or both (CDC,
2022). An unhealthy dietary pattern increases the risks of chronic diseases; however, prevention
of most chronic diseases is possible through eating well, being physically active and avoiding
tobacco, excessive drinking, and getting regular health screenings (CDC, 2023). The rank order
of chronic diseases in the US is heart disease, cancer, cerebrovascular disease, and diabetes
mellitus (Neuhouser et al., 2019). Although some chronic diseases cannot be prevented and
cured, most chronic diseases can be prevented by reducing risk factors such as having high blood
pressure, high low-density lipoprotein cholesterol, diabetes, smoking and secondhand smoke,

exposure to obesity, unhealthy diets, and physical inactivity (CDC, 2023). Eating a healthy diet

14



has effects that are beneficial to the body and although food can be eaten in minimal portion
sizes and the diversification of foods, maintaining a healthy weight is also vital as it reduces the
risk of obesity and formulation of coronary artery disease (CAD), and hypertension. Replacing
saturated fats and trans fats with unsaturated fats, such as sources of omega-3 fatty acids, help
reduce the risk of CAD. Increased consumption of fruits and vegetables and folic acid intake also
prevent the risks of CAD and stroke. Consuming high intakes of cereal products in their whole
grain and high fiber form is also significant as they are less refined and lowers CAD and type 2
diabetes mellitus. Unrefined cereals contain fiber, vitamins, and minerals naturally present in
whole grains when consumed as cereals; thus, the high fiber content helps facilitate weight
control (Willett et al., 2006). Schulze et al., emphasize that consuming a Mediterranean diet is
the most effective way of chronic disease prevention. This diet consists of encouraging an
increased intake of fruits and vegetables, nuts, seeds, fish, legumes, and cereals, thus limiting the
intake of meat and dairy products. Incorporating the Mediterranean diet as a dietary pattern,
individuals can benefit from its health-promoting properties, including reduced risks of chronic
diseases such as CVDs, certain cancers, diabetes mellitus, and neurodegenerative diseases. It can
also help address the underconsumption of key nutrients, promoting overall health and well-
being. However, it is important to note that individual dietary needs may vary, and consulting
with a healthcare professional or registered dietitian is recommended before making significant

changes to one's diet (Romagnolo et al., 2017).

Engaging in physical activity has other health benefits that reduce the risk of chronic
diseases and increase long-term health benefits. The Dietary Guidelines for Americans
emphasize that young adults should be physically active and at least have 150 to 300 minutes of

moderate to intense aerobic activity, thus engaging in muscle-strengthening activities such as
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weights at least two days each week (Dietary Guidelines for Americans, 2020-2025). Therefore,
making it part of one’s lifestyle to practice healthy behaviors, physical activity can help reduce
the risk of chronic diseases, thus delaying the onset of diabetes mellitus. In addition, nutrition
education and training play a crucial role in promoting health and preventing chronic diseases,
and it can be particularly impactful when targeted towards college students, adults, and
communities. By providing education and training on healthy eating habits, understanding food
labels, cooking skills, and the importance of a balanced diet, individuals can make informed

choices about their food consumption and improve their overall health (Staten et al., 2005).
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Chapter 3 - Methods

Participants

Participants from Kansas State University were recruited using email and flyers on
campus to participate in the study during the 2017 Fall semester. The initially targeted
recruitment was for (n=40) college students; however, only (n=39) student responses were
captured. The inclusion criteria required participants to be freshmen or sophomore year students,
18 years and older, and not be from a Nutrition, Dietetics, or Kinesiology Major, thus having not
taken any nutrition-related courses. The Institutional Review Board reviewed and approved this
study with approval number 8487 in 2017. Out of the (n=39) participants, only (n=35) completed
the survey at baseline and at the end. One participant was below the required age (less than 18)
to participate in the study, as the age range was from 18 to 24 years and above. The other four

did not complete all the required responses to the survey.

Secondary data used in a cross-sectional study from the primary survey was used in this
study. The focus was on four questions that will help assess the effectiveness of nutrition
education intervention in monitoring dietary knowledge change in the intake of nutrients such as

added sugar, salt, and saturated fat in college students. Overconsumption of these nutrients leads
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to increased risks of chronic diseases. Demographics captured in this study included age (18
years to 24 years and above), gender (male and female), residence (on-campus, off-campus, and
sorority or fraternity), year in school (freshmen or sophomore), race (White, Asian, and Black or

African-American) and weight and height to calculate participants” BMI.

Study design

A randomized controlled trial (RCT) study design was used to conduct the research.
Further, Qualtrics was used to administer the survey online. The RCT lasted ten weeks, during
which participants were randomly assigned to the intervention and control groups, leading to a
total of (n=32) participants. The intervention group consisted of (n=16) participants who
attended four bi-weekly presentation sessions lasting 20 to 30 minutes that focused on fats, salt
(sodium), added sugars, and physical activity. The control group (n=16) did not attend any
presentation. Although the actual study was performed in 2017, the data has been used to assess
the equivalent questions for this specific research study, focusing on assessing knowledge of four
specific dietary nutrients: added sugar, fat, salt or sodium, and saturated fat. The original
research questions asked were: 1) Do you think these are high or low in added sugars (flavored
yogurt, ketchup, sweet potatoes, canned fruit in fruit juice, sport or energy drink, milk, and
granola bar), 2) Do you think these are low or high in fat (plain pasta, regular salad dressing,
luncheon meat, honey, cheese, and potato chips or corn chips), 3) Do you think these are high or
low in salt or sodium (pickles, red meat, cottage cheese, prepackaged meals- frozen dinners or
boxed macaroni and cheese, and canned soup), and 4) Do you think these are high or low in
saturated fat (olive oil, beef or pork ribs, coconut oil, avocado, bacon or breakfast sausage and
chocolate). The survey questions were validated, as they had been used in previous research of

the National Cancer Institute (NCI) screener. The knowledge questions were taken from the
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International Physical Activity questionnaire and articles including “General nutrition knowledge

questionnaire for adults” (Parmenter et al., 1999).

Statistical analysis

Descriptive demographic analysis, using Microsoft Excel, was used to calculate the mean
and standard deviation of variables such as age, weight, height, and BMI. Fisher’s exact test
analysis was conducted using RStudio version 4.2.2 (2022.07.1, Build 554), and Alpha was set at
0.05, an alternative hypothesis: two-sided, was used for p-values to detect the differences
between the control and intervention group, to analyze their responses toward the problematic

nutrients being added sugar, salt, and saturated fat.

Nutrition education intervention

Nutrition education was offered to the intervention group (n=16), while the control group
(n=16) had no nutrition information. This information was shared through four sessions every
week, with information on added sugar, salt, fat, and saturated fat. Informational material such as
flyers and handouts were given as other tools of nutrition education. These lessons were shared
in-person at K-State with 20 to 30 minutes presentations. At the end of the 10-week period, both
the control and intervention group were given information on food containing added sugar, salt,
fat, saturated fat, and physical activity information was recommended to the students.
Participants were taught on reducing the intake of foods high in added-sugar, salt, and saturated
fat can promote a healthful, prolonged life and prevent premature deaths and health costs
associated with chronic diseases. Chronic diseases increase the burden on the healthcare system
as well as family members who must care for those impacted by the ongoing battles of living

with an illness. In addition, participants learned about reading a food item's food label to identify
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the amount of sodium, added sugars, and saturated fats contained in the product. This could also
help them take caution when reading menus from fast food outlets and restaurants and to make
wiser choices during meal selection in the dining halls or from vending machines. Moreover,
students learned a monetary concept in the form of healthy bucks, to help them make healthier
food choices while realizing that although healthy foods may seem expensive, it is more
affordable than spending money on healthcare costs and treatments of chronic diseases due to

unhealthy dietary choices made in the past.

Outcome

Short-term outcomes included broadening the participants' knowledge, understanding,
and practice towards healthy dietary eating habits and creating awareness on sources of foods

high in problem nutrients to increase their ability to make healthier food choices.
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Chapter 4 - Results

Demographic characteristics

Anthropometric measures were taken for both male and female participants in the study.
Height was measured in centimeters. Men were taller (M=182.09, SD=6.18) than females
(M=164.14, SD=5.63). Weight was measured in kilograms, and the mean weight for males was
86.25 Kg (SD=19.83) and 67.67Kg (SD= 14.37) for females. The average BMI for males was
25.87 and 25.25 for females. Moreover, 58.82% of the students were in their sophomore year,
while only 41.18% were still freshmen. Based on race, 85.29% of the participants were White,
followed by Black or African-American (5.88%), Asian (2.94%), and participants who selected
Other (5.88%) as minority groups in K-State. As this study was conducted at Kansas State
University, 55.88% of the students indicated they lived in an on-campus residence, 29.41% lived
off-campus residence, 11.76% resided in a sorority or fraternity house, and 2.94% resided in
another university or college. Table 1 below shows the demographic characteristics of all the

participants in the research study.
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Table 1. Demographic characteristics of the sample

nu-ln—ﬁ)tgﬂ of  Percentage Standard
Variables participants (%) Mean deviation
(n) (o)
Age 35 19.1 1.22
Gender
Male 8 22.86
Female 27 77.14
Height (cm)
Male 8 182.09 6.18
Female 27 164.14 5.63
Weight (kg)
Male 8 86.25 19.83
Female 27 67.67 14.39
Body mass index (BMI)
Male 8 25.87 5.09
Female 27 25.25 5.84
Years in school
Sophomore 20 58.82
Freshmen 14 41.18
Race
White 29 85.29
Black/American 2 5.88
Asian 1 2.88
Other 2 5.88
Residence
On-campus 19 55.88
Off-campus 0 2941
Sorority/fraternity 4 11.76
Other universities or 1 5 '94
college '
Added sugar

Question 56, shown in Table 2, indicates the results gathered from the responses of
students, which assessed students’ knowledge of added sugar by answering questions regarding
added sugar content in the following foods: flavored yogurt (p = 0.6851), ketchup (p = 0.1101),
sweet potatoes (p = 1), canned fruit in fruit juice (p =1), sports drinks or energy drinks (p = 1),

milk (p = 0.22) and granola bar ( p=0.716), for being high or low in added sugars. There was no
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significant difference between the control and intervention group, as all p-values were greater

than 0.05.

Table 2. Food items high or low in added sugar

Control group

Intervention group

. . Not Not
Variables High  Low sure sure Total P-Value
Flavored
yogurt 13 3 0 1 32 0.6851
Ketchup 13 0 3 0 32 0.1101
Sweet potatoes 2 13 1 1 32 1
Canned fruit in
Fruit juice 15 . 0 0 32 .
Sports/energy
drink 15 1 0 0 32 1
Milk 2 13 1 32 0.2200
Granola bar 10 5 1 0 32 0.7160

Figure 1: Foods high or low in added sugar
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Fat

Question 57 asked students, “Do they think these foods such as plain pasta, regular salad
dressing, luncheon meat, honey, cheese, and potato chips or corn chips are high or low in fat, are
represented in Table 3. Plain pasta (p =0.03725) was statistically significant between the control
and intervention groups, indicating that nutrition education intervention was effective. Most
students in the control group (n=7) categorized pasta as high in fat, while in the intervention
group, all students (15) categorized it as low in fat. Cheese was statistically significant
(p=0.0000008551), indicating an effect towards knowledge change as (n=15) students from the
intervention group categorized it as high in fat. In contrast, (n=15) students in the control group
indicated it was low in fat. Regular salad dressing (p = 0.5996), luncheon meat (p = 0.08293),
honey (p = 0.2274), and potato chips or corn chips (p = 0.2258) were not statistically significant,

indicating no effect on knowledge change on these food sources containing fat.

Table 3. Food items high or low in fat

Control group Intervention group

Variable High Low Not High  Low Not Total P-value
sure sure

Plain pasta 7 9 0 1 15 0 32 0.03725*
Regular salad 15 1 0 13 2 1 32 0.5996
dressing
Luncheon meat 15 1 0 10 5 1 32 0.08293
Honey 6 7 3 2 12 2 32 0.2274
Cheese 1 15 o 15 1 o 3 00000008551
Potato chipsor 5, 1 15 o 0 3 0.2258

corn chips

* p-value <0.05 is significantly different for the Fisher’s test when comparing plain pasta and cheese as high or low

in fat intake between the control and the intervention group
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Figure 2: Foods high or low in fat
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Figure 3. Food sources containing fat

Note: The control and intervention group consist of 16 participants each on the y-axis. X-axis shows the color
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Salt or sodium

Question 58, from the Qualtrics survey, assessed participants’ knowledge of the salt or
sodium content of pickles, red meat, cottage cheese, prepackaged meals (frozen dinners or boxed
macaroni and cheese), and canned soup. Pickles (p = 0.1767) had a high statistical significance,
as all (n=16) students in the intervention group categorized it as high in salt or sodium; however,
in the control group (n=5), students categorized it low in salt, and one student was unsure of it
being high or low in salt. Red meat (p = 0.3944), cottage cheese (p = 0.716), prepackaged meals
(n= 10 and canned soup (n = 1) were not statistically significant, showing no difference from
nutrition education in the intervention group, when compared to the control group. Table 4 below

shows all captured results from students’ responses to the questions on sodium.

Table 4. Food items high or low in salt (sodium)

26



Control group Intervention group

. . Not . Not

Variable High  Low sure High  Low sure Total P-value
Pickles 10 5 1 16 0 0 32 0.01767*
Red meat 11 5 0 14 2 0 32 0.2944
Cottage cheese 5 11 0 14 2 0 32 0.716
Prepackaged

et 16 0 0 16 0 0 32 1
Canned soup 14 2 0 13 2 1 32 1

* p-value <0.05 is significantly different for the Fisher’s test when comparing pickles as high or low salt intake
between the control and the intervention group.

Figure 3: Foods high or low in salt or sodium
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Figure 4. Food sources containing salt or sodium

Note: The control and intervention group consist of 16 participants each on the y-axis. X-axis shows the color

category; blue color represents the category high, orange as low and grey as not sure for salt or sodium and variables
in the control and intervention group

Saturated fats

Question 59 asked, “Do you think these foods such as olive oil, beef or pork ribs, coconut
oil, avocado, bacon or breakfast sausage and chocolate are high or low in saturated fats?
Students’ responses are shown in Table 5. These results from both the control and intervention
groups showed no statistical significance, as there is no knowledge of a change in saturated fat
on food sources such olive oil had (p =1), beef, or pork (p = 0.3029), coconut oil (p=1), avocado

(p = 1), bacon or breakfast sausage (p = 1), and chocolate (p = 1).
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Table 5. Food items high or low in saturated fats

Control group Intervention group

Vari . Not . Not

ariable High Low High Low Total P-value

sure sure

Olive il 6 9 1 5 10 1 32 1
Beef or pork 11 3 2 14 0 2 32 03029
Coconut oil 4 11 1 5 10 1 32 1
Avocado 4 12 0 4 11 1 32 1
Bacon or
breakfast 15 0 1 15 0 1 32 1
sausage
Chocolate 11 4 1 9 4 3 32 0.6831

Figure 4: Foods high or low in saturated fat
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Chapter 5 - Discussion

Looking at the demographic variables, 77.14% of females responded to the survey
questions compared to only 22.86% of male respondents. This could indicate that more females
are prone to participate in surveys, sharing their knowledge and thoughts, especially as freshmen
or sophomores (Smith et al., 2008). Furthermore, regarding nutrition and health, many females
pay attention to their dietary patterns to maintain their physical appearance and manage their
weight (Rolls et al., 1991). The average BMI of both males (25.87 kg/m) and females (25.25
kg/m) was within the same baseline, indicating that both males and females are categorized as
overweight (BMI between 25.0 and 29.9). Moreover, BMI is a useful population-level measure
of overweight and obesity, as it is for both sexes, and all age groups as it is a simple,
inexpensive, and non-invasive way to estimate body fatness. (World Health Organization, 2021).
However, although these students were classified as overweight, factors such as BMI not being a
measure of fatness should be considered as BMI reflects height for weight than excess fat.
Factors such as age, sex, ethnicity, and muscle mass have been shown to influence the

relationship between BMI and body fat, hence does not distinguish between excess fat, muscle,
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or bone mass such that BMI may not be a good measure of body fatness for athletes or people
with very muscular builds, as muscle weighs more than fat. In addition, BMI does not consider
other factors that can affect body fatness, such as bone density and body shape. (CDC,

2009). The mean height was 182.09 cm for males and 164 cm for females. Additionally, caution
should be used when using BMI to classify someone as overweight and less healthy because it
can be argued that some of these students, especially males, might be more muscular than fat,
and different races represented in the study could have different bone densities. This leaves BMI
as a limited measure to base students' overall health (Romero et al., 2005). However, the higher
the BMI, the more increased risks of being unhealthy and prone to chronic diseases such as
obesity, type 2 diabetes mellitus and cardiovascular diseases, and some cancers (NHANES,

2023).

Since (n=20) sophomore year students have been in the university, the survey questions
suited them as they are familiar with foods consumed from local grocery shops, dining halls and
nearby fast-food outlets. Further, they could have adapted to the unhealthy eating habits as
college students based on the options of fast foods that are available and affordable, leading to
some familiarity when identifying of those food items from the questionnaire. This could lead to
bias as they could have previously known how those foods taste, which can be easily determined
if it is too salty and sugary. However, determining saturated fat could need more nutrition
education or gaining that knowledge from websites and friends who attend nutrition-related
classes. Further, these are foods they frequently consume from fast food outlets and restaurants,
and grocery shopping lists because of the transition of being a college student and the busy
lifestyle, resulting in skipping meals, consuming larger quantities of fast foods and carbonated

beverages, and high-fat foods, while consuming fewer amounts of fruits and vegetables
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(Errisuriz et al., 2016). Further, although K-State is diverse in race, it was noted that many
students taking part in the survey were White (85.29%), thus the minority groups being Asians
(2.88%) and Black or African American (5.88%). This could be because K-State has a higher
population of Whites than Blacks or African-Americans, and Asians in general. However, this
does not give the overall generalization of the campus population based on the survey’s small
sample of student participants. According to Manhattan, Kansas, Data USA, 2020, Whites (non-
Hispanic) account for 76.9%, while Asians (non-Hispanic) account for 5.72%. Black or African-
American (non-Hispanic) also account for 5.53%. This indicates that the general population of
Manhattan, Kansas, Riley County might be widely White populated, showing that it is relatable
to the increased response rate from the White race, as Black or African American and Asian race

are a minority race in Manhattan, Kansas.

Added sugars have been widely used in many food items in the US; thus, consumers will
find a higher percentage of foods containing added sugars than natural sugars (American Heart
Association, 2023). Some food items, such as yogurt and sauces, and snacks have added sugars
to make the food items tastier. These can be from added sweeteners or fructose that increase the
risk of having a higher intake of added sugars, resulting in an increased risk of chronic diseases
(Ng et al., 2012). According to the findings in this study, the results indicated that there was no
statistical difference in knowledge change in the sugar content of flavored yogurt, ketchup, sweet
potatoes, canned fruits in fruit juice, sports or energy drinks, milk, and granola bars, as these
foods are popularly consumed by students, between the control and intervention group. The
nutrition education intervention was not as effective when compared to the control group, as all

p-values were higher than 0.05 in all variables.
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According to the results, nutrition education has less effect on changing students'
perspectives regarding how familiar food items eaten daily, especially in excess, may contain
added sugars, thus increasing risks of chronic diseases. Further, it is worth noting that the
intervention group showed a gap in a clear understanding between sugars and added sugars.
Therefore, it is vital to educate them more, especially on this difference, and help them focus on
reading food labels on food items such as flavored yogurt or just ketchup, as some sauces like
ketchup, for example, do contain added sugars that improve the taste of the tomatoes used in the
sauce. Some of the students, for instance, may be into sports or athletics and stay up for longer
hours due to studying, which increases their intake of energy drinks. Further, they skip breakfast
and frequently consume energy bars such as granola bars. Although these food items are not as
harmful, excess consumption leads to unhealthy dietary patterns as they could skip important
meals containing fresh foods rich in fiber, vitamins, and minerals essential for the body, which
students need. Therefore, nutrition education can increase students' knowledge and help them

make informed decisions regarding food choices and their health (Lua et al., 2012).

Fats are essential for health, and healthy fats primarily come from plant-based sources
(Ormiston et al., 2022). According to this study's results, the consumption of plain pasta and
cheese in the intervention group showed a significant difference in knowledge change compared
to the control group. The intervention group indicated that those foods were low in fat, and only
one participant believed it was high. However, (n=7) participants thought it was high and only
(n=9) participants believed it was low in the control group. This is significant as most people
might tend to skip certain food items with the misconception that pasta is higher in fat, while
they should consider what is added to the pasta, such as cheese, different sauces, and meats in the

plain pasta dish. In addition, a dietary pattern consisting of pasta has been linked to greater daily
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fiber and lower added sugar intake (Papanikolaou et al., 2020). Therefore, nutrition education
has been evident or enlightened students on fat-containing food items; thus, those not considered
higher in fat. One fascinating food item was cheese. All (n=15) of the intervention group
indicated cheese was high in fat, while the control group had the majority (n=15) participants
indicated it was low in fat. This shows that it is easy to classify foods high in fat as low because
of a lack of knowledge and understanding of the basics of nutrition education. An individual’s
health could certainly be at risk if they consume high volumes of fatty foods without knowing
the implications of how those foods negatively impact health. Although cheese may be
frequently consumed by many Americans, especially on pizzas, it contains saturated fats and
sodium; therefore, it should be consumed in moderation. Cheese is a dairy product and contains
beneficial nutrients such as calcium, protein, and probiotics (The Harvard T.H. Chan School of

Public Health in the public health school of Harvard University, 2023).

Salt or sodium is common in many food products, primarily as a flavor enhancer or
preservative. All participants (n=16) in the intervention group indicated that pickles were high in
sodium, whereas ten participants in the control group believed they were high in sodium.
Although only five believed it was low and one was unsure, this could indicate that taste or
preference could influence decisions about or evaluation of food items they may select, or the
participants simply did not know and guessed. Regardless of why participants in the control
group thought pickles were low in sodium, this lack of knowledge supports the need for nutrition

education resources related to sodium in foods.

The results showed that the intervention and control groups’ sodium knowledge about red

meat, cottage cheese, prepackaged meals, and canned soups was not statistically significant.
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However, these foods contain excessive amounts of salt since it is used as a preservative in these
food items. School cafeterias and fast-food outlets often provide meals that are high in salt,
which can lead to frequent intake of these foods by students. Busy lifestyles as students may
limit their time for preparing fresh meals and may also result in a lack of cooking skills. This can
push students towards consuming fast-food options that are readily available and convenient but
may not always be the healthiest choice. In addition, during campus events or activities, students
may be more likely to accept free meals or opt for fast food due to time constraints or limited
financial resources. Preparing healthier meals may require more time and effort, such as washing
and chopping vegetables, and cooking, which may not be feasible for students with busy
schedules or limited access to kitchen facilities. These factors can contribute to unhealthy eating
habits among college students, including frequent consumption of high-salt and fast foods, which
can have negative impacts on their overall health and well-being. It is important for educational
institutions to recognize these challenges and implement strategies to promote healthier food
options on campus, provide education on nutrition and cooking skills, and support students in

making healthier food choices despite their busy lifestyles and limited resources (CDC, 2022).

Nutrition education can inform students about the nutrient profile of foods to help them
make healthier choices despite leading a busy lifestyle. Nutrition education can be viewed as an
investment in their health by educating them on why eating and preparing healthy foods are vital
for long-term health. Diets rich in fruits, vegetables, and whole grains provide key nutrients such
as vitamins and minerals. This type of diet could also encourage foods low in sodium or
moderate consumption of higher sodium foods. Sticking to 2,300 mg of salt intake as a daily
limit recommended by the Dietary Guidelines for Americans 2020-2025, could be vital for their

overall health. Moreover, some food items may not seem salty, however, reading the label could
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help students understand the sodium content in different food items. Some labels do not directly
call it salt, but namely sodium, therefore, that gives a clear indication of how much sodium or
salt a food item contains. Even reading the ingredient list can be helpful in knowing what that
item contains. Further, when purchasing groceries, students can read the food label as they man
contain a nutritional health claim which is vital information on nutrition and health benefits of
those food items, which communicates food value, thus can help make informed decisions in

purchasing healthier food items

Saturated fats are common in food sources from animals and some plant products, and
people tend to consume a lot of saturated fat, without realizing the excessive amount they
consume. Sources of saturated fats include butter, and cow’s milk, while some plant products
such as chocolate, coconut and palm kernel oil contain saturated fats (de Souza et al., 2015).
According to the study, the variables contained both plant and animal sources of fats, healthy fats
included olive oil, coconut oil and avocado, and based on the results, most students, both in the
control and intervention group, was able to indicate that these are lower in saturated fats. Beef or
pork sausage and bacon or breakfast sausage was also seen as higher in saturated fats, in both the
control and intervention group, however, when it came to chocolate, the control group indicated
it as higher in saturated fat with (n=11) participants selecting high, and in the control group,
(n=9) participants selected it as high in saturated fats, leading to (n=3) participants not being sure
in the intervention group while only 1 participant was unsure in the control group. This shows a
gap in the nutrition intervention group and could indicate that students did not grasp the concept
of saturated fats well and may need more knowledge and understanding of foods containing
saturated fats. In addition, these shows a gap in the knowledge of saturated fats which needs

critical interventions that will be more effective to increase the understanding of foods that
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contain saturated fats and an understanding of the difference between fats and saturated fats, thus

their sources, such as being from plant and animal sources.

When it comes to chocolate intakes, it is possible that a smaller fraction of males may
have viewed chocolate and been unsure if it is high in saturated fats due to less consumption of
chocolate compared to females. This could potentially result in higher intakes of sugary foods,
such as chocolate, among females compared to males. However, it is important to note that
individual consumption patterns can vary widely, and not all females or males may fit into these
generalizations. Factors such as cultural, personal, and individual preferences, as well as dietary
habits, can also influence chocolate consumption and knowledge about its nutritional content.
(Hallam et al., 2016). It is also important to educate the students on their intakes of breakfast, as
some students, either in food outlets, may consume a full English breakfast, which contains high
saturated fats from bacon or sausages, thus the breakfast from fast food outlets, containing
pancakes, syrup, and sausages, increasing their intake of salt, added sugars and these saturated

fats.

Limitations

The small sample size in this study could have resulted in limitations that may affect the external
validity and overall conclusions of the research. A small sample size may not adequately
represent the larger population on campus for K-state students, and findings from such a limited
sample may not be generalizable to other populations. Moreover, the potential confounding
effect of age could be a limitation if the study did not control age differences among participants
(Faber et al., 2014). For example, if the study only included freshmen and sophomores, because

there were no juniors, seniors, and graduate respondents towards the survey questionnaire, it may
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not capture the full diversity of young adults in college, as older students who may have different
dietary behaviors and nutritional awareness levels could be excluded. This could introduce bias
and limit the generalizability of the findings. Another potential source of bias could be the
exclusion of students based on their major, specifically only excluding students from Nutrition,
Dietetics, and Kinesiology fields. This may result in a biased sample that does not accurately
represent the overall student population. Additionally, not considering other factors such as
nutrition awareness through social media or websites could also introduce confounding variables
that were not controlled for, potentially impacting the validity of the study findings. Moreover,
secondary data may not capture all the details needed to fully answer the research question,
resulting in limitations in the conclusions that can be drawn from the data. For example, if the
study only asked participants whether foods were high or low in added sugars, salt, and saturated
fats without gathering more detailed information on the actual amounts or sources of these
nutrients, it may result in incomplete or inaccurate findings. Without comprehensive data on the
specific amounts of these nutrients in the foods consumed, it may be challenging to draw
definitive conclusions or provide precise recommendations. Additionally, using secondary data
may also present challenges in terms of data quality and reliability. The accuracy and
consistency of the data may depend on the original data source and the methods used for data
collection, which may not always align with the specific research questions or objectives of the

current study (Cheng, et al., 2014).

Conclusion

Nutrition education was effective with knowledge change on plain pasta, cheese, and pickles in
college students in the intervention group. However, gaps were identified in food sources
containing added sugar, salt, and saturated fat. This results in the study not being conclusive
towards overall knowledge change for college students. Future research should include

interventions that will critically assess knowledge change on added sugar, salt, and saturated fat,
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and include students to be able to identify those foods even in the local campus dining halls as a
measure of understanding nutrition education to improve their eating habits and lifestyles
towards health. In addition, emphasis should be directed towards college students eating for
optimal health, chronic disease reduction in adulthood, and on the reduction of healthcare costs

towards the healthcare government systems.

38



Chapter 6 — References

Abdel-Megeid, Abdelkarem, H. M., and El-Fetouh, A. M. (2011). Unhealthy nutritional habits in
university students are a risk factor for cardiovascular diseases. Saudi Medical Journal,
32(6), 621-627.
American Heart Association. (2023). Sugar 101. Last reviewed November 2, 2021.

https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/sugar/sugar-101

Arulogun, O. S., and Owolabi, M. O. (2011). Fast food consumption pattern among
undergraduates of the University of Ibadan, Nigeria: implications for nutrition education.
Journal of Agriculture and food technology, 1(6), 89-93.

Black, Coster, D. C., and Paige, S. R. (2017). Physiological health parameters among college
students to promote chronic disease prevention and health promotion. Preventive

Medicine Reports, 7(C), 64—73. https://doi.org/10.1016/j.pmedr.2017.05.006

Bodenheimer, Chen, E., and Bennett, H. D. (2009). Confronting the growing burden of chronic
disease: Can the U.S health care workforce do the job? Health Affairs, 28(1), 64—74.

https://doi.org/10.1377/hlthaff.28.1.64

Bowman. (2020). A Vegetarian-Style Dietary Pattern Is Associated with Lower Energy,
Saturated Fat, and Sodium Intakes; and Higher Whole Grains, Legumes, Nuts, and Soy
Intakes by Adults: National Health and Nutrition Examination Surveys 2013-2016.

Nutrients, 12(9), 2668—. https://doi.org/10.3390/nu12092668

Brunt, Rhee, Y., and Zhong, L. (2008). Differences in Dietary Patterns Among College Students
According to Body Mass Index. Journal of American College Health, 56(6), 629-634.

https://doi.org/10.3200/JACH.56.6.629-634

39


https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/sugar/sugar-101
https://doi.org/10.1016/j.pmedr.2017.05.006
https://doi.org/10.1377/hlthaff.28.1.64
https://doi.org/10.3390/nu12092668
https://doi.org/10.3200/JACH.56.6.629-634

Center for Disease Control and Prevention. (2020) Chronic disease prevention and health

promotion. http://www.cdc.gov/chronicisease/overview

Center for Disease Control and Prevention. (2023) Chronic disease prevention and health

promotion. http://www.cdc.gov/chronicisease/overview

Cohen, and Bhatia, R. (2012). Nutrition standards for away-from-home foods in the USA.

Obesity Reviews, 13(7), 618-629. https://doi.org/10.1111/].1467-789X.2012.00983.x

de Souza, Mente, A., Maroleanu, A., Cozma, A. I, Ha, V., Kishibe, T., Uleryk, E., Budylowski,
P., Schiinemann, H., Beyene, J., & Anand, S. S. (2015). Intake of saturated and trans
unsaturated fatty acids and risk of all-cause mortality, cardiovascular disease, and type 2
diabetes: systematic review and meta-analysis of observational studies. BMJ (Online),

351, h3978-h3978. https://doi.org/10.1136/bmj.h3978

Dietary guidelines for Americans, 2020-2025. Make every bite count with the Dietary

Guidelines. Ninth edition. www.dietaryguidelines.gov/sites/default/files/2020-

12/Dietary Guidelines for Americans 2020-2025.pdf

Division of Nutrition, Physical Activity and Obesity, National Center for Disease Prevention and

Health Promotion. (2023). www.cdc.gov/obesity/data/index.html

Drewnowski A, Darmon N, and Briend A. (2004). Replacing fats and sweets with vegetables and
fruits--a question of cost. Am J Public Health. 94(9):1555-9. Doi:
10.2105/ajph.94.9.1555. PMID: 15333314; PMCID: PMC1448493.

Errisuriz, Pasch, K. E., & Perry, C. L. (2016). Perceived stress and dietary choices: The
moderating role of stress management. Eating Behaviors: An International Journal, 22,

211-216. https://doi.org/10.1016/j.eatbeh.2016.06.008

40


http://www.cdc.gov/chronicisease/overview
http://www.cdc.gov/chronicisease/overview
https://doi.org/10.1111/j.1467-789X.2012.00983.x
https://doi.org/10.1136/bmj.h3978
file:///C:/Users/nokwanda/Downloads/www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf
file:///C:/Users/nokwanda/Downloads/www.dietaryguidelines.gov/sites/default/files/2020-12/Dietary_Guidelines_for_Americans_2020-2025.pdf
file:///C:/Users/nokwanda/Downloads/www.cdc.gov/obesity/data/index.html
https://doi.org/10.1016/j.eatbeh.2016.06.008

Eyles, Ni Mhurchu, C., Nghiem, N., and Blakely, T. (2012). Food Pricing Strategies, Population
Diets, and Non-Communicable Disease: A systematic review of simulation studies. PL0S

Medicine, 9(12), e1001353-e1001353. https://doi.org/10.1371/journal.pmed.1001353

Flock, and Kris-Etherton, P. M. (2011). Dietary Guidelines for Americans 2010: Implications for
Cardiovascular Disease. Current Atherosclerosis Reports, 13(6), 499-507.

https://doi.org/10.1007/s11883-011-0205-0

Grech, Hebden, L., Roy, R., and Allman-Farinelli, M. (2017). Are products sold in university
vending machines nutritionally poor? A food environment audit. Nutrition & Dietetics,

74(2), 185-190. https://doi.org/10.1111/1747-0080.12332

Hammad, Pu, S., and Jones, P. J. (2016). Current Evidence Supporting the Link Between Dietary
Fatty Acids and Cardiovascular Disease. Lipids, 51(5), 507-517.

Hardy G. E., Jr (2004). The burden of chronic disease: the future is prevention. Introduction to
Dr. James Marks' presentation, "The Burden of Chronic Disease and the Future of Public
Health". Preventing chronic disease, 1(2), A04.

Hildebrand, Gaviria, D. B., Samuel-Hodge, C. D., Ammerman, A. S., and Keyserling, T. C.
(2022). How Physicians Can Assess and Address Dietary Behaviors to Reduce Chronic
Disease Risk. The Medical Clinics of North America, 106(5), 785-807.

https://doi.org/10.1016/j.mcna.2022.05.004

Huisman, Soedamah-Muthu, S. S., Vermeulen, E., Muilwijk, M., Snijder, M. B., Nicolaou, M.
N., and van Valkengoed, I. G. M. (2018). Does a High Sugar High Fat Dietary Pattern
Explain the Unequal Burden in Prevalence of Type 2 Diabetes in a Multi-Ethnic
Population in The Netherlands? The HELIUS Study. Nutrients, 10(1), 92—

https://doi.org/10.3390/nu10010092

41


https://doi.org/10.1371/journal.pmed.1001353
https://doi.org/10.1007/s11883-011-0205-0
https://doi.org/10.1111/1747-0080.12332
https://doi.org/10.1016/j.mcna.2022.05.004
https://doi.org/10.3390/nu10010092

Huth, Fulgoni, V. L., Keast, D. R., Park, K., and Auestad, N. (2013). Major food sources of
calories added sugars, and saturated fat and their contribution to essential nutrient intakes
in the U.S. diet: Data from the national health and nutrition examination survey (2003-

2006). Nutrition Journal, 12(1), 116-116. https://doi.org/10.1186/1475-2891-12-116

Kim, Choy, Y. S., Lee, S. A., & Park, E.-C. (2018). Implementation of the Chronic Disease Care
System and its association with health care costs and continuity of care in Korean adults

with type 2 diabetes mellitus. BMC Health Services Research, 18(1), 991-991.
https://doi.org/10.1186/s12913-018-3806-2

Kamal S and Khan A.S. (2022). Study on the effect of fast food on human beings. Journal of

research in humanities and social sciences. Volume 10-issue 7: page 336-340.
ISSN:2321-9467

Kljajevi¢, V., Stankovié¢, M., Pordevié, D., Trkulja-Petkovi¢, D., Jovanovi¢, R., Plazibat, K.,
Or3oli¢, M., Curi¢, M., & Spori§, G. (2021). Physical Activity and Physical Fitness
among University Students-A Systematic Review. International journal of environmental

research and public health, 19(1), 158. https://doi.org/10.3390/ijerph19010158

Liang, Oest, M. E., and Prater, M. R. (2009). Intrauterine exposure to high saturated fat diet
elevates the risk of adult-onset chronic diseases in C57BL/6 mice. Birth Defects

Research. Part B. Developmental and Reproductive Toxicology, 86(5), 377-384.
https://doi.org/10.1002/bdrb.20206

Ljubici¢, Sari¢, M. M., Rumbak, 1., Bari¢, I. C., Sari¢, A., Komes, D., Satali¢, Z., Dzelalija, B.,
and Guiné, R. P. F. (2022). Is Better Knowledge about Health Benefits of Dietary Fiber

Related to Food Labels Reading Habits? A Croatian Overview. Foods, 11(15), 2347—.
https://doi.org/10.3390/foods11152347

42


https://doi.org/10.1186/1475-2891-12-116
https://doi.org/10.1186/s12913-018-3806-2
https://doi.org/10.3390/ijerph19010158
https://doi.org/10.1002/bdrb.20206
https://doi.org/10.3390/foods11152347

Llanaj, Adény, R., Lachat, C., and D’Haese, M. (2018). Examining food intake and eating out of
home patterns among university students. PloS One, 13(10), e0197874-e0197874.

https://doi.org/10.1371/journal.pone.0197874

Lua, and Wan Putri Elena, W. D. (2012). The impact of nutrition education interventions on the
dietary habits of college students in developed nations: a brief review. The Malaysian
Journal of Medical Sciences, 19(1), 4-14.

Matsumoto, M., Saito, A., Okada, C., Okada, E., Tajima, R., & Takimoto, H. (2021).
Consumption of meals prepared away from home is associated with inadequacy of
dietary fiber, vitamin C and mineral intake among Japanese adults: analysis from the
2015 National Health and Nutrition Survey. Nutrition journal, 20(1), 40.

https://doi.org/10.1186/s12937-021-00693-6

McKeown, Jacques, P. F., Seal, C. J., de Vries, J., Jonnalagadda, S. S., Clemens, R., Webb, D.,
Murphy, L. A., van Klinken, J.-W., Topping, D., Murray, R., Degeneffe, D., & Marquart,
L. F. (2013). Whole Grains and Health: from Theory to Practice—Highlights of the
Grains for Health Foundation’s Whole Grains Summit 2012. The Journal of Nutrition,

143(5), S744-S758. https://doi.org/10.3945/jn.112.172536 Hallam, Boswell, R. G.,

DeVito, E. E., & Kober, H. (2016). Gender-related Differences in Food Craving and
Obesity. The Yale Journal of Biology & Medicine, 89(2), 161-173.
Md. Hafiz Uddin and Marufa Rumman. (2020). Advancing age, influence of dietary sugars,

salts, and fats on chronic diseases and metabolic disorders. https://doi.org/10.1016/B978-

0-12-816918-6.00002-0.

Moguel, Berrocal, J., and Garcia-Alonso, J. (2019). Systematic Literature Review of Food-Intake
Monitoring in an Aging Population. Sensors (Basel, Switzerland), 19(15), 3265—.

https://doi.org/10.3390/s19153265

43


https://doi.org/10.1371/journal.pone.0197874
https://doi.org/10.1186/s12937-021-00693-6
https://doi.org/10.3945/jn.112.172536
https://doi.org/10.1016/B978-0-12-816918-6.00002-0
https://doi.org/10.1016/B978-0-12-816918-6.00002-0
https://doi.org/10.3390/s19153265

Mozaffarian, D., Rogoff, K. S., & Ludwig, D. S. (2014). The real cost of food: can taxes and
subsidies improve public health?. JAMA, 312(9), 889-890.

https://doi.org/10.1001/jama.2014.8232

National Center for Disease Prevention and Health Promotion. (2022). Division for Heart

Disease and Stroke Prevention. https://www.cdc.gov/salt/food.htm

National Institute of Diabetes, and Diabetes and Kidney Diseases (NIDDK). (2021). National

Institute of Health. www.niddk.nih.gov

Neuhouser. (2019). The importance of healthy dietary patterns in chronic disease prevention.
Nutrition Research (New York, N.Y.), 70, 3-6.

https://doi.org/10.1016/j.nutres.2018.06.002

Ng, Slining, M. M., and Popkin, B. M. (2012). Use of Caloric and Noncaloric Sweeteners in US
Consumer Packaged Foods, 2005-2009. Journal of the Academy of Nutrition and

Dietetics, 112(11), 1828-1834.€6. https://doi.org/10.1016/j.jand.2012.07.009

Ormiston, Rosander, A., and Taub, P. R. (2022). Heart-Healthy Diets and the Cardiometabolic
Jackpot. The Medical Clinics of North America, 106(2), 235-247.

https://doi.org/10.1016/j.mcna.2021.11.001

Papanikolaou. (2020). Pasta Consumption Is Linked to Greater Nutrient Intakes and Improved
Diet Quality in American Children and Adults, and Beneficial Weight-Related Outcomes
Only in Adult Females. Frontiers in Nutrition (Lausanne), 7, 112-112,

https://doi.org/10.3389/fnut.2020.00112

Parmenter, K., and J., Wardle (1999). General nutrition knowledge questions for adults.
European Journal of Clinical Nutrition. 53, 298-308
Price, Khubchandani, J., Dake, J. A., Thompson, A., Schmalzried, H., Adeyanju, M., Murnan, J.,

Pringle, D., Zullig, K. J., Ausherman, J., Jackson, D. L., Otterstetter, R., Douthat, S., and

44


https://doi.org/10.1001/jama.2014.8232
https://www.cdc.gov/salt/food.htm
http://www.niddk.nih.gov/
https://doi.org/10.1016/j.nutres.2018.06.002
https://doi.org/10.1016/j.jand.2012.07.009
https://doi.org/10.1016/j.mcna.2021.11.001
https://doi.org/10.3389/fnut.2020.00112%E2%80%AF

Esprit, L. G. (2010). College students’ perceptions and experiences with health insurance.
Journal of the National Medical Association, 102(12), 1222-1230.

https://doi.org/10.1016/S0027-9684(15)30777-X

Ramlagan, P., Bahorun, T., and Neergheen, V.S. (2020). Interplay between dietary sugars and

fats and insulin resistance. https://doi.org/10.1016/B978-0-12-816918-6.00022-6

Rana, Frankenfeld, C. L., Kennedy, E. J., Bertoldo, J., De Jonge, L., and Cheskin, L. J. (2021).
Why don’t college freshmen meet the US dietary guidelines for added sugar, refined
grains, sodium, and saturated fat? Journal of American College Health, ahead-of-

print(ahead-of-print), 1-11. https://doi.org/10.1080/07448481.2021.2024213

Rauber, Da Costa Louzada, M., Steele, E., Millett, C., Monteiro, C., and Levy, R. (2018). Ultra-
processed food consumption and chronic non-communicable diseases-related dietary
nutrient profile in the UK (2008-2014).

Rehm, Monsivais, P., and Drewnowski, A. (2011). The quality and monetary value of diets
consumed by adults in the United States. The American Journal of Clinical Nutrition,

94(5), 1333-1339. https://doi.org/10.3945/ajcn.111.015560

Rippe, J. M., & Angelopoulos, T. J. (2016). Relationship between Added Sugars Consumption
and Chronic Disease Risk Factors: Current Understanding. Nutrients, 8(11), 697.

https://doi.org/10.3390/nu8110697

Rokeya Pervin., Md., Akil Hossain., Dipti Debnath., and Biddut Deb Nat. (2020).
Epidemiological perspectives of dietary sugars, salts, and fats.

https://doi.org/10.1016/B978-0-12-816918-6.00001-9

Rolls, Fedoroff, I. C., and Guthrie, J. F. (1991). Gender Differences in Eating Behavior and Body

Weight Regulation. Health Psychology, 10(2), 133-142. https://doi.org/10.1037/0278-

6133.10.2.133

45


https://doi.org/10.1016/S0027-9684(15)30777-X
https://doi.org/10.1016/B978-0-12-816918-6.00022-6
https://doi.org/10.1080/07448481.2021.2024213
https://doi.org/10.3945/ajcn.111.015560
https://doi.org/10.3390/nu8110697
https://doi.org/10.1016/B978-0-12-816918-6.00001-9
https://doi.org/10.1037/0278-6133.10.2.133
https://doi.org/10.1037/0278-6133.10.2.133

Romagnolo, D. F., and Selmin, O. I. (2017). Mediterranean diet and prevention of chronic
diseases. Nutrition today, 52(5), 208.

Romero-Corral, A., Somers, V. K., Sierra-Johnson, J., Thomas, R. J., Collazo-Clavell, M. L.,
Korinek, J., Allison, T. G., Batsis, J. A., Sert-Kuniyoshi, F. H., & Lopez-Jimenez, F.
(2008). Accuracy of body mass index in diagnosing obesity in the adult general
population. International journal of obesity (2005), 32(6), 959-966.

https://doi.org/10.1038/ij0.2008.11

Rummo, Lyerly, R., Rose, J., Malyuta, Y., Cohen, E. D., and Nunn, A. (2021). The impact of
financial incentives on SNAP (Supplemental Nutrition Assistance Program) transactions
in mobile produce markets. The International Journal of Behavioral Nutrition and

Physical Activity, 18(1), 26—-26. https://doi.org/10.1186/s12966-021-01093-z

Satinath Mukhopadhyay, Soumik Goswami, Samim, A., Monda, and Deep Dutt. (2020). Dietary
fat, salt, and sugar: a clinical perspective of social catastrophe.

https://doi.org/10.1016/B978-0-12-816918-6.00003-2

Schlueter, Chan, K., Lasry, R., and Price, M. (2020). The cost of cancer - A comparative analysis
of the direct medical costs of cancer and other major chronic diseases in Europe. PloS

One, 15(11), e0241354-e0241354. https://doi.org/10.1371/journal.pone.0241354

Schulze, Martinez-Gonzélez, M. A., Fung, T. T., Lichtenstein, A. H., and Forouhi, N. G. (1C.E.).
Food based dietary patterns and chronic disease prevention. BMJ, 361, k2396—.

https://doi.org/10.1136/bmj.k2396

Smith, Grummon, A. H., & Frerichs, L. M. (2020). Demographic Groups Likely Affected by
Regulating Sugar-Sweetened Beverage Portion Sizes. American Journal of Preventive

Medicine, 59(3), e135-e139. https://doi.org/10.1016/j.amepre.2020.02.021

46


https://doi.org/10.1038/ijo.2008.11
https://doi.org/10.1186/s12966-021-01093-z
https://doi.org/10.1016/B978-0-12-816918-6.00003-2
https://doi.org/10.1371/journal.pone.0241354
https://doi.org/10.1136/bmj.k2396
https://doi.org/10.1016/j.amepre.2020.02.021

Staten, L. K., Scheu, L. L., Bronson, D., Pefia, V., and Elenes, J. J. (2005). Peer Reviewed: Pasos
Adelante: The Effectiveness of a Community-based Chronic Disease Prevention
Program. Preventing chronic disease, 2(1).

Teleman, de Waure, C., Soffiani, V., Poscia, A., and Di Pietro, M. L. (2015). Nutritional habits
in Italian university students. Annali dell Istituto Superiore Di Sanita, 51(2), 99-105.

https://doi.org/10.4415/ANN 15 02 05

The American Heart Association. (2023). Last Reviewed: Nov 1,

2021.https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/fats/satur

The Harvard T.H. Chan School of Public Health in the public health school of Harvard
University. (2023). Longwood Medical Area of Boston, Massachusetts. Last reviewed October

2020 Https://www.hsph.harvard.edu/nutritionsource/cheese).

The lancet.www.thelancet.com. Vol 373 January 17, 2009.

Urban, Roberts, S. B., Fierstein, J. L., Gary, C. E., and Lichtenstein, A. H. (2014). Temporal
trends in fast-food restaurant energy, sodium, saturated fat, and trans-fat content, United
States, 1996-2013. Preventing Chronic Disease, 11, E229-E229.

https://doi.org/10.5888/pcd11.140202

Vermeulen, Stronks, K., Snijder, M. B., Schene, A. H., Lok, A., de Vries, J. H., Visser, M.,
Brouwer, I. A., and Nicolaou, M. (2017). A combined high-sugar and high-saturated-fat
dietary pattern is associated with more depressive symptoms in a multi-ethnic population:
the HELIUS (Healthy Life in an Urban Setting) study. Public Health Nutrition, 20(13),

2374-2382. https://doi.org/10.1017/51368980017001550

Watson, K. B., Carlson, S. A., Loustalot, F., Town, M., Eke, P. I., Thomas, C. W., & Greenlund,

K. J. (2022). Chronic Conditions Among Adults Aged 18—34 Years - United States,

47


https://doi.org/10.4415/ANN_15_02_05
https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/fats/satur
https://www.hsph.harvard.edu/nutritionsource/cheese
http://www.thelancet.com/
https://doi.org/10.5888/pcd11.140202
https://doi.org/10.1017/S1368980017001550

2019. MMWR. Morbidity and mortality weekly report, 71(30), 964-970.
https://doi.org/10.15585/mmwr.mm7130a3

Willett, W. C., Koplan, J. P., Nugent, R., Dusenbury, C., Puska, P., and Gaziano, T. A. (2006).
Prevention of chronic disease by means of diet and lifestyle changes. Disease Control
Priorities in Developing Countries. 2nd edition.

William, G., Smith, and PhD., San José. (2008). Does Gender Influence Online Survey
Participation? A Record-linkage Analysis of University Faculty. Online Survey

Response Behavior. ERIC- ED501717. www.files.eric.ed.gov

World Health Organization. (2021). www.who.int

48


file:///C:/Users/nokwanda/Downloads/www.files.eric.ed.gov

Appendix A - Survey questions

2/2/23, 10:14 AM Qualtrics Survey Software

Fruit and vegetable consumption

Thank you for participating in the survey! You must be a Kansas State University freshman or sophomore student 18 years

or older, cannot be a Nutrition, Dietetics or Kinesiology Major, and have not taken any nutrition related classes to

participate in this research study.

The purpose of this study is to help nutrition educators develop a way to assess the dietary intake and physical activity of non-health major
freshmen and sophomore. This will help us develop programs and encourage students to make behavior changes of lifestyle to prevent
chronic diseases in the long run.

This survey is part of research conducted by Kansas State University. If you have any questions, feel free to call Dr. Tandalayo Kidd, 785-
532-0154 or you can call the University Research Compliance Office at Kansas State University — Rick Scheidt, Ph.D. at (785)532-

3224. This study has been reviewed by the Institutional Review Board and has received approval No. 8487.

Be assured that all answers you provide will be kept confidential. This survey takes approximately 10-15 minutes to complete.

Click the next button to get started!
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Please enter your participant ID

How old are you?

O Less than 18 years old
O 18
O 19
O 20

https://kstate.yul1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyl D=SV_baBGImfXcVyt5Rj&ContextLibrarylD=UR_... 1/23

2/2/23,10:14 AM Qualtrics Survey Software

O 21
O 22
O 23
O 24

(O More than 24 years old
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What is your year in school?

(O Freshman
(O Sophomore
QO Junior

(O Senior

(O Graduate

What is your gender?

O Male

O Female

(O Choose not to answer

Which one or more of the following would you say is your race?

(O American Indian or Alaska Native

O Asian

(O Black or African American

O Hispanic, Latino, or Spanish origin

(O Native Hawaiian or Other Pacific Islander
O White

QO Other

o1



(O Choose not to answer

https:/kstate.yul1 qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_baBGImfXcVyt5Rj&ContextLibrarylD=UR_... 2/23

2/2/23, 10:14 AM Qualtrics Survey Software

Where do you live?

(O Campus residence hall

(O Sorority or fraternity

(O Other university/college housing
(O Off-campus housing

(O Parent or guardian’s home

QO Other

What is your height (in inches)?

**(If you choose not to answer, please type CNA in the box)
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How much do you weigh (in pounds)?

**(If you choose not to answer, please type CNA in the box)

Are you an international student?

O Yes
O No

O Choose not to answer

Opver the last month, how many times per month, week, or day did you drink 100% juice such as orange, apple,
grape, or grapefruit juice? Do not count fruit drinks like Kool-Aid, lemonade, Hi-C, cranberry juice drink, Tang, and

Twister. Include juice you drank at all meal times and between meals.

O never

QO 1-3 times last month
O 1-2 times per week

https://kstate.yul1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveylD=SV_baBGImfXcVyt5Rj&ContextLibrarylD=UR_... 3/23
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Do you think these are high or low in added sugar?

Flavored yogurt
Ketchup

Sweet potatoes
_Qanned fruit in fruit
juice

Sports/Energy drink
Milk

Granola bar

High

OO0 O 00O

Do you think these are high or low in fat?

Plain pasta

Regular salad
dressing

Luncheon meat
Honey
Cheese

Potato chips or corn
chips

High

O

O OO0 O
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Low

OO0 O 00O

-

ow

O OO0 O O

Not sure

OO0 O OO0

Not sure

O

O OO0 O



Do you think these are high or low in salt/sodium?

https://kstate.yul1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview? ContextSurveylD=8V_baBGImfXcVyt5Rj&ContextLibrarylD=UR... 21/23

2/2/23,10:14 AM Qualtrics Survey Software
High Low Not sure

Pickles O O O
Red meat O O O
Cottage cheese O @) O
Prepackaged meals

boed masaroni and O O O
cheese)

Canned soup O O O

Do you think these are high or low in saturated fat?

High Low Not sure
Olive oil O O O
Beef or pork ribs O O O
Coconut oil O O O
Avocado O O O
SB:lcjzg:goer breakfast O 0O O
chocolate O O O
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