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Research has demonstrated that >5 servings of fruits and vegetables (F&V) per
day improve health. Eighty-three percent of 18-24 year olds, including college students,
do not meet recommendations. For the study, freshmen at MSU were recruited. Included
freshmen (n=132), 6 percent, received a sociodemographic and intake survey. Eighty
subjects, 61 percent, completed the survey. Of these subjects (n=33), 41 percent,
participated in focus groups. X2 analyses assessed intake and sociodemographics. Paired
t-test compared BMI and intake. Focus group analyses determined additional influences.
Results indicated nine percent of subjects consumed >5 servings, and 23 percent of
subjects consumed >3 servings. >3 servings was insignificant to sociodemographics.
Significance occurred between income and french fry and salad, parental environment
and french fry, and gender and white potatoes. Focus groups revealed additional factors
influenced intake. In conclusion, F&V consumption was inadequate, placing students at
health risks. Dietary interventions should address barriers other than sociodemographics.
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INTRODUCTION

Fruits and vegetables are nutrient dense and provide a variety of vitamins and
minerals for proper physiological functions. Adequate fruit and vegetable consumption
by Americans is necessary to improve health and decrease chronic disease. The 2015
Dietary Guidelines for Americans claim that adequate intake of fruits and vegetables is at
least five or more servings per day to maintain proper health. However, the majority of
Americans do not consume the recommended servings of fruits and vegetables (United
States Department of Health and Human Services [US DHHS], 2010).
The Behavior Risk Factor Surveillance System (BRFSS) reports that only 17.2
percent of adults ages 18-24 years old consume recommended servings of fruits and
vegetables each day (Centers for Disease Control and Prevention [CDC], 2013).
Additionally, 17.7 percent of adults age 25-34 years old and 18.2 percent of adults age
35-44 years old intake five or more servings of fruits and vegetable per day (Grimm,
Blanck, Scanlon, Moore, Grummer-Strawn, and Foltz, 2010). In 2013, the national
median intake of fruit for adults was 1.1 servings per day, and the mean intake of
vegetables was 1.6 servings per day. Inadequate fruit and vegetable intake within the diet
can be linked to the 69.3 percent of Mississippi residents who are overweight or obese
(CDC, 2013). Furthermore, poor fruit and vegetable intake is inversely associated with
1

chronic disease (Hung et al., 2004). Therefore, poor fruits and vegetable intake among
Mississippians and Americans places them at risk for developing chronic diseases.
College freshmen at Mississippi State University fall within the cohort of young
adults 18-24 years old. Freshmen students who live on-campus are required to have a prepaid University Meal Plan. Meal Plans are available in Ultimate, Gold, and Silver
packages. The Ultimate package provides students with unlimited block meals and $150
flex dollars. The Gold package provides students with 225 block meals and $200 flex
dollars. Last, the Silver package provides students with 175 block meals and $250 flex
dollars (Mississippi State University [MSU] Dining Services, 2015).
Block meals can be used at Fresh Food Company, Marketplace at Perry (Perry),
Pegasus Dining, and Templeton Athletic Building (Templeton). The food options are oncampus, buffet-style cafeterias. One meal at Perry, Pegasus, and Fresh Foods costs
students one block meal. However, one meal at Templeton cost students one block meal
and $7.48 flex dollars. Block meals can also serve as meal equivalents. Meal equivalents
are valued at six dollars and can be used towards meal purchases at select on-campus
food locations other than the Perry, Fresh Food Company, Pegasus Dining, and
Templeton. Flex dollars can be used at twenty-one different Mississippi State University
dining retail locations (MSU Dining Services, 2015).
A map of the available food locations on-campus is provided in Appendix A. On
this map, all food locations are marked with a fork and spoon symbol. The main
cafeterias used by freshmen, Perry and Templeton, are circled on the map. During this
research study, Fresh Food Company was not available to students, and its location is not
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marked. In addition, the map also provides the location of freshmen residence halls. The
location of residences halls are marked with a house symbol.
In the Fall 2014/Spring 2015 semesters, the Perry was the most visited cafeteria
on-campus. Perry serves breakfast, lunch, and dinner. Food options available at Perry
follow Dietary Guidelines and provide students with access to recommended nutrition
(MSU Dining Services, 2015). Therefore, students have access to fruits and vegetables.
As a result, fruit and vegetable intake should increase in freshmen. For example, studies
suggest a possible reason for low fruit and vegetable intake is lack of availability
(Hanson, Neumark-Sztainer, Eisenberg, Story, and Wall, 2005; Zenk et al., 2005).
Decreased consumption of fruits and vegetables, due to lack of availability, can be
mediated in college freshmen at Mississippi State University.
Availability, however, is not the only determinant of dietary intake. According to
the Social Cognitive Theory (SCT), many aspects influence dietary habits (Bandura,
2001). SCT states that internal factors such as taste preferences, personal beliefs, and
education influence dietary intake. External factors such as social norms, access, and
availability affect dietary intake. However, internal and external influences differ from
person to person (Cohen, Kraak, Choumenkovitch, Hyatt, Economos, 2014; Bandura,
2001). Consequently, the SCT can explain that differences in sociodemographics among
a population impact dietary intake. For example, college students at Mississippi State
University vary in socioeconomic status (SES), gender, race, parental environments, and
believed health status. Sociodemographics possibly alter social norms between persons,
groups, and environments, and, as a result, these factors influence the diet behaviors of
the individuals (Bandura, 2004). For example, African Americans of low SES status
3

report lower intake of fruits and vegetables than white Americans of high SES (Fahlman,
McCaughtry, Martin, and Shen, 2010). Females typically consume more fruits and
vegetables than males (Chung and Hoerr, 2005). However, all races report inadequate
intake of fruits and vegetables (CDC, 2009). Children raised by authoritative parents who
modeled healthy eating were more likely to eat a healthy diet than children raised in
negligent or authoritarian homes (Arredondo et al., 2006; Kremers, Brug, Vries, and
Engels, 2003; Pearson, Atkin, Biddle, Gorely, and Edwardson, 2010).
The purposes of this research study were to identify and understand fruit and
vegetable intake in college freshmen and to describe fruit and vegetable intake based on
race, gender, mother/female guardian education, father/male guardian education, annual
household income, parental environment, and body mass index (BMI). Understanding,
identifying, and describing influences of sociodemographics and personal characteristics
of dietary intake in college freshmen at Mississippi State University is necessary to
develop successful interventions to improve dietary intake.
Furthermore, interventions must utilize SCT and target individual characteristics
and sociodemographic factors that influence intake. Consequently, personalized
interventions should improve fruit and vegetable intake. As a result, fruit and vegetable
intake should become the norm, thus increasing consumption in all freshmen at
Mississippi State University. As a result, improvements in dietary habits of freshmen
should improve their health and reduce their risk of developing chronic diseases.
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REVIEW OF LITERATURE

Current Health
The United States Department of Health and Human Services (DHHS) and the
United States Department of Agriculture (USDA) due to increases in the relationship of
diet to heath and disease developed the Dietary Guidelines for Americans in the 1980s. In
the 1980s, the guidelines focused on consuming foods to meet nutrient adequacy. In
2005, Dietary Guidelines added physical activity in response to increases in chronic
disease and obesity in relation to diet and inactivity (US DHHS, 2015).
Dietary Guidelines state that Americans ages two and older should consume
foods each day from the five food groups- milk/dairy, protein, fruits, vegetables, and
grains. Vegetables are divided into subgroups of dark-green leafy, red and orange, beans
and peas, starchy, and other. Americans should focus on consuming a variety of foods
within each group and subgroup to provide a range of nutrients to meet nutrient
requirements (US DHHS, 2015).
Nutrition and Health
Poor nutrition is associated with obesity and chronic disease (US DHHS, 2015).
Sixty-five percent of Americans are overweight/obese. Thirty-seven percent have been
diagnosed with cardiovascular disease. Eight percent have Type 2 diabetes and 5 percent
5

have cancer. Overall, 141 million Americans are living with a chronic disease. These
numbers are expected to increase in the next 20 years. In addition, the average age at
which individuals are diagnosed with chronic disease is decreasing (Slawson, Fitzgerald,
and Morgan, 2013).
The DHHS and USDA recommend Americans consume five or more servings of
fruit and vegetable per day to reduce health risks and promote positive health (US DHHS,
2010). Adequate fruit and vegetable consumption is associated with decreased risk for
chronic disease and obesity (Hung et al., 2004). For example, men and women who
consume three to five servings of fruit and vegetable a day have an 11 percent reduced
risk of stroke (Dauchet, Amouyel, and Dallongeville, 2005). Five or more servings a day
are associated with a 24 percent reduction in risk for stroke (Dauchet, Amouyel, and
Dallongeville, 2005).
Fruits and vegetables provide individuals with vitamins, minerals, and other
components such as phytochemicals. Vitamins and minerals are important in the body to
maintain proper function such as bone density and sight, and fruits and vegetables aid in
the release of energy from macronutrients (Whitney and Rolfes, 2009). According to the
Dietary Guidelines, fruits and vegetables provide the nutrients folate, magnesium,
potassium, potassium, dietary fiber, and vitamins A, C, and K, which are under consumed
in the United States. A variety of fruit and vegetable should be consumed to meet
physiological requirements. Vegetable intake should differ between subgroups: darkgreen leafy vegetables, red and orange vegetables, legumes, starchy vegetables, and other
vegetables (Whitney and Rolfes, 2009). A study by Oyebode, Gordon-Dseagu, Walker,
and Mindell (2014), showed that individuals who reported a variety of fruits and
6

vegetables such as dried and raw fruits, salads, and potatoes experience a lower mortality
than individuals who continuously consumed the same fruits and vegetables.
In addition, consumption of adequate intake of fruit and vegetable may influence
positive health outcomes. For example, Rissanen et al (2003) stated that mortality rate
decreases in men who report higher intake of fruits, berries, and vegetables. Furthermore,
fruits and vegetables are also associated with weight loss and weight maintenance. Fruits
and vegetables are nutrient dense. Nutrient density refers to foods that provide many
nutrients, while remaining low in calories (US DHHS, 2010). Bazzano, Serdula, and Liu
(2003) revealed that BMI decreases in subjects who increase fruit and vegetable
consumption, and BMI increases in subjects who maintain low fruit and vegetable
consumption. Data from Lin and Morrison (2002) also showed that obese men and
women consume a significantly lower number of fruit and vegetable servings.
Inadequate intake of fruits and vegetables plays a role in epigenetics. Epigenetics
refers to alterations in gene expression (Esteller, 2008). Epigenetics, due to low intake of
fruits and vegetables, can promote cancer development in response to decreased
availability of vitamins and minerals. Fruits and vegetables in the diet provide the body
with antioxidants which remove reactive molecules in tissues that can promote cancer
formation and tissue damage (Ames and Wakimoto, 2002; Lee, Lee, Surh, and Lee,
2003). As a result, increased fruit and vegetable consumption is associated with
decreased probability of developing some cancers (Gonzalez and Riboli, 2010; Oyebode,
Gordon-Dseagu, Walker, and Mindell, 2014). Poor intake of fruit and vegetables can also
promote detrimental epigenetics during prenatal development (Chatzi et al., 2007;
Miyake, Sasaki, Tanaka, and Hirota, 2010; Orjuela et al., 2005). For example, evidence
7

shows that lack of consumption of fruits and vegetables during pregnancy promotes
asthma development in children by changing deoxyribonucleic acid (DNA) expression.
Changes in DNA expression induce the development of asthma or wheezing in children
whenever exposed to environmental allergens (Chatzi et al., 2007).
Differences among Sociodemographics
Sociodemographic Status
Combinations of factors influence dietary intake such as socioeconomic status
(SES), gender, race, and parental environment (Arcan, Kubik, Fulkerson, and Story,
2009; Arredondo et al., 2006; Cole-Lewis and Kershaw, 2010; Gerber, Stolley,
Thompson, Sharp, and Fitzgibbon, 2009; Hearty, McCarthy, Kearney, and Gibney, 2007;
Kolodinsky et al., 2007; Middaugh, Fisk, Brunt, and Rhee, 2012; Pearson, Atkin, Biddle,
Gorely, and Edwardson, 2010). SES refers to the combination of individuals’ income,
education, and occupation. SES can be broken down into high, middle, and low SES
(Middaugh, Fisk, Brunt, and Rhee, 2012). The link between fruit and vegetable
consumption in relation to SES status is contradictory. According to Arcan et al. (2009)
and Middaugh and Fisk, Brunt, Rhee (2012) fruit and vegetable consumption do not
significantly increase between low, middle, and high SES levels. On the other hand,
Shahar et al. (2005) revealed that low SES individuals have lower vitamin and mineral
intake than high SES individuals. Another study showed that low SES adolescents are
also more likely to self-report inadequate fruit and vegetable intake (Hilsen, Stralen,
Klepp, and Bere, 2011). In addition, low SES African Americans are less likely to
consume fruits and vegetables than high SES white individuals. Whites also report higher
education and nutritional knowledge than African Americans (Fahlman, McCaughtry,
8

Martin, and Shen, 2010). Furthermore, nutritional knowledge and overall education
shows to positively influence dietary habits (Hiza, Casavale, Guenther, and Davis, 2013;
Kant and Graubard, 2013). For example, adults with a bachelor’s degree report higher
intake of fruits and vegetables than those without a bachelor’s degree (Hiza, Casavale,
Guenther, and Davis, 2013).
Studies show income is not correlated with increased fruit and vegetable intake.
Fruit and vegetable intake remains similar throughout all income levels. However, in a
study by Hiza, Casavale, Guenther, and Davis (2013), lower income children had higher
intake of fruits and vegetables than high income children. This difference is possibly the
result of food assistance programs for low income children. Middle aged adults differed
in vegetable intake based on income. Higher income middle aged adults typically
consumed more vegetables than lower income middle aged adults. Diets of older adults
were similar throughout income levels. Furthermore, neighborhood SES influences
dietary behaviors within a community. Increasing neighborhood SES shows a positive
relation to fruit and vegetable intake (Dubowitz et al., 2008). In addition, Zenk et al.
(2005) revealed that availability contributes to fruit and vegetable intake. In this study,
women who had access to supermarkets reported higher access and intake of fruits and
vegetables. However, women without access to supermarkets reported low availability,
not affordability, contributed to their low fruit and vegetable intake. Additionally,
supermarkets are not commonly found in areas populated with low SES individuals;
therefore, influencing fruit and vegetable intake (Zenk et al., 2005).

9

Gender
The majority of males and females do not consume five or more servings of fruit
and vegetable a day (Kolodinsky et al., 2007). BRFSS reports that 27.7 percent of women
consume five or more servings of fruit and vegetable a day, while 19.2 percent of men
consume five or more servings of fruit and vegetable a day (CDC, 2009). Women tend to
have, overall, more healthful diets than men (Hiza, Casavale, Guenther, and Davis,
2013). Chung and Hoerr (2005) revealed that men are less likely than women to consume
recommended servings of fruits and vegetables. However, college men are more likely to
meet adequate intake of vegetables per day than women, but men also report a higher
intake of fried potatoes than women.
In a study by Wardle et al. (2004), women consumed more fruits and vegetables
because they considered consumption a healthier behavior. More women view healthy
eating to be more important than to men. In addition, women who believe diet is
important to health are more likely to consume fruits, while men who believe diet is
important to health are more likely to consume vegetables (Trudeau, Kristal, Li, and
Patterson, 1998). Furthermore, men who consume less vegetables than women have less
nutritional knowledge (Baker and Wardle, 2003; Trudeau, Kristal, Li, and Patterson,
1998).
Race
In 2009, the percentage of Americans who met Dietary Guidelines fruit and
vegetable recommendations by race were: 24.1 percent white, 21.3 percent black, 21.5
percent Hispanic, and 23.7 percent for other races (CDC, 2009). Studies suggest fruit
and vegetable consumption varies between races, but all racial groups report inadequate
10

fruit and vegetable intake. African Americans typically report the lowest combined fruit
and vegetable intake, while whites consume the highest amount of combined fruits and
vegetables. However, African Americans consume more servings of fruit than white
Americans. Other races such as Mexican, Asian, and Indian also report low amounts of
fruit and vegetables (Beech, Rice, Myers, Johnson, and Nicklas, 1999; Dubowitz et al.,
2008; Guenther, Dodd, Reedy, and Krebs-Smith, 2006; Kirkpatrick, Dodd, Reedy, and
Krebs-Smith, 2012). However, Hispanics and Asians are likely to consume similar or
higher amounts of fruits and vegetables than whites and African Americans (Dubowitz et
al., 2008; Hiza, Casavale, Guenther, and Davis, 2013)
Parental Environment
Parental environment also affects dietary intake. Parenting styles are indulgent,
neglectful, authoritarian, and authoritative. Indulgent parents are involved in children’s
lives but not strict. Negligent parents are not strict or involved. Authoritarian parents are
strict rule enforcers but are uninvolved in children’s lives. Authoritative parents are strict
but involved (Pearson, Atkin, Biddle, Gorely, and Edwardson, 2010). Children that grow
up in an authoritative household, in which parents provide, promote, and positively
reinforce fruit and vegetable consumption are more likely to consume fruits and
vegetables. Authoritative households are more likely to consume more fruits and
vegetables than children that grow up in negligent and authoritarian households. Children
with authoritative parents are also less likely to be overweight (Arredondo et al., 2006;
Kremers, Brug, Vries, and Engels, 2003; Pearson, Atkin, Biddle, Gorely, and Edwardson,
2010). Parents who model healthy diets are more likely to influence their child into eating
more healthy foods. However, parents who model unhealthy foods consumption promote
11

the intake of less healthy foods. Authoritarian parents can negatively impact children’s
diets by forcing the consumption of healthy foods. As a result, parents can create negative
connotations for the food, thus increasing the child’s distaste for it (Birch and Davison,
2001; Brown and Ogden, 2004).
Young Adults Age 18-24 Years Old
The BRFSS reports that Mississippians’ total consumption of fruit and vegetable
is lower than the reported national median. Reported daily fruit and vegetable
consumption for Mississippians was 0.9 and 1.4 servings, respectively, in 2013 (CDC,
2013). In addition, over half the fruit and vegetable consumption for adults ages 19-30 is
from 100 percent fruit juice, which lacks fiber (US DHHS, 2010). Only 17.2 percent of
Mississippians age 18-24 self-reported consuming more than five servings a day. In
addition, only 17.7 percent of adults age 25-34 and 18.2 percent of adults age 35-44 selfreported consuming five or more servings of fruit and vegetable a day (CDC, 2009).
According to the BRFSS, fruit and vegetable consumption increases with age
(CDC, 2009). Targeting individuals 18-24 years old can possibly lead to increased fruit
and vegetable consumption as individuals age. The ages 18-24 years old are a time in
which individuals are transitioning to adulthood, and typical college freshmen are
between 18-24 years old. At this phase of life, college freshmen are learning autonomy.
They begin making their own dietary decisions, which can impact their long-term health
(McKinney, 2013). However, studies show that college freshmen do not consume a
balanced diet and are risk for chronic diseases and obesity. In a recent study by Levitsky,
Halbmaier, and Mrdjenovic (2004), college freshmen at Cornell University reported
gaining 1.7 kg within the first 12 weeks of college. Weight gain in the study was related
12

to 174 excess calories per day. Diets high in calories, fat, and sugar in these college
students were linked to increased servings and “all-you-can eat” buffets. Weight gain was
associated with access and availability to a variety of non-nutrient dense foods and
beverages and freedom of consumption in the first semester of college. Another study by
Anderson, Shapiro, and Lundgren (2003), revealed that 25 percent of 135 freshmen
increased in weight by at least 2.3 kilograms during their first semester of college. In
addition, significant amounts of participants were classified as overweight or obese
(Slawson, Fitzgerald, and Morgan, 2013). Over time, food behavior and weight gain in
college can lead to obesity and chronic disease in adults. Therefore, dietary habits should
be addressed in college freshmen, and, consequently, health status can improve as
students age.
On the other hand, studies show students who live on-campus have increased
access to fruits and vegetables (Brown, Dresen, and Eggett, 2005). Availability is a key
factor for this population. Studies reveal that students who live on-campus have increased
fruit and vegetable intake compared to students who live off-campus (Granner et al.,
2004). In addition, students who live off-campus report higher BMIs (Brunt and Rhee,
2008). More fruits and vegetables are offered to students who live on-campus, since the
majority of students have prepaid Meal Plans. The burdens of fruit and vegetable
preparation and cost are removed for on-campus students. As a result, on-campus
students consume more nutrient dense foods than students who live off-campus. Oncampus students who eat in dining halls also typically have access to salad bars and other
fruit and vegetable options, thus, increasing access to fruits and vegetables and improving
consumption (Brunt and Rhee, 2008).
13

Interventions targeting college freshmen are important because college students
may be familiar with recommended Dietary Guidelines of fruits and vegetables to
consume daily. Studies suggest individuals make better foods choices when they know
what foods provide health benefits (Kolodinsky et al., 2007). Students who reported
consuming the most fruits and vegetables were more knowledgeable of food benefits
(Chung and Hoerr, 2005; Kolodinsky et al., 2007). By providing nutrition information
related to recommendations from the Dietary Guidelines for Americans, students may
improve and fruit and vegetable consumption.
Social Cognitive Theory
Methods of intervention are more effective whenever interventions utilize health
behavior theories (Cole-Lewis and Kershaw, 2010; Gaines and Turner, 2009). Theories
seek to explain why humans act the way they do during given situations (Cohen, Kraak,
Choumenkovitch, Hyatt, and Economos, 2014). SCT is a health behavior theory that
further explains the lack of consumption in college freshmen. Overall, this theory
focuses on the idea that learning comes from three factors: the person, his/her
environment, and his/her behavior. The SCT states behavior stems from both internal and
external factors. Internal factors include personal values, biological events, and
education, while external factors include environments and social norms. However,
perception of environments differ due to social norms (Bandura, 2004). Different actions
are more likely to occur in different environments.
Learning certain behaviors occurs by observing environment/action, retaining the
information, and replicating the action observed (Bandura, 2001). In order to replicate a
behavior, an individual must have the behavioral capability to perform a task (behavioral
14

capacity) and expect certain outcomes for performing the task (outcome expectancy).
Education about how to perform a task and task benefits are necessary if individuals are
expected to complete a task. Monitoring and feedback are necessary to reinforce actions.
Most importantly, the individual must have self-control and self-efficacy to believe that
he or she can overcome barriers to complete a certain task (Glanz and Rimer, 1997).
Value and belief in the observed action is personal to the observer, and the method in
which the behavior is replicated is also personal. Environment shapes individuals’
actions, but individuals shape their environment (University of Twente, 2014). Figure 1
shows the correlation between self-efficacy, outcome expectancies, environment
(physical and social), perception of socio-structural factors, and behavior (Bandura,
2004).

Correlation of Self-Efficacy and Internal and External Factors
Perceived self-efficacy affects health habits through goal setting, outcome expectations,
sociostructural factors, and outcome expectations (Bandura, 2004).
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The SCT is a behavior theory that can influence behavior change. The SCT can
influence fruit and vegetable consumption in children ages six to 12. Fruit and vegetable
consumption is dependent on children’s personal likes and dislikes and external
availability. Most children do not provide their own meals. Food intake and availability is
dependent upon their parent/guardian. An experiment by Cohen, Kraak,
Choumenkovitch, Hyatt, and Economos (2014) focused on the relationship between fruit
and vegetable consumption and availability. In addition to increasing availability of fruits
and vegetables, researchers provided nutrition education and modeling of fruit and
vegetable consumption to subjects. As a result, with the utilization of SCT, fruit and
vegetable consumption improved in children ages six to 12. Furthermore, as exposure and
consumption increased, taste preferences also increased.
Interventions Using SCT
Methods of interventions to promote healthy lifestyles have varied over the years,
due to technological advances. Informative messages through pamphlets, brochures,
meetings, and counseling were once effective intervention tools (Baranowski and
Frankel, 2012). In today’s society, young adults are engaged through media and
interactive technology (Lenhart, Purcell, Smith, and Zickuhr, 2010). This phenomenon is
being driven by an increase in personally owned technology and technological use in
classroom settings. Technology has been shown to be effective at enhancing and
promoting learning (Baranowski and Frankel, 2012; Ringstaff and Kelley, 2002).
Nutrition intervention should utilize technology to promote positive lifestyles and desired
behavior change. According to Randolph and Viswanath (2004), mass media can
influence behavior change in the target audience by educating, attracting attention, and
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providing solutions to health problems. Factors which attract and influence behavior
change in individuals target their “perceived susceptibility, attitudes towards the
behavior, perceived norms, and self-efficacy” (Randolph and Viswanath, 2004, p. 428).
Messages can promote positive behavior change when 1) health goals are supported and
cognitive action to change is targeted, 2) encouragement is provided when ranges of
healthy behavior are met, 3) long-term actions are promoted, and 4) social support is
utilized (Klasnja, Consolvo, McDonald, Landay, and Pratt, 2009).
Figure 2 expresses the relationship between consumption, education, knowledge,
motivation, modeling, and availability. According Cohen, Kraak, Choumenkovitch,
Hyatt, and Economos (2014), self-efficacy, outcome expectancies, and preferences are
involved in motivation and are important links to fruit and vegetable consumption.
Furthermore, individuals who report higher fruit and vegetable intake have increased
nutritional knowledge and nutrition education. Modeling also increases fruit and
vegetable intake by increasing motivation and knowledge. Last, availability improves
motivation and consumption of fruits and vegetables.
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SCT Factors that Influence Consumption
SCT seeks to explain the relationship between education, modeling, availability,
knowledge, motivation, and consumption (Reynolds, Hinton, Shewchuk, and Hickey,
1999).
In college students, dairy intake is inadequate (Poddar, Hosig, Anderson-Bill,
Nickols-Richardson, and Duncan, 2012). Interventions that utilized the SCT by educating
students, making foods available, and providing social support were successful in
increasing dairy consumption. A random control trial to assess a dairy intervention was
completed on 107 college students. The control group contained 104 students that did not
receive dairy intervention. Food consumption data from students was obtained from
seven-day food records. Intervention occurred for eight weeks during, and students in the
intervention group received tailored e-mail messages related to dairy (Poddar, Hosig,
Anderson-Bill, Nickols-Richardson, and Duncan, 2012). Tailored messages are messages
that target individual students based on personal traits such as gender, age, and dairy
consumption. Messages included significance of dairy intake, ways to consume dairy,
and places to consume dairy. Messages also contained dairy recommendations and
information on how to read food labels. In addition, similar e-mails were sent to students’
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parents, and parents were asked to encourage children to consume dairy products.
Students completed checklists about dairy consumption as a means of self-monitoring.
Furthermore, social interactions and norms were created by providing students with
social events that promoted dairy. When the intervention was complete on week eight,
students completed a seven-day food record. Pre and post responses showed students in
the intervention group self-reported consuming significantly higher amounts of dairy than
their initial responses and control group. Furthermore, intervention students reported an
increase in self-regulation of dairy consumption. On the other hand, the control group
reported lower dairy consumption (Poddar, Hosig, Anderson-Bill, Nickols-Richardson,
and Duncan, 2012). This data shows dairy consumption intervention that uses the SCT
can increase dairy consumption in college students.
Using the SCT as a means of intervention is effective in changing behavior.
Intervention programs should focus on increasing motivation, social support, and
availability to create behavior change. As a result, self-efficacy, outcome expectancies,
and food preferences will increase. By following these practices based on SCT, dietary
consumption should improve to meet Dietary Guidelines’ recommendations.
Focus Groups
Focus groups are an effective analysis tool for qualitative research. A focus group
is a type of group interviewing that helps researchers understand attitudes, thoughts, and
influences which impact audiences’ behavior. Focus groups are usually small groupings
of people, about six to 12, with common traits (Wimmer and Dominick, 2013). These
groups are led by a moderator who influences and probes discussion. Researchers ask the
group to respond to questions. During the meeting, people intact with each other by
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asking questions, exchanging ideas, and discussing experiences. Group interaction is used
as the main method of data collection for focus groups (Kitzinger, 1995). Group
discussion allows for uninhibited answers. Often, one member’s answer might stimulate
further discussion and complex thinking that is not available with individual interviews
and survey responses (Kitzinger, 1994; Wimmer and Dominick, 2013). Focus groups not
only discover what people think, but they help researchers discover how and why people
think and feel certain ways (Kitzinger, 1995).
Trends and themes within focus groups can help develop tests, surveys, messages,
and images for a specific audience. As a result, these items become more impactful
because they are tailored to a specific audience. For example, in a paper by Ouimet,
Bunnage, Carini, Kuh, and Kennedy (2004), focus groups were used to develop a survey
for college students. This focus group discussed “instrument appearance and ease of
completion, item clarity, and accuracy of response categories” (Ouimet, Bunnage, Carini,
Kuh, and Kennedy, 2004, p. 7). Focus groups led to an increase in response rate and
quality of responses for the survey (Ouimet, Bunnage, Carini, Kuh, and Kennedy, 2004).
In addition, data from focus group research aids in writing short message service (SMS)
messages to improve health behaviors such as fruit and vegetable intake. Focus groups
reveal that SMS text messages are effective and non-burdensome which are age
appropriate, timely, relevant, informative, short, and easy to share (Perry et al., 2012;
Sharifi et al., 2013).
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METHODOLOGY

Survey Design
Qualtrics, an online survey administration website, was utilized for survey
delivery in this study. Mississippi Agriculture and Forestry Experimentation Station
(MAFES) funded and owned the account. The survey assessed 1) fruit and vegetable 2)
intake and sociodemographic factors of college students aged 18-24 years old. The
survey allowed for multiple-choice responses, with the option to write-in answers on
appropriate questions.
All survey responses were self-reported. 2) Sociodemographic questions consisted
of gender, race, education of mother/female guardian, education of father/male guardian,
annual household income, parental environment, height, and weight. 1) The survey
“Eating at America’s Table Study- All-Day Screener” was used to assess fruit and
vegetable intake. This screener is a standardized food frequency questionnaire (FFQ) that
assesses fruit and vegetable intake from the National Cancer Institute (NCI). The initial
survey, “Eating at America’s Table Study,” was developed in 1990 to assess fruit and
vegetable intake. The survey was revised in 1998. “Eating at America’s Table Study- All
Day Screener” is a reliable assessment tool for literate populations. Research states that
the survey is an accurate, valid, and reliable fruit and vegetable FFQ.
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“Eating at America’s Table Study- All Day Screener” contains 19 multiple-choice
questions to evaluate fruit and vegetable intake. A copy of the survey is found in
Appendix C. The screener contains 10 categories of questions to assess intake. The
categories are 100 percent fruit juice, fruit, lettuce salad, french fries or fried potatoes,
other white potatoes, cooked dried beans, other vegetables, tomato sauce, vegetable
soups, or vegetable mixtures. The choices of frequency of intake range from never to five
or more times per day. Each frequency question, except for vegetable mixtures, is
followed by a question to assess amount of intake. Amount of intake is based on portion
sizes of each category. Category values range for each food. Ranges of intake are less
than ¼ cup to more than three cups. The values for fruits, french fries/fried potatoes, and
white potatoes vary from small, medium and large portion sizes.
Software Analysis
Fruit and vegetable intake scores were determined with statistical analysis
software (SAS) (version 9.4, 2013). Scores were obtained using a standardized SAS code
provided by the NCI. The SAS code is a specific, standard value of self-reported rates
and amounts of consumption. All categories maintained a standardize value for frequency
of intake. Values for the amounts consumed for each category were also standard, but the
values altered due to variations in serving/proportion sizes of categories. Frequency and
amount for each category were multiplied to provide a total daily intake value per
category. The score for each category were summed to determine the total daily intake of
fruits and vegetables per participant.
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Data Collection
Phase One: Recruitment
This study received approval from the Institutional Review Board (IRB). A copy
of the IRB application, stamped email script, and stamped survey questions are attached
in Appendix F.
Phase one consisted of subject recruitment. College freshmen at Mississippi State
University (n=2,197) were recruited for the research study through mass email
communication. The recruitment email included a description of the research project,
incentive, and link to inclusion survey. Eligibility requirements for participants were: 1)
first-term freshman, 2) between ages 18-24 years old, 3) own and use a University Meal
Plan, 4) live in a dorm on-campus, 5) own a cell phone that can receive text messages, 6)
have a text messaging plan, 7) not have a serious medical condition and non-pregnant, 8)
do not partake in extreme/excessive diet and/or exercise, 9) are not MSU student athletes.
College freshmen were sent a reminder to complete the inclusion survey one week after
the initial recruitment email. A copy of email script is located in Appendix B.
Phase Two: Sociodemographic and Dietary Intake Survey
Phase two consisted of collection of sociodemographic and dietary intake of
participants. Six percent of freshmen students (n=132) who completed initial survey and
met inclusion criteria were emailed a sociodemographic and dietary intake survey. This
survey contained sociodemographic questions and “Eating at America’s Table StudyAll-Day Screener.” The sociodemographic and dietary intake survey is found in
Appendix C. Subjects were sent a reminder email to complete the sociodemographic and
dietary intake survey one week after the original demographic and dietary intake survey
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email (Appendix B). Students who completed the recruitment survey and
sociodemographic and dietary intake survey were entered into a drawing to win an IPad.
Phase Three: Focus Groups
Phase three consisted of focus groups to assess dietary intake and methods to
improve dietary intake of fruits and vegetables. Subjects (n=80), 3.5 percent, who
completed the sociodemographic and dietary intake survey were emailed a request to
participate in a focus group. A Doodle Poll was used to allow participants to
anonymously sign up for focus groups. Qualitative focus groups were limited to specific
times and number (n= 6-12). Focus groups were separated by gender. A reminder email
to sign up for a focus group was sent one week after the initial focus group email
(Appendix B). Due to low male participation, an additional reminder email to participate
in a focus group was sent to male subjects one week after the first reminder e-mail
(Appendix B). Focus group participants received a $10 gift card as an incentive.
An individualized reminder email containing the time, date, and location of the
focus group was sent to each person the week of the focus groups (Appendix B). On the
day of each scheduled focus group, subjects were resent the reminder email, and an
additional text message, which contained the date, time, and location of focus group, was
sent to each participant (Appendix B).
Focus groups lasted about one hour. During focus groups, participants were asked
scripted questions about fruit and vegetable intake (see Appendix D for focus group
script). Focus groups allowed participants to discuss dietary habits with peers and
moderator(s). Focus groups were audio and video recorded to allow for transcription and
analysis after completion. Focus groups also provided additional information of
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influences of dietary intake that was not obtained from the sociodemographic and dietary
intake survey. For this thesis, questions regarding fruit and vegetable intake, influences,
interventions, and barriers were analyzed. Focus group interviews included questions like
the following:


Since entering college and living on-campus, what types of foods do you
eat now?



Are your eating habits the same or different than before you came to
college?



How many servings of fruits and vegetables should you consume per day?



Who or what influences you eating habits?



How can you overcome the barriers that prevent fruit and vegetable
intake?



What might more appealing to consume more fruits and vegetables?
Data Analysis

Survey Analysis
Data from the sociodemographic and dietary intake survey was obtained from
(n=80) subjects. Only the survey questions which assessed gender, race, education of
mother/female, education of father/male guardian, parental involvement, and income
were analyzed. These questions asked sociodemographics of students. Sociodemographic
categories were combined due to low participation rates. The small sample size (n=80)
led to low response rates in individual categories of the sociodemographic questions.
Small responses in each category would unlikely contribute enough power to identify
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sociodemographics differences within subjects. The condensed and analyzed
sociodemographic categories are provided in Appendix E.
Analysis
As stated previously, total intake was determined by SAS (version 9.4, 2013).
Standardized code was used to determine intake scores from NCI screener. Mean,
minimum, maximum, and median intake scores were calculated for total fruit and
vegetable intake and intake categories. Mean, minimum, maximum, and median intake
scores for fruits (100 percent fruit juice and whole fruit) and vegetables (salad, french fry,
white potato, bean, other vegetable, and tomato sauce) were calculated.
Next, recommended intake for fruits and vegetables is five or more servings per
day. Initially, total intake of fruits and vegetables was categorized by a) greater than five
servings of fruits and vegetables per day and b) less than five servings of fruits and
vegetables per day. The number of students who met recommendations were determined.
Few subjects (n=7) met recommendations of five or more servings. Figure 3 contains the
total amount of students who met and did not meet recommendations. Maintaining a
threshold of five or more servings could hamper comparative analysis. To improve the
number or subjects in intake categories, a threshold of fruit and vegetable intake was
decreased to three servings, instead of five servings.
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Student Intake of Five Servings

Pearson Chi-Square Tests for Independence were performed to determine if a
relationship exists between intake and sociodemographic categories. Results were
statistically significant at the 0.05 level of probability. Due to the small sample size, the
exact p value for Pearson Chi-Square Test was chosen. Subjects were categorized based
on individual total intake. Subjects were categorized as consuming more than three
servings of fruit and vegetable per day or less than three servings of fruit and vegetable
per day. Intake categories were compared to race, gender, education of mother/female
guardian, education of father/male guardian, annual household income, and parental
environment. Following this analysis, each intake category (100 percent juice, fruit,
salad, french fry, white potato, dry beans, other vegetable, tomato sauce, and vegetable
soup) was compared to gender, race, mother/female guardian education, father/male
guardian education, annual household income, and parental environment. Subjects were
categorized based on total intake of each intake category. Subjects were categorized as
either consuming above mean or below mean for each intake category.
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BMI for each participant was determined by self-reported height and weight.
Subjects were classified into BMI categories. BMI categories are underweight, normal,
overweight, and obese. Underweight is less than 18.5. Normal ranges from 18.5 to less
than 25.0. Overweight ranges from 25.5 to less than 30.0, and obese is greater than 30.0.
Mean, minimum, and maximum BMI for the population was calculated. Mean, minimum,
and maximum BMI was also determined for gender, race, and annual household income.
Mean BMI of individuals who consumed greater than three servings and less than three
servings was compared using a comparative t-test. A paired t-test was used to determine
if self-reported fruit and vegetable intake differed in relation to mean BMI.
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RESULTS

Sociodemographic and Dietary Intake Survey
Results indicate 9 percent of participants self-reported consuming the
recommended amount of five servings of fruits and vegetables per day. In addition, 23
percent of participants consumed more than three servings of fruits and vegetables per
day. Mean self-reported intake of subjects (n=80) was 2.34±1.86 servings per day.
Median self-reported total intake of fruits and vegetables was 1.85±1.86 servings per day.
Median self-reported fruit intake was 0.321±0.86, and median self-reported vegetable
intake was 1.26±1.30. Table 1 shows mean self-reported daily intake of fruits and
vegetables per day for each category. Figure 4 contains mean self-reported intake of fruits
and vegetables per intake category.
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Table 1

Daily Self-Reported Intake per Category
Mean Daily
Servings

Minimum

Maximum

Juice

0.37±0.70

0.00

4.00

Fruit

0.28±0.34

0.00

2.00

Salad

0.46±0.56

0.00

2.00

French Fries

0.15±0.23

0.00

1.50

White Potato

0.11±0.16

0.00

0.60

Beans

0.14±0.25

0.00

1.57

Other Veg.

0.57±0.76

0.00

3.00

Tomato Sauce

0.16±0.20

0.25

0.20

Veg. Soup

0.11±0.17

0.00

1.00

Total

2.34±1.86

0.16

9.30

NCI Category

Mean Self-Reported Intake per Intake Category
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Total daily self-reported intake of three or more servings of fruits and vegetables
did not significantly differ when compared to gender and race. The majority of subjects
(n=62) were female, 78 percent. In addition, the majority of subjects (n=59) were white,
75 percent. The comparisons of intake per gender and race are shown in Table 2 and
Table 3.
Table 2

Self-Reported Intake per Gender

Intake per Gender
p= 0.5572
Gender <3 Servings >3 Servings
20%
7.5%
Male
57.5%
15%
Female

Table 3

Self-Reported Intake per Race
Intake per Race

Race
White
Black
Asian
Other

<3 Servings
61%
11%
1%
4%

p= 0.1086
>3 Servings
12.5%
5%
2.5%
2.5%

Total daily self-reported intake of three or more servings of fruits and vegetables
did not significantly differ when compared to education of mother/female guardian or
father/male guardian. Mother/female guardian and father/male guardian’s education were
reported as follows: high school diploma, GED, or less, some college/Associates Degree,
Bachelor’s degree, and post bachelor’s or professional degree. Table 4 shows the intake
per education level of parent/guardian.
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Table 4

Self-Reported Intake per Education Level of Parent/Guardian

Self-Reported Intake per Education of Mother/Female
Guardian
p= 0.9794
Education Level
<3 Servings
>3 Servings
High School
Diploma/GED or less
7.5%
1%
Some College/Associate
degree
17.5%
5%
Bachelor’s degree
34%
10%
Post BS, Professional
19%
6%
Intake per Education of Father/Male Guardian
p= 0.8911
Education Level
<3 Servings
>3 Servings
High School
Diploma/GED or less
19%
4%
Some College/Associate
degree
14%
4%
Bachelor’s degree
24%
9%
Post BS, Professional
21%
6%

Parental Environment did not result in a significant difference of self-reported
fruit and vegetable intake. The majority of students had an authoritative parental
environment (n= 48), 60 percent. The results of intake per parental environment are in
Table 5.
Table 5

Self-Reported Intake per Parental Environment

Self-Reported Intake per Parental Environment
p= 0.4243
Parental Environment
<3 Servings >3 Servings
42.5%
17.5%
Authoritative
6%
1%
Authoritarian
27.5%
4%
Indulgent
1%
0%
Neglectful
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No significant difference was found between annual household income and selfreported fruit and vegetable intake. Self-reported intake per annual household income is
shown in Table 6.
Table 6

Self-Reported Intake per Annual Household Income
Self-Reported Intake per Income

Income
Less than $35,000
Less than $50,000-$75,000
More than $75,000
Do not know

<3 Servings
7.5%
21%
35%
14%

p= 0.6983
>3 Servings
4%
4%
11%
4%

Juice, fruit, beans, vegetable soup, other vegetable, and tomato sauce were
independent of sociodemographics. Salad and french fry intake were significantly
influenced by annual household income. Parental environments also influenced french fry
intake. White potato intake was influenced by gender.
Mean daily self-reported french fry intake was 0.15±0.23. Fifty-seven, 71 percent,
students consumed above the mean french fry intake. Twenty-three, 29 percent, students
consumed below the mean french fry intake. Annual household income was a significant
factor that affected mean french fry intake. A p value of 0.026 indicated that french fry
intake and annual household income were dependent. Subjects’ self-reported french fry
intake responses to annual household income category are listed in Table 7. Parental
environment also showed significant influence on french fry intake (P=0.0423). Thirtyseven of 80 students, 46 percent, with authoritative parents consumed above mean intake
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of french fries. Self-reported french fry intake to per parental environment is found in
Table 8.
Table 7

Self-Reported French Fry Intake per Annual Household Income
Self-Reported French Fry per Income

Above Mean
(n=57)
Below Mean
(n=23)

Table 8

p= 0.0260
Do not know
(n=14)

<$35000
(n=9)

$35000-$75000
(n=20)

>$75000
(n=37)

4%

16%

36%

15%

7.5%

9%

10%

2.5%

Self-Reported French Fry per Parental Environment
Self-Reported French Fry to Parental Environment

Above Intake
(n=57)
Below Intake
(n=23)

Authoritative Authoritarian Indulgent
(n=37)
(n=6)
(n=25)

p=0.0423
Neglectful
(n=1)

46%

2.5%

22.5%

0%

14%

5%

9%

1%

Daily mean self-reported lettuce salad intake was 0.46±0.56. Forty-seven
students, 59 percent, consumed above the daily meal self-reported value of lettuce salad.
Thirty-three students, 46 percent, consumed below the daily mean self-reported value of
lettuce salad, and 47 students, 59 percent, consumed above daily mean self-reported
value of lettuce salad. Income significantly influenced self-reported lettuce salad intake.
A significance value of 0.0043 occurred when annual household income was compared to
self-reported consumption of lettuce salad. Table 9 shows self-reported lettuce salad
intake per annual household income.
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Table 9

Self-Reported Lettuce Salad per Annual Household Income
Self-Reported Lettuce Salad per Income

Above Mean
(n=47)
Below Mean
(n=33)

p=0.0043
Do not know
(n=14)

<$35000
(n=9)

$35000-$75000
(n=20)

>$75000
(n=37)

11%

17.5%

19%

11%

0%

7.5%

27.5%

6%

Daily mean self-reported white potato intake was 0.11±0.16. Twenty-six students,
33 percent, consumed more than the mean of self-reported white potato intake, and 54
students, 68 percent, consumed less than the mean of self-reported white potato intake.
Gender significantly influenced self-reported white potato intake. A significance value of
0.0030 was observed between genders and self-reported consumption above or below
mean white potato value. Forty-five of 80 females, 56 percent, consumed above the daily
self-reported white potato value. Table 10 shows mean white potato intake responses per
gender.
Table 10

Self-Reported White Potato Intake per Gender

Self-Reported White Potato Intake per Gender
p=0.0030
Male
Female
(n=22)
(n=58)
Above Mean
11%
56%
(n= 26)
Below Mean
16%
16%
(n= 54)

Mean BMI of the population was 23.85±4.61 kg/m2. Self-reported mean BMI of
subjects was normal. Table 11 provides the number of students in each BMI category.
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The minimum BMI was 17.19, and the maximum BMI was 41.58. Mean BMI for
individuals who self-reported consumption greater than three or more servings was
23.27±4.60 kg/m2 and 24.02±4.63 kg/m2 for those who consumed less than three servings
per day. BMI was independent of self-reported consumption of fruits and vegetables per
day. Table 12 contains mean BMI per gender and Table 13 contains mean BMI per race.
Table 14 provides mean BMI per annual household income. Table 15 and Figure 5 show
mean BMI relative to intake.
Table 11

Self-Reported BMI of Subjects

Underweight
6%

Table 12

Overweight
19%

Obese
9%

Self-Reported Mean BMI per Gender

Mean BMI
BMI
Classification

Table 13

Normal
66%

Male
22.44±2.87

Female
24.38±5.03

Normal

Normal

Self-Reported Mean BMI per Race

Mean BMI
BMI
Classification

White
Black
23.43±4.75 26.06±4.25
Normal

Asian
Other
21.67±3.15 24.31±3.26

Overweight

Normal
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Normal

Table 14

Self-Reported Mean BMI per Annual Household Income

Mean BMI
BMI
Classification

Table 15

<$35000
24.57±4.59

$35000-$75000
24.13±4.40

>$75000
23.48±4.59

Unknown
23.98±5.34

Normal

Normal

Normal

Normal

Self-Reported Mean BMI Relative to Intake

Mean BMI Relative to Intake
p= 0.5499
<3 Servings >3 Servings
24.02±4.63
23.27±4.60
Mean BMI

Self-Reported BMI Relative to Intake
p=0.5499
Focus Groups
Focus groups allowed for group discussion to assess current dietary habits, fruit
and vegetable knowledge, food preferences, barriers of fruit and vegetable intake, and
social norms of dietary intake. Members were asked scripted questions and asked to
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verbally respond to questions. Verbal informed consent was obtained from each member.
The focus group script is attached in Appendix D.
Five focus groups were held, each separated by gender. A total of 33 students (41
percent) participated in the focus groups, 11 of which were males (33 percent) and 22
which were females (67 percent). Female focus groups ranged from four to 10 members,
and male focus groups ranged from five to six members. Group members did not include
the primary investigator, supervisor, or student research assistant. The majority of
participants were white (n=26), 79 percent. Four participants were black (12 percent),
two participants were Asian (6 percent), and one participant was Indian (3 percent).
Thirty-two participants (97 percent), were from the southeastern region of the United
States, and one participant (3 percent), was from Dubai. Percentages of race for the focus
groups members are found in Figure 6.

Focus Group Member by Race
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Focus groups provided additional information to understand and identify fruit and
vegetable intake of freshmen aged 18-24 years old at Mississippi State. Four major
themes were noted during analysis of the focus groups. These themes were social
influences, access/availability, dietary beliefs and knowledge, and preferences.
Subthemes were also found within each them.
Social Influences
Female Influences
Social situations were likely to influence students fruit and vegetable intake.
Students claimed that they were less likely to eat fruits and vegetables around friends of
the same sex. The majority of females stated that they ate more junk foods such as chips,
candy, and cookies in front of other female friends. This information is represented in
quotes from Marie and Sarah. Marie stated,
“Junk food is more prevalent around girlfriends.”
Sarah also said,
“I tend to consume more junk food around friends [girls].”
Females were also more likely to eat larger quantities of less nutritious foods
when with friends of the same gender. However, when the females ate with male friends,
female group members might order similar less nutritious foods, but in smaller portions.
For example, Shelly stated,
“If I’m with two of my girlfriends, I’ve got the nacho plate, four pieces of pizza,
fries with buffalo sauce, and then maybe my salad and cantaloupe. If I go with the
boys and eat, I’ve got three plates, but they just happen to be little portions.”
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Shelly also discussed her perception of eating habits when eating with peers of the
opposite sex:
“If I go with the boys, I’m like well I’m not going to eat anymore because I’m not
with the girls, where I can stuff my face and not look like a fool.”
On the other hand, female participants claimed to eat more nutritiously whenever
they were with friends of both genders or significant others who were trying to eat a more
nutritious diet. They noticed nutrient rich foods like fruits and vegetables that were on
their friends’ plate. Noticing these foods made them think about the foods on their own
plates and caused them to consider adding nutrient rich foods. This information was
revealed in statements from Molly, Tori, and Brittany. Molly said,
“When I’m with my boyfriend, and he comes back with a salad, I am like maybe I
shouldn’t get four pieces of pizza today. Maybe, I should get two slices and
cranberry juice or something.”
Tori stated that friends who ate more nutrient dense foods persuaded her to also
eat nutrient dense foods. Kate normally consumed junk foods around friends, but her
friends who consumed more healthy foods led to healthier eating, at the time. When
asked about normal eating habits with peers, Tori said,
“Junk food, unless it is with my friends who are into the whole getting healthy thing
and stuff like that. Then, I might eat healthy with them. Otherwise, I kind of just do
my own thing.”
Last, Brittany was more likely to try salad when it looked appetizing on her
friend’s plate. She said,
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“If it [salad] looks good on their plate, maybe it’s going to look good on my plate,
and I’m going to want it.”
In addition, females who believed they were overweight were more influenced by
skinny friends who ate fruits and vegetables. Females took note of friends’ plates that
contained additional healthy foods other than fruits and vegetables. Females believed that
if they followed the diet of their skinny friends, they might also be skinny or lose weight.
For example, Tori said she was influenced by the foods her friends, who she considered
skinny, ate. She stated,
“You kind of look at your friends’ plates and think should I be eating close to that?
Do I like that? What are they eating, you know? I’m not easily influenced by people,
but that’s one of those things you kind of get self-conscious about, especially being
not the thinnest person around. Being friends with people who are twigs, you are
kind of like if I want to be skinny, maybe I should eat like them. You’re like, so if
I want to be skinny, should I eat like that?”
Male Influences
Males claimed that social situations did not influence their overall intake.
However, four male participants said that male friends’ food choices impacted their fruit
and vegetable consumption. They claimed that if their friends ate fruits and vegetables or
healthier foods, the participants were more likely to consume similar foods. In addition,
males stated they were more willing to try new or uncommon foods if they noticed their
friends eating these foods. This information was provided in statements from Joe and
Brad. Joe agreed that he was more likely to consume fruits or vegetables after observing a
friend with a fruit or vegetable on his plate. Joe said,
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“Yeah it does kind of because then I remember it’s [fruit or vegetable] there. Then
I feel like getting some [fruits or vegetables].”
Brad revealed that he tried the salad bar after noticing his friend with a salad. He
said,
“The only reason I tried the salad bar was because I saw a friend with it, and I was
like this is really good.”
Off-Campus Choices
All males agreed that they ate more when surrounded by friends, and they were
more likely to go out to eat at off-campus restaurants with friends. Typical food choices
made off-campus included pizza, fried chicken, Mexican foods, and hamburgers. Males
said they rarely ordered anything other than french fries as a side when eating offcampus. Furthermore, Bob said that if their friends ordered anything other than a side of
french fries, the action would not be normal, and the friend would be harassed for making
the food choice. Bod stated,
“If they [friends] don’t get the normal thing [french fries] I ask them why. If you
get a McDouble [hamburger], why didn’t you get fries? Why did you get a cutie
[fruit]?”
When asked if these statements would affect friends’ eating habits, Parker
believed that friends would change their habits. He felt like this comment would
influence his friends to only order french fries as a side, and they would not order another
fruit or vegetable. Parker said,
“It [comment] would definitely impact. People are people pleasers. I’ve seen it
happen. If a girl goes to get a salad and some guy is like why aren’t you getting the
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fries? Are you scared you’re getting fat or something? I mean he is being a jerk,
obviously, but the next time she got a hamburger and fries.”
Access and Availability
Students claimed that fruits and vegetables were available at Perry cafeteria.
Apples, bananas, and salad were the most commonly discussed fruits and vegetables.
These foods are the most commonly consumed fruits and vegetables, since they are
available. Kelly stated,
“I found that I have been eating more fruits and salads because they are more
available in the Perry.”
A female participant, Nicole, expressed that fruits and vegetables were available
in the “healthy line” at the main cafeteria. She stated that the “healthy line” was located
within the back of the cafeteria, and the location was unappealing. Nicole stated,
“The vegetables and the healthy line, those are always really good, and I like them.
I always forget that the healthy line is there, unless I am eating on that side of the
Perry. Maybe they could move that to the center.”
Other females revealed that they did not know the cafeteria had a “healthy line.”
Students expressed excitement and desire to visit the “healthy line” and try the available
foods.
Variety
However, although fruits and vegetables were available to students, the lack of
available variety of fruits and vegetables hindered students’ intake. The majority of
students believed that to consume adequate fruits and vegetables, they would have to
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purchase fruits from a grocery store. Kim expressed that she did not choose to consume
the available options, and instead, she might purchase fruits and vegetables from a
grocery store. Kim said,
“I actually don’t eat the salad or the fruits, mostly because the only fruits they have
are apples and bananas. The salads are just like iceberg lettuce. I might go to the
grocery store and get some spring salad because it’s really cheap.”
Barriers to Purchasing
Students stated that buying fruit was expensive and inconvenient. The majority of
participants claimed that they did not have the space to store fruits in the dorms. They
also shared that purchased fruits typically went bad before they were consumed. As a
result, students wasted fruits and preferred not to purchase fruit from grocery stores. For
example, Lauren said,
“The things [fruit] just go bad. So I get food that will last a long time.”
Vegetables were not purchased from grocery stores since students did not have
the means to cook vegetables. Instead of buying fruits and vegetables, students purchased
foods with long shelf lives and foods that did not require preparation. For example, Kim
spoke about purchasing foods with long shelf lives, instead of fruit. Kim said,
“Fruits also don’t have much of a shelf life. I can get animal crackers, and they last
forever. Fruit lasts about a week.”
Karen also said that she did not buys fruits or vegetables from the grocery store
because the foods expired before she could consume them. She said,
“I don’t buy fruits and vegetables at Wal-Mart because of how fast they expire.”
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Fred spoke about the inability to prepare fruits and vegetables in his dorm room.
He also stated that he did not purchase fruits and vegetables, for fear that they would
waste. Fred said,
“I also don’t buy too many things to keep in my room, much less fruits or vegetables
because those don’t last. You can’t sit in your dorm and really prepare vegetables
unless you go to the kitchen and spend a bunch of time.”
Lastly, Lauren spoke of the lack of storage spaces and means of preparation in the
dorm rooms, which prevented purchase of fruits and vegetables. She stated,
“I don’t have a place to keep all of this fresh food, and, if I want to go cook
something healthy, I have to keep all the pots and pans in my room, which I also
don’t have room for. It’s just a very big hassle just to get a place to put all of those
things and keep all of those things.”
In addition to cost, students stated that they preferred to eat at Templeton
cafeteria, a cafeteria designed for athletes that offered low fat/high protein choices, but
the cost per meal was too expensive. Lauren also discussed that she felt like improving
the food choices on-campus would increase cost. This information was noted from
statements from Lauren:
“I don’t get to eat at the Templeton a lot. I try. Which is the athletes’ cafeteria, and
they’re usually pretty good, the food.”
“I also think that if it [food] is good, it’s going to be on level with the Templeton,
in terms of cost. It’s not going to be meant for the rest of us [non-athletes]. You’ve
got to pay two block meals plus 10 dollars. I can’t afford that.”
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Access to On-Campus Dining
Some students also claimed that for lunch and dinner meals, Perry was not easily
accessible. Students claimed that the cafeteria was located in the center of campus, far
away from the dorms and some classrooms. Students with classes away from the center
of campus did not have time to walk there for lunch. Some students with classes near the
center of campus believed that Perry was located conveniently for lunch meals, causing
them to choose this location for lunch. However, other students with classes located near
the cafeteria said they only had a brief window of time to eat lunch. Long lines at the
cafeteria inhibited these students from eating here. As a result, students were likely to
skip lunch or find other alternatives- sorority house, fast food, or snack bars. Brittany
discussed that her schedule inhibited her access to dining facilities at lunch. As a result,
she typically consumed a protein bar. Brittany said,
“I’m finding that this semester I won’t be able to have lunch on Wednesday because
I have a full schedule at lunch time. But, I’ve gotten to where I eat like a protein
bar on my 10 minute walk to class because I know I’m going to stay fuller than I
would if I had an apple.”
Brandon discussed that the Perry was conveniently located, but eating at the Perry
required large amounts of time. As a result, it inhibited his ability to access the Perry at
lunch. Brandon said,
“The Perry is not located inconveniently, just the lines are always so long, and if
you must go in between classes, it’s almost impossible.”
Some students who were rushed for time chose to eat quick, “filling” options at
the Perry. Instead of sitting down to eat a meal with fruits and vegetables, students
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claimed to consume starchy foods and meats. To students, these foods were more filling
and faster to consume than meals with fruits and vegetables. Tori claimed,
“Fruits and vegetables, I’m not going to say it’s an afterthought, but you’re main
thing is, let me get something that will fill me up. You’re first thought isn’t let me
get all these fruits and vegetables that will fill up. Let’s go get starches and meat
and stuff like that that will make your stomach happy.”
For dinner meals, students said that the Perry was inconvenient to their dorm
location. Students did not want to spend the time or effort walking or driving to the
cafeteria. Instead, many students chose to eat at other locations around town. The
locations that students chose to eat were typically fast food restaurants close to campus
such as Taco Bell, McDonalds, or Chick-fil-a. Female students who did not go out to eat
for dinner were likely to skip dinner or prepare quick, convenient foods like microwave
dinners or popcorn in their dorm room. However, students who lived in dorms located
near the Perry stated that the location was very convenient and accessible, and they ate
dinner there. Kate and Morgan discussed their differing opinions of this topic. Kate
stated,
“Perry is convenient for lunch because that’s around where my classes are, but for
dinner, it’s inconvenient.”
However, Morgan said,
“I live in a dorm, which is right by the Perry and the Union, which is really
convenient for me to go eat for lunch and dinner.”
Heather discussed the food she consumed when she did not eat dinner at the
Perry. She stated,
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“I usually just microwave frozen foods in my fridge and just anything like that and
keep that in my room.”
Matt also spoke on lunch and dinner intake of a typical day. He said,
“I have a schedule, I eat Perry for lunch and Chick-fil-a for supper every day.”
Joe discussed the convenience of the location of Perry. He said,
“The Perry, for me, is actually the most convenient place to go because it’s actually
in the middle of all my classes, so I can go there in between.”
Dietary Beliefs and Knowledge
Current and Previous Dietary Habits
Participants expressed that their diets changed since entering college. Their
dietary intake was either healthier or less healthy since entering college. Students who
believed their intake was healthier expressed that their parents did not cook or prepare
meals at home prior to college. Parents who did not cook purchased fast foods,
microwavable dishes, and ready-prepared foods for their families. These students also
believed that “home-cooked” style meals that were available at the Perry were healthier
than the foods they consumed before entering college. Individuals who expressed that
they ate less healthy since entering college stated that they ate more fast-food and had
less access to healthy, prepared foods. They believed that foods offered at the Perry and
fast food options were less nutritious than those previously cooked at home. Kate stated,
“When I was home, my mom didn’t cook a lot, and I was really active in dance and
stuff. I ate a lot of fast food. Now, I am actually polar opposite from other people.
Now, I’m eating more at the Perry, so more home-cooked style food rather than
McDonald’s.”
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Marie discussed that she consumed a less healthy diet since entering college. Her
mother prepared meals every night, prior to college. She reported that she now consumes
more fast food. She said,
“My mom cooked every single meal. Coming here, there’s a lot more fast food,
quick runs to Walmart and then eating.”
Jan also spoke about her dietary changes due to lack of parental cooking in the
freshmen year of college. Jan said,
“Quality of food I eat here is definitely lower than what I ate at home because my
mom cooked or I cooked. It was a lot easier to eat healthier things when it was in
your pantry, as opposed to the Perry, and all they have is hamburger, fries, and
pizza.”
A male student, Luke, stated that he had been trying to eat healthier since the fall
semester. Luke said,
“I definitely eat healthier now. To be honest, I didn’t gain my freshman fifteen. I
lost it because I wasn’t around these unhealthy foods all the time.”
In addition, individuals whose parents/guardians prepared foods at home claimed
that prepared meals always contained vegetables. Vegetables were typically offered as a
side to lunch or dinner meals. Fruit was not typically offered with dinner, but fruit was
eaten as a snack.
Opinions and Ideas of Fruits and Vegetables
Students agreed that fruits and vegetables could help maintain a healthy lifestyle.
Fruits, vegetables, and healthy food choices could help with weight loss or prevent
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weight gain. To avoid weight gain, one student, Charles, claimed that he decreased his
fast food consumption and increased his fruit and vegetable consumption. Charles said,
“When I got here, I kind of made an effort to not gain the freshman 15. I’m more
aware of what I’m eating. That’s why I sometimes go for fruit or vegetable. It’s like
twice a week, three times a week at the most. It’s awareness because that’s the goal,
not because I like fruits and vegetables, and that’s all I want to eat. I think it’s
because it’s a part of something else bigger that I want to try to get to.”
Another student, Kirk, stated that he knew he should eat fruits and vegetables, and
he made an effort to eat more. However, Kirk considered eating fruits and vegetables to
be a job, and eating them was harder than eating other foods. Kirk stated,
“In eating vegetables, it’s kind of become like a job almost. I know I have to eat
them, and it’s good if I do. It’s basically a job now.”
Students also discussed that that they believed eating more fruits and vegetables
made them feel better. Students stated that they knew fruits and vegetables were good for
them. For example, Erica stated,
“I just know that we feel a lot better when we eat fruits and vegetables. I guess I
understand that it’s important to feel better.”
Knowledge of Fruits and Vegetables Benefits
When asked if they could explain why fruits and vegetables have health benefits,
all students claimed that they could not explain why. Students could only give general or
broad explanations. Students agreed that vitamins and minerals were found in fruits and
vegetables. However, students were unaware as to why vitamins and minerals were
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important to their health. Pam discussed her current knowledge of fruits and vegetables.
She stated,
“They [fruits and vegetables] have like a lot of vitamins and minerals that you
need.”
Students remembered hearing that they should eat healthier diets from
advertisements and previous health classes, but these past experiences did not provide
education as to why fruits and vegetables contributed to health. For example, students
agreed that they heard carrots helped eyesight, but they did not know why. For example,
Molly said,
“I think carrots help with eyesight. I think that’s possible, but I don’t know. That’s
why I need glasses. But yes, you don’t hear why you should eat fruits and
vegetables every single day.”
Three students also stated that they knew fruits and vegetables helped regulate
bowel movements. More specifically, a male student, Matt, stated that fruits and
vegetables contained fiber, which helped with “regularity.” Matt said,
“It [fiber] keeps you healthy and regulated- keeps good bowels.”
Knowledge of Fruit and Vegetable Recommendations
Students did not know the recommended amounts of fruits and vegetables per
day. Only one student knew that the recommended intake of fruits and vegetables was
five servings or more. All other students thought that recommended intake was below
five or more servings per day. However, every student claimed that they knew eating
large amounts of fruits and vegetables was important. Students expressed that they knew
they should eat more fruits and vegetables than they currently ate. Nearly all subjects
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agreed that they were aware of the importance of fruits and vegetables from the Food
Pyramid. Students either viewed the Food Pyramid on a poster or discussed the Food
Pyramid in a previous high school classes. For example, Brittany discussed her current
knowledge of fruits and vegetables. She also stated where she learned her current
knowledge. Brittany said,
“It’s important to eat fruits and vegetables because it’s a part of the Pyramid that
you hear about growing up, but also you get certain nutrients from fruits and
vegetables that you wouldn’t receive from a piece of chicken. There are certain
dietary needs that are only satisfied by fruits and vegetables and different kinds of
sugars that your body needs versus sugars that you don’t need.”
In addition, Matt discussed his current intake and nutritional knowledge. Matt
stated,
“When I grew up, I was taught the Food Pyramid, but I really don’t remember what
it was. I know there is a certain amount we are supposed to eat, but I don’t think I
eat that much.”
Preferences
The majority of students stated that they preferred to eat a healthy diet. One
female, Lauren, said that eating more healthy foods made her feel better. She claimed that
she tried to eat vegetables, but eating the way she desired was more difficult now that she
was in college. Lauren said,
“You’re supposed to have a balanced diet, eat your vegetables, do all that.
Genuinely, I want to because that’s how you grow up; that’s how you do it. It’s so
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much more difficult. I don’t enjoy eating here. It’s just something you have to do
to get by. Yeah, you have to because you’ve got to eat, but it doesn’t feel good.”
Variety
Students claimed that even though they wanted to consume a healthier diet, the
options available in the Perry deterred them from eating healthy. The majority of students
believed their intake of fruits and vegetables was low due to lack of variety in fruits and
vegetables on-campus. Students were aware that fruits were available in the cafeteria;
however, the fruits available were typically the same each day- apples, bananas, and
melons. Lauren discussed that she wished the cafeteria had more variety and fresher
options of fruits and vegetables. Lauren said,
“If there was more variety and it [fruits and vegetables] were fresh. It would be
amazing.”
Students agreed that they preferred different food options in the cafeteria.
Students said that they would more-than-likely eat more fruits and vegetables, if more
variety was available to them. Variations in preparation methods at the cafeteria would
also increase likelihood of consumption of fruits and vegetables. For example, Mark said,
“If they did have more variety at Perry, I would definitely eat it [fruit] every meal,
but it would get old eating a banana every meal, every day.”
Quality: Taste and Appearance
Students stated that vegetables were almost always steamed and mushy.
Vegetables were not acceptable in taste, preventing intake. Students claimed that taste
was a major determinant of vegetable intake, and students were unlikely to eat vegetables
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if they did not prefer their taste. Matt discussed his opinion of the taste and appearance of
vegetables at the Perry. Matt claimed,
“The mushy steamed carrots, the nasty broccoli that’s hard as a brick, I guess
that’s why I don’t eat a lot of fruits and vegetables, because it is never prepared
correctly.”
Participants also claimed that the quality of available fruits at the cafeteria was
not acceptable. Fruits were usually bruised and non-appealing. Students also wished that
fruits were fresher. Lauren and Carol discussed quality of the available fruits. Lauren
stated,
“Perry offers a little bit [fruits and vegetables] but I mean the apples there are
horrible quality. I have bitten into one and the inside is completely red and mushy.
It freaks me out a little bit. The quality of fruit there is really lacking.”
Carol also discussed the quality of the fruits available at Perry. She said,
“I noticed at the beginning of the year they [Perry] had lots of apples. They were
big, red delicious apples, and they were awesome, but sort of as the year has gone
on, the quality has gone down.”
Salad Bar
However, nine students agreed that they typically ate and enjoyed the salad bar
that was offered at the cafeteria. They agreed that the salad looked and tasted appealing,
increasing their willingness to eat vegetables provided on the salad bar. Students also said
they noticed the salad bar due to its location. Sarah stated that noticing the salad bar
reminded them to add a salad to their meal. Sarah said,
54

“I used to not like salad that much, and I came here and noticed the salad bar. I was
like, oh we have a salad bar, might as well try it, and now I eat salad a lot more than
I used to so.”
Brad also stated that he enjoyed the taste of the salads offered at Perry. However,
he did not like the other vegetable options. Brad stated,
“I mean the salad bar is good, but it’s when I get other vegetables. I just came from
the Perry, and I ate steamed vegetables. They were kind of bland and mushy. It was
not really enjoyable.”
Salad was usually added to the side of meals and was rarely the main entrée. For
example, Emily discussed that she goes to the Perry for a salad and adds it to the daily
entrée. Emily claimed,
“I go to the Perry a lot. Every meal I get a salad and just whatever they are having
that day, like a hamburger or something.”
Dan reported that he also obtained the main entrée at the Perry, and he added a
salad to his meal. Dan stated,
“I usually have whatever is in the Sizzle line, and I try to add a salad twice a week.”
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DICUSSION

Fruit and vegetable intake was well below Mississippi and national medians.
Median fruit intake for Mississippi was 0.9, and national median fruit intake was 1.1.
Median vegetable intake for Mississippi was 1.4, and national median fruit intake was
1.6. However, median self-reported intake of fruits and vegetables in freshmen at
Mississippi State was 0.321±0.86 and 1.26±1.30. In addition, total self-reported fruit and
vegetable intake for the population was below recommendations of five or more servings
per day. In fact, the majority of students did not consume three or servings of fruit and
vegetables per day.
Since most students did not self-report consumption above the threshold of three
servings of fruits and vegetables, determining significant influences of total dietary intake
was difficult. Total fruit and vegetable intake was not influenced by gender, race,
mother/female guardian and father/male guardian education, annual household income,
or parental environment. Instead, self-reported total fruit and vegetable intake was
random and varied, and self-reported intake was unpredictable. To understand total fruit
and vegetables intake, individual categories within the fruit and vegetable screener were
assessed. Identifying influence of intake categories can help determine which
sociodemographics impacted total intake.
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Sociodemographics influenced specific categories of fruit and vegetables- french
fries, salad, and white potatoes. A significance value of 0.0260 showed that french fry
self-reported intake was dependent on annual household income. Twenty-nine students,
36 percent, reported annual reported household income of greater than $75,000. The
highest income students were the most likely to consume highest amounts of french fries.
Highest income students caused the significance among french fry intake. Highest
income students also consumed less lettuce salad than lower income students. Twentytwo students, 28 percent, with annual household income greater than $75,000 consumed
less than the mean lettuce salad. However, 14 students, 18 percent, with income of
$35,000-$75,000 consumed above mean lettuce salad, and nine students, 11 percent, with
the lowest income, less than $35,000, consumed above mean lettuce salad. Students with
highest income were more likely to have decreased salad intake than lower income
students. Even though french fries increased total daily fruit and vegetable intake,
elevated french fry intake is not associated with a healthy diet. Consequently, if highest
income students were likely to have higher french fry intake and lower salad intake,
highest income students were more likely to have a less nutritious diet than lower income
students.
French fry intake was also significantly influenced by parental environment. The
majority of students reported to have authoritative parents (n=48), 60 percent. Thirtyseven of the 48 authoritative students, 77 percent, consumed above mean french fry
intake. Furthermore, the majority of students (n=57), 71 percent, consumed above mean
self-reported french fry intake. Therefore, it was difficult to determine if parental
environment truly impacted self-reported french fry intake. Additionally, more females
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consumed above the mean than below the mean of white potatoes. Although the majority
of students were females, females were more likely to intake white potatoes. Forty-five
females out of 58 females, 78 percent, consumed above the mean for white potatoes.
Whereas, 13 females, 22 percent, consumed below the mean for white potatoes. White
potatoes possibly led to increased total intake in female students. Whereas, white potatoes
did not lead to high increases in total intake of male students.
The highest self-reported intake groups among college students aged 18-24 years
was lettuce salad and other vegetables. Mean self-reported salad intake was 0.46±0.56.
Students stated that the salad bar was located in the center of cafeteria and easily
accessible. The salad bar was also visually appealing. Students claimed that the cafeteria
had an unlimited salad bar. Whenever students believed they should eat healthier and
increase vegetable consumption, the first food added or used as a substitution was salad.
Salads were associated with weight loss and improved nutritional status. Salad was added
mostly as a side to lunch or dinner meals. These factors likely influenced the elevated
report of daily salad intake. In addition, the category of “other” vegetables which were
not a part of mixtures, sauces, beans, french fries, or potatoes had an elevated mean of
0.57±0.76. The “other” vegetable category was a much broader category of vegetable
intake. The “other” vegetable category likely consisted of all other vegetables students
consumed as side dishes at lunch or dinner meals.
Fruit juice was also highly consumed in freshmen. Fruit juice was available to
freshmen at all meals and in unlimited amounts, possibly increasing the amount of selfreported intake. Mean self-reported vegetable soup intake was the lowest of all intake
categories. However, the survey was administered in the early fall, when Mississippi
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weather is warm. Vegetable soup is uncommon at this time of year, contributing to low
reports of vegetable soup consumption.
On the other hand, self-reported french fry intake was lower than expected at
0.15±0.23 servings per day, which is one of the lowest values in the categories of intake.
However, the majority of student (n=57), 71 percent, consumed above the mean daily
french fry intake. French fry intake was likely underreported. Students reported eating
high amounts of fast food. Male students stated that french fries were the most commonly
consumed vegetable when eating fast food on and off-campus. Males also stated that
french fries were commonly ordered as sides dishes at off-campus restaurants. Females
also reported high fast food intake, even though subjects believed that french fries were
unhealthy foods.
The majority of sociodemographic and intake comparisons were insignificant.
Possible explanation to the lack of influence from sociodemographics in this cohort was
the Meal Plan requirement. If students consumed foods available on the Meal Plan,
additional income was not required. Furthermore, the influence of parental environment,
parent/guardian education, gender, and racial culture was removed since Mississippi State
University controlled the foods offered. Technically, each freshman student who ate oncampus had access to identical foods. Therefore, lack of influence among
sociodemographics shows that additional factors influenced total fruit and vegetable
intake.
Analysis of the focus groups revealed that fruit and vegetable consumption was
related to social influences, access, availability, dietary beliefs and knowledge, and
preferences. Students agreed that their diets changed since entering college. Diets were
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either healthier or less healthy. Students with parents who prepared meals claimed to eat
healthier than students with parents who did not prepare meals. Students consumed the
foods that were provided by their parents. Most students reported that their parental
environment was authoritative. Authoritative parents were likely to provide meals to
subjects prior to college, and these types of parents typically encouraged subjects to
consume whatever foods were provided. Therefore, parental influences and environment
influenced the diets of their children prior to college. However, parental environment
likely molded the food preferences of students, leading the current patterns of
consumption.
Social situations also influenced fruit and vegetable intake. Students were less
likely to eat healthy around friends of the same gender. However, females were more
likely to eat smaller portions around male students. Subjects were also more likely to eat
fruits and vegetables if they were around friends who were trying to eat healthier.
Students stated to notice friends with fruits and vegetables on their plates, and this action
encouraged them to add fruits or vegetables to their plates.
Furthermore, students understood that fruits and vegetables were healthy.
However, most students did not understand why fruits and vegetables were healthy.
Additionally, students only thought fruits and vegetables were healthy because they
contributed to weight loss or weight maintenance. The majority of students also did not
know the recommended servings of fruits and vegetables each day. Students remembered
hearing about fruits and vegetables in a high school health class or college nutrition class.
Most students could not remember any additional information about fruits and vegetables
other than these foods should be eaten. Students’ lack of knowledge possibly correlates to
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their poor dietary intake of fruits and vegetables. Students did not understand the health
benefits of fruits and vegetables other than contributions to physical appearance.
Therefore, unless students want to lose or maintain weight, they are unlikely to increase
fruit and vegetable intake.
Students also claimed that fruits and vegetables were not easily accessible.
However, all students with Meal Plans had unlimited access to fruits and vegetables.
Students claimed that although they had Meal Plans, eating at the Perry at lunch time was
difficult due to time constraints. When students ate lunch at the cafeteria, they were often
in a rush, preventing them from consuming foods which required time to eat. Students
also might not have additional time to wait in lines which serve vegetables. Students
wanted to eat foods that were less nutritious but more filling, since students were rushed
for time.
Other students skipped lunch all together. Often, dinner was not consumed oncampus. Students stated that walking to cafeteria was difficult and required a lot of time.
Instead of walking to campus, students would drive to restaurants, contributing to intake
of less nutritious meals. Increased fast food consumptions correlates to majority of
students who consumed above mean french fry intake. Students reported that when they
went to fast foods restaurants, they normally ordered french fries. Furthermore, increased
french fry intake of the high income group suggests that higher income students were
more likely to eat at restaurants other than the Perry. However, lower income students
were more likely to consume above the mean salad value. This finding suggests that
lower income students more-than-likely consumed meals at the campus cafeteria, rather
than eating at other restaurants. Students stated that they were likely to consume salad
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whenever they ate at the cafeteria, leading to increased self-reported lettuce salad
consumption.
The map of campus (Appendix A) shows that the majority of students’ dorm
rooms were far away from Perry. Therefore, the claim from students that the location of
the Perry, in relation to dorms, was valid. Driving to other restaurants near campus was
more-than-likely less of a burden to students. However, off-campus food options were
not included in students’ Meal Plans. These options required additional funds. This idea
suggests that wealthier students were likely to purchase foods from other restaurants;
whereas, lower income students were likely to remain on-campus for meals and utilize
their Meal Plan. Consequently, this idea accounts for the increased french fry intake of
higher income students and the increased salad intake of lower income students.
Additionally, students claimed that if they wanted to consume fruits and
vegetables, they had to purchase these foods. However, students stated that they did not
have enough room to store fruits and vegetables in their dorms. They also said that fruits
would spoil before being eaten. If fruits spoiled, then students wasted money. Most
students stated that they did not have much money and the thought of wasting money was
unappealing. Students also said dorms did not have the required space or equipment to
prepare foods. If fruits and vegetables were consumed, they were obtained from the
cafeteria or other restaurants.
However, students said the fruits and vegetables available on-campus were
unappealing. Fruits and vegetables provided also lacked variety and quality. The majority
of fruits and vegetables were not were presented in a visually appealing manner and
looked as if they taste bad. Consequently, students did not want to consume these foods.
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Students also stated that these foods did not meet taste preferences. On the other hand,
students claimed to consume more salad since foods on the salad bar appeared fresher,
evidenced by the elevated report of salad intake. Therefore, poor presentation, quality,
and available fruits and vegetables at the cafeteria inhibited students’ intake.
Limitations
Sample size of the subjects was small (n=80). Due to small sample size, the
power of significance among categories was limited. Responses to sociodemographic
categories were random and varied. Sociodemographic categories were condensed to
provide more meaningful analysis.
Although small, the race composition of subjects was comparable but not precise
to all freshmen at Mississippi State University. A comparison of races to subjects to
freshmen at Mississippi State University is provided in Table 16. However, the majority
of subjects were female, 73 percent . Focus groups were also small in sample size. The
majority of participants were female. The information obtained from this research project
represents mostly the female population at Mississippi State.
Survey results were self-reported. Students were likely to misreport BMI and
dietary intake. Research states that individuals typically underreport weight and over
report height (Gorber, Tremblay, Moher, and Gorber, 2007). A study by Thompson et al.
(2000) revealed that individuals who self-reported fruit and vegetable intake with “Eating
at America’s Table-All Day Screener” were likely to underreport consumption. When
completing FFQ, individuals have difficulty conceptualizing their food intake. As a
result, they do not report intake accurately. Although individuals misreport intake,
research indicates that positive correlation exists between actual intake and in self63

reported intake from “Eating at America’s Table- All Day Screener” (Thompson et al.,
2002).
Table 16

Race Comparison of Sample to MSU Students

Race

Research Subjects
(n=80)
79%
12%
6%
3%

White
African American
Asian
Other
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MSU Freshmen
(n=2,197)
64%
26%
1%
8%

CHAPTER VI
CONCLUSION

Although fruits and vegetable were available at no additional cost to students,
fruit and vegetable intake was still poor. The majority of freshmen students aged 18-24
years old at Mississippi State University did not consume recommended amounts of fruits
and vegetables. Mean fruit and vegetable intake of students was well below
recommended daily intake. As a result, most college students aged 18-24 years old are at
risk for developing chronic diseases.
Evidence showed that sociodemographics did not influence total fruit and
vegetable intake. However, individual fruit and vegetable categories, salad, french fry,
and white potato, were influenced by different sociodemographics. Even though
significance was found among intake categories, the majority of intake categories were
not influenced by sociodemographics. In addition, focus groups revealed that additional
components other than sociodemographics and availability influenced intake. Additional
intake factors included preferences, social norms, dietary beliefs and knowledge,
availability, and access, which contributed more to fruit and vegetable intake in this
cohort.
This research study supported the idea the SCT influenced fruit and vegetable
intake. The SCT states that a variety of factors impact dietary intake, not, simply,
sociodemographics or availability. Instead, fruit and vegetable intake is influenced by a
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combination of factors such as taste preferences, personal beliefs, social norms, access,
availability, and education. Reported low fruit and vegetable knowledge led to poor fruit
and vegetable intake. Students mainly thought that fruits and vegetables were important
for weight loss or weight maintenance. They did not understand that fruits and vegetables
provided nutrients to maintain a healthy life. However, students expressed that they
would like to know more information about fruits and vegetables.
Although fruits and vegetables were available, lack of access to fresh, high quality
fruits and vegetables prevented students from eating recommended servings. Students
preferred to consume a healthy diet, and they believed that fruits and vegetables were a
component to a healthy diet. However, students who ate meals at the Perry claimed that
available fruits and vegetables were unappealing in taste, variety, and appearance. In
addition, students also claimed that accessing the Perry required additional time. As a
result, students consumed meals at other restaurants, where fruits and vegetables were not
typically consumed. Furthermore, students did take the initiative of purchasing fruits and
vegetables from stores for fear of spoilage and increased costs.
Recommendations
Even though this research study focused on freshmen at Mississippi State
University, data obtained pertains to all freshmen aged 18-24 years old. Although
sociodemographics did not influence diet, this research study supported the idea that SCT
influenced fruit and vegetable consumption. The SCT explains that factors such as
education, access, availability, social norms, and taste preferences contributed to the poor
diet of students. According to the SCT, all aspects that influence dietary intake must be
addressed in nutrition interventions to improve the diets of students. In addition, if
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students begin to increase consumption of fruits and vegetables, they should increase fruit
and vegetable consumption of their peers.
Intervention methods to increase consumption should begin with nutritional
education and the importance of consuming recommended servings of fruits and
vegetables. Education should focus on physiological benefits of fruit and vegetable
consumption rather than physical benefits. In addition, if campuses wish to improve the
diets of their students, fruits and vegetables should be easily available and accessible
throughout campus, in areas other than the cafeteria. For example, fruits and vegetables
should be available to students at their dorms. However, students should not have to
purchase these foods. Fruits and vegetables in the dorms would prevent students from
purchasing, wasting, and finding storage space for these foods.
In addition, obtaining fruits and vegetables should not require additional effort
from students. Instead, fruits and vegetables should be placed at the front of the Perry
cafeteria, where they are easily accessed and noticed. Furthermore, students prefer more
variety in their fruit and vegetable choices. To encourage fruit and vegetable
consumption, campuses should offer additional options other than salad, apples, oranges,
bananas, and melons to students. Fruits and vegetables should also vary in preparation
and presentation methods.
However, any additional dietary changes on-campus at Mississippi State
University should not cause notable increases in costs for students. Instead, funding from
purchased Meal Plans should cover the costs associated with nutrition interventions. As a
result, costs increases would be masked in the initial purchase of the Meal Plan at the
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beginning of the semester. Furthermore, the health benefits associated with dietary
improvements will overshadow any increases in costs for the university.
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Email I: Initial Contact
Subject: RESEARCH STUDY ABOUT FRUIT AND VEGETABLE INTAKE IN COLLEGE
STUDENTS- CHANCE TO WIN IPAD
Dear student,
My name is Laura Coats, and I am a graduate student in the Food Science, Nutrition, and Health
Promotion Department. I am completing a research project at MSU. The title of the project is
“Use of Focus Groups to Develop Tailored Text Messages for a Nutrition Intervention Aimed at
College Students.” For my research project, I would like to assess fruit and vegetable intake in
college freshmen at MSU. The information will be used to determine eating habits of college
freshmen and influences of dietary behavior. The research project will also seek to determine
what/if text messages can influence dietary behavior. The recruitment questionnaire will be used
to determine if you are eligible for the study.
If you are willing to participate, please click on the link:
To be included in the study you must: a) be 18-24 years old, b) live in a dorm on the
MSU campus, c) be a first term freshman at MSU, d) own and use a University Meal Plan, e)
have a text messaging plan on your phone, f) NOT have a serious medical condition (cancer,
diabetes, HIV, celiac disease, etc.) g) NOT be an MSU student athlete, h) NOT be pregnant i)
NOT participate in extreme/excessive exercising or dieting. The survey is completely voluntary
and you may discontinue your participation at any time.
During the project: you will be asked to complete a recruitment questionnaire, dietary intake and
demographic survey, and participate in a focus group on fruit and vegetable intake. It will take
approximately 20-30 minutes to determine your eligibility and to complete the dietary intake and
demographic survey. Individuals that complete the dietary intake and demographic survey will be
entered in a drawing for an iPad. The first 50 willing males and 50 willing females to complete
the dietary intake and demographic survey will be asked to participate in a focus group. A $30
iTunes/Walmart gift card will be provided to those who attend a focus group.
If you have any questions about this research, please contact me by e-mail at lec184@msstate.edu
or Sylvia Byrd at (662) 325-0919 or by e-mail at shb5@msstate.edu. You may also contact the
Institutional Review Board about your survey rights as a participant at (662)-325-3994. We
appreciate you taking time to complete the survey. Participation is greatly appreciated and would
help me learn about diets and influences of food choices for college students. Completion of the
survey indicates your permission to participate in the study. Data collected is confidential, and
you can end the survey at any time.
Sincerely, Laura Coats, Nutrition Graduate Assistant
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Email II: Reminder Email
Subject: REMINDER OF RESEARCH STUDY ABOUT FRUIT AND VEGETABLE
INTAKE IN COLLEGE STUDENTS- CHANCE TO WIN IPAD
Dear student,
You received an e-mail on (date) inviting you to participate in a research project. This is
a reminder to complete the recruitment questionnaire for “Use of Focus Groups to
Develop Tailored Text Messages for a Nutrition Intervention Aimed at College
Students.” The survey will remain open until (date). You can access the survey at:
The questionnaire will be used to determine if you are eligible for the study. To be
included in the survey you must be: a) 18-24 years old, b) live on the MSU campus, c)
are a first term freshman at MSU, d) own a University Meal Plan, e) plan to use the
University Meal Plan, f) own a cell phone, g) have a text messaging plan, h) disease free
(cancer, diabetes, HIV, celiac disease, etc.) i) NOT an MSU student athlete, j) NOT
pregnant k) do NOT participate in extreme exercising or dieting.
If you meet the criteria, you will be asked to complete a dietary intake and demographic
survey. Those who complete the dietary intake and demographic survey will be entered
into a drawing to win an iPad. The first 50 willing males and 50 willing females, to
complete the dietary intake and demographic will be asked to attend a focus group. A $30
iTunes/Walmart gift card will be provided as incentive to those who attend a focus group.
If you have any questions about this research, please contact me by e-mail at
lec184@msstate.edu or Sylvia Byrd at (662) 325-0919 or by e-mail at
shb5@msstate.edu. You may also contact the Institutional Review Board about your
survey rights as a participant at (662)-325-3994. We appreciate you taking time to
complete the survey.
The survey is completely voluntary and you may discontinue your participation at any
time. Completion of the survey indicates your permission to participate in the study. Data
collected is confidential, and you can end the survey at any time.
Sincerely,
Laura Coats, Nutrition Graduate Student
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Email III: Dietary Intake and Demographic Survey
Subject: DIETARY INTAKE AND DEMOGRAPHICSURVEY- CHANCE TO WIN
IPAD
Dear student,
Thank you for completion of the recruitment questionnaire for the research project “Use
of Focus Groups to Develop Tailored Text Messages for a Nutrition Intervention
Aimed at College Students.” If you wish to continue your participation in
the study, please complete the dietary intake and demographic survey. The
survey will remain open until (date).
Click on the survey link to complete survey:
Those who complete the dietary intake and demographic survey will have an
opportunity to win an iPad.
If you have any questions about this research, please contact me by e-mail
at lec184@msstate.edu or Sylvia Byrd at (662) 325-0919 or by email at shb5@msstate.edu. You may also contact the Institutional Review Board
about your survey rights as a participant at (662)-325-3994.
We appreciate you taking time to complete the survey.
Completion of the survey indicates your permission to participate in the study. Data
collected is confidential, and you can end the survey at any time.
Sincerely,
Laura Coats, Nutrition Graduate Student
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Email IV: Reminder of Dietary Intake and Demographic Survey
Subject: REMINDER: DIETARY INTAKE AND DEMOGRAPHIC SURVEY
CHANCE TO WIN IPAD
Dear student,
This is a reminder to complete the dietary intake and demographic survey for the research
project “Use of Focus Groups to Develop Tailored Text Messages
for a Nutrition Intervention Aimed at College Students.” The
survey will remain open until November 25, 2014. Click on the survey link to
complete survey:
The survey assesses dietary intake and demographics. After completing this survey, you
will be entered into a drawing to win an iPad.
If you have any questions about this research, please contact me by e-mail at
lec184@msstate.edu or Sylvia Byrd at (662) 325-0919 or by e-mail at
shb5@msstate.edu. You may also contact the Institutional Review Board about your
survey rights as a participant at (662)-325-3994. We appreciate you taking time to
complete the survey.
The survey is completely voluntary and you may discontinue your participation at any
time. Completion of the survey indicates your permission to participate in the study.
Data collected is confidential.
Sincerely,
Laura Coats, Nutrition Graduate Student
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Email V: Focus Groups
Subject: FOCUS GROUP FOR RESEARCH STUDY ON FRUIT AND VEGETABLE
INTAKE – RECEIVE A $30 GIFT CARD
Dear student,
Thank you for completing the dietary intake and demographics survey! Congratulations!
You were one of the first 50 to complete the survey and are invited to participate in a
focus group for the research project “Use of Focus Groups to Develop Tailored Text
Messages for a Nutrition Intervention Aimed at College Students.”
Please sign up to participate in a focus group that will be held between (date). Please use
the Doodle Poll link to sign up for a focus group:
The focus group will last about one hour. During the focus group, we will discuss your
opinions, habits, and influences of fruit and vegetable intake. The group will also discuss
the possible impact of text messaging on fruit and vegetable intake. The group will aid in
the writing and selection of fruit and vegetable text messages. You will receive a $30
iTunes/Walmart gift card if you participate and complete a focus group.
If you have any questions about this research, please contact me by e-mail at
lec184@msstate.edu or Sylvia Byrd at (662) 325-0919 or by e-mail at
shb5@msstate.edu. You may also contact the Institutional Review Board about your
survey rights as a participant at (662)-325-3994. We appreciate you taking the time to
participate in the focus group.
Signing up for a time to attend a focus group indicates your permission to participate in
the study. Focus groups are voluntary and can be discontinued at any time. Data collected
will be kept confidential.
Sincerely,
Laura Coats, Nutrition Graduate Assistant

83

Email VI: Reminder of Focus Groups
Reminder Focus Group Subject: REMINDER FOR FOCUS GROUP DATE AND
LOCATION
Dear student,
This is a reminder that your scheduled focus group will be on (date) at (location) . Please
respond to this e-mail with your cell phone number and a text reminder will be sent to
your phone on the day of your focus group.
The focus group is for the research project “Use of Focus Groups to Develop Tailored
Text Messages for a Nutrition Intervention Aimed at College Students.” The information
will be used to identify and develop text messages that can influence fruit and vegetable
intake in college freshmen. A $30 iTunes/Walmart gift card will be provided as incentive
if you participate and complete a focus group.
If you have any questions about this research, please contact me by e-mail at
lec184@msstate.edu or Sylvia Byrd at (662) 325-0919 or by e-mail at
shb5@msstate.edu. You may also contact the Institutional Review Board about your
survey rights as a participant at (662)-325-3994. We appreciate you taking time to
complete the survey.
Focus groups are voluntary and can be discontinued at any time. Data collected will be
kept confidential.
Sincerely,
Laura Coats, Nutrition Graduate Student
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Text Message Reminder
This is a reminder that your focus group is today at (time). The focus group will be held
at Mitchell Memorial Library in Presentation Room 1405. This room is located on the
bottom floor of the library, in the back room behind the stairs.
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SURVEYS
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Inclusion Survey
1. Are you currently enrolled as a full-time student at MSU?
A. Yes
B. No
2. Are you a first-term freshman at MSU?
A. Yes
B. No
3. Are you between the ages 18-24 years old?
A. Yes
B. No
4. Do you currently live on-campus?
A. Yes
B. No
5. Do you have a University Meal Plan?
A. Yes
B. No
6. If yes to #5, do you plan to use your Meal Plan?
A. Yes
B. No
7. Do you have any diagnosed illnesses that influence your diet (diabetes, HIV,
cancer, celiac disease, heart disease, kidney disease, etc.)
A. Yes
B. No
8. To your knowledge, are you currently pregnant?
A. Yes
B. No
9. Do you take part in extreme dieting (fasting, crash dieting, laxatives, diuretics) or
extreme exercising (vigorous exercising for more than 11 hours per week)?
A. Yes
B. No
10. Are you a MSU student athlete?
A. Yes
B. No
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11. Do you own a cell phone?
Yes
No
12. Do you have an unlimited texting plan?
A. Yes
B. No
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Sociodemographic Survey
1. What is your gender?
A. Male
B. Female
2.
A.
B.
C.
D.
E.
F.

Which one or more of the following would you say is your race?
White
Black or African American
Asian
Native Hawaiian of Other Pacific Islander
Native American or Native Alaskan
Other

3. Which one or more of the following would you say is your ethnicity?
A. White
B. Black or African American
C. Asian
D. Native Hawaiian of Other Pacific Islander
E. Native American or Native Alaskan
F. Other
4. What is the highest grade level of school or highest degree your mother/female
guardian has completed?
A. Never Attended
B. Some High School
C. High School Degree/GED
D. Some College or Vocational School
E. Associates Degree: Occupations, Technical, or Vocational Program
F. Bachelor’s Degree
G. Master’s Degree
H. Professional/Doctoral Degree (MD, PhD, DDS, DVM)
I. Do Not Know
5. What is the highest grade level of school or highest degree your father/male
guardian has completed?
A. Never Attended
B. Some High School
C. High School Degree/GED
D. Some College or Vocational School
E. Associates Degree: Occupations, Technical, or Vocational Program
F. Bachelor’s Degree
G. Master’s Degree
H. Professional/Doctoral Degree (MD, PhD, DDS, DVM)
I. Do Not Know
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6. Thinking back to before you were in college, estimate your family’s annual
household income from all sources?
A. Less than $10,000
B. Less than $15,000
C. Less than $20,000
D. Less than $35,000
E. Less than $50,000
F. Less than $75,000
G. More than $75,000
H. Do not know
7. Before coming to college, including you, how many people lived in your
household?
A. 2
B. 3
C. 4
D. 5
E. 6
F. 7
G. 8
H. 9 or more
8. What is your hometown and state?
9.
A.
B.
C.
D.
E.

How are you paying for college (Choose all that apply)?
Loans/Grants
Scholarships
Parents
Full-time job
Part time job

10. Which of the following describes the home where you grew up?
A. Authoritative- parent(s)/guardian(s) were strict but involved
B. Authoritarian- parent(s)/guardian(s) were strict but uninvolved
C. Indulgent- parent(s)/guardian(s) is not strict but involved
D. Neglectful- parent(s)/guardian(s) is not strict and uninvolved
11. How would you rate your current health?
A. Excellent Health
B. Very Good Health
C. Good Health
D. Fair Health
E. Poor Health
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12. How comfortable are you with sending and receiving text messages?
A. Not comfortable
B. Fairly comfortable
C. Moderately comfortable
D. Very comfortable
13. How tall are you without shoes? Feet and inches (5 feet 8 inches)
14. What is your weight in pounds?
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Fruit and Vegetable Screener: “Eating at America’s Table- All Day”
1.

Over the last month, how many times per month, week, or day did you drink
100percent juice such as orange, apple, or grapefruit juice? Do not count fruit
drinks such as Kool-aid, lemonade, Hi- C, cranberry juice drink, Tang, and
Twister. Include juice you drank at all mealtimes and between meals.
A. Never (Go to Question 2)
B. 1-3 times last MONTH
C. 1-2 times per WEEK
D. 3-4 times per WEEK
E. 5-6 times per WEEK
F. 1 time per DAY
G. 2 times per DAY
H. 3 times per DAY
I. 4 times per DAY
J. 5 or more times per DAY
1a. Each time you drank 100 percent juice, how much did you usually drink?
A. Less than 3/4 cups
B. ¾ to 1 ¼ cup (6 to 10 ounces)
C. 1 ¼ to 2 cups (10 to 16 ounces)
D. More than 2 cups (more than 16
ounces)

2.

Over the last month, how many times per month, week, or day did you eat fruit?
Count any kind of fruit- fresh, canned, and frozen. Do not count juices. Include
fruit you ate at all mealtimes and for snacks.
A. Never (Go to Question 3)
B. 1-3 times last MONTH
C. 1-2 times per WEEK
D. 3-4 times per WEEK
E. 5-6 times per WEEK
F. 1 time per DAY
G. 2 times per DAY
H. 3 times per DAY
I. 4 times per DAY
J. 5 or more times per DAY
2a. Each times you ate fruit, how much did you usually eat?
A. Less than 1 medium fruit or less than 1/2 cup
B. 1 medium fruit or about 1/2 cup
C. 2 medium fruits or about 1 cup
D. More than 2 medium fruits or more than 1 cup
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3.

Over the last month, how often did you eat lettuce salad (with or without other
vegetables)?
A. Never (Go to Question 4)
B. 1-3 times last MONTH
C. 1-2 times per WEEK
D. 3-4 times per WEEK
E. 5-6 times per WEEK
F. 1 time per DAY
G. 2 times per DAY
H. 3 times per DAY
I. 4 times per DAY
J. 5 or more times per DAY
3a. Each time you ate lettuce salad, how much did you usually eat?
A. About ½ cup
B. About 1 cup
C. About 2 cups
D. More than 2 cups

4.

Over the last month, how often did you eat french fries or fried potatoes?
A. Never (Go to Question 5)
B. 1-3 times last MONTH
C. 1-2 times per WEEK
D. 3-4 times per WEEK
E. 5-6 times per WEEK
F. 1 time per DAY
G. 2 times per DAY
H. 3 times per DAY
I. 4 times per DAY
J. 5 or more times per DAY
4a. Each times you ate French fries or fried potatoes, how much did you usually
eat?
A. Small order or less (About 1 cups or less)
B. Medium order (About 1 1/2 cups)
C. Large order (About 2 cups)
D. Super Size order or more (About 3 cups or more)
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5.

Over the last month, how often did you eat other white potatoes? Count baked,
boiled, and mashed potatoes, potato salad, and white potatoes that are not
fried.
A. Never (Go to Question 6)
B. 1-3 times last MONTH
C. 1-2 times per WEEK
D. 3-4 times per WEEK
E. 5-6 times per WEEK
F. 1 time per DAY
G. 2 times per DAY
H. 3 times per DAY
I. 4 times per DAY
J. 5 or more times per DAY
5a. Each time you ate these potatoes, how much did you usually eat?
A. 1 small potato or less (1/2 cup or less)
B. 1 medium potato (1/2 to 1 cup)
C. 1 large potato ( 1 to 1 1/2 cups)
D. 2 medium potatoes or more (1 1/2 cups or more)

6.

Over the last month, how often did you eat cooked dried beans? Count baked
beans, lima beans, pinto beans, black eyed peas, peas, bean soup, refried
beans, pork and beans, and other bean dishes.
A. Never (Go to Question 7)
B. 1-3 times last MONTH
C. 1-2 times per WEEK
D. 3-4 times per WEEK
E. 5-6 times per WEEK
F. 1 time per DAY
G. 2 times per DAY
H. 3 times per DAY
I. 4 times per DAY
J. 5 or more times per DAY
6a. Each time you ate these beans, how much did you usually eat?
A. Less than ½ cup
B. ½ to 1 cup
C. 1 to 1 1/2 cups
D. More than 1 1/2 cups
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7.

Over the last month, how often did you eat other vegetables? DO NOT
COUNT:
Lettuce salads
White potatoes
Cooked dried beans
Vegetable mixtures, such as in sandwiches, omelets, casseroles, Mexican dishes,
stews, stir- fry, soup, etc.
COUNT All other vegetables- raw, cooked, canned, and frozen
A. Never (Go to Question 8)
B. 1-3 times last MONTH
C. 1-2 times per WEEK
D. 3-4 times per WEEK
E. 5-6 times per WEEK
F. 1 time per DAY
G. 2 times per DAY
H. 3 times per DAY
I. 4 times per DAY
J. 5 or more times per DAY
7a. Each times that you ate other vegetables, how much did you usually eat?
A. Less than ½ cup
B. ½ to 1 cup
C. 1 to 2 cups
D. More than 2 cups

8.

Over the last month, how often did you eat tomato sauce? Include tomato sauce
on pasta or macaroni, rice, pizza, and other dishes.
A. Never (Go to Question 9)
B. 1-3 times last MONTH
C. 1-2 times per WEEK
D. 3-4 times per WEEK
E. 5-6 times per WEEK
F. 1 time per DAY
G. 2 times per DAY
H. 3 times per DAY
I. 4 times per DAY
J. 5 or more times per DAY
8a. Each time you ate tomato sauce, how much did you usually eat?
A. About ¼ cup
B. About ½ cup
C. About 1 cup
D. More than 1 cup
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9.

Over the last month, how often did you eat vegetable soups? Include tomato
soup, gumbo, gazpacho, beef with vegetable soup, minestrone soup, and other
soups made with vegetables.
A. Never (Go to Question 10)
B. 1-3 times last MONTH
C. 1-2 times per WEEK
D. 3-4 times per WEEK
E. 5-6 times per WEEK
F. 1 time per DAY
G. 2 times per DAY
H. 3 times per DAY
I. 4 times per DAY
J. 5 or more times per DAY
9a. Each time you ate vegetable soup, how much did you usually eat?
A. Less than 1 cup
B. 1 to 2 cups
C. 2 to 3 cups
D. More than 3 cups

10. Over the last month, how often did you eat mixtures that included vegetables?

Count foods such as sandwiches, casseroles, stews, stir-fry, omelets, and tacos.
A. Never (Go to Question 9)
B. 1-3 times last MONTH
C. 1-2 times per WEEK
D. 3-4 times per WEEK
E. 5-6 times per WEEK
F. 1 time per DAY
G. 2 times per DAY
H. 3 times per DAY
I. 4 times per DAY
J. 5 or more times per DAY
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FOCUS GROUP SCRIPT
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Introduction
“Welcome. Thank you for coming. My name is Laura Coats, and I am a Nutrition
Graduate Student. Your presence and participation are appreciated and very important.
Thank you for coming.
What we are doing today is called a focus group. It is a discussion to find out your
opinions, habits, and influences of fruit and vegetable intake.”
Verbal Informed Consent
“I am interested in all your ideas comments, and suggestions. There are no right or wrong
answers, only your opinions. You do not have to agree with one another. If you agree or
disagree with one another please let us know. One of my responsibilities is to write a
report about what I hear from this group and other groups. This research study has been
approved by the Institutional Review Board. I have asked for the group to be audio
recorded and video recorded because I will need to use the recordings later to remember
who said what and what was said. Do I have your permission to continue group now that
you understand the purpose for the focus group? You are free to leave now if you wish.”
Warm-up
“Before we get started, I would like everyone to introduce themselves to the group- first
names only. Please include your name, major, and hometown and state. Before you
answer a question, please say your name. Also, please speak one at a time.”
1.
Write down your favorite foods and your least favorite foods. Why do like/dislike
these foods? Do you remember these foods growing up? What do you remember about
them?
2.
Since entering college and living on-campus, what types of foods do you eat now?
Are the same or different than what you used to eat before you came to college? If they
are different, why do you think you eat differently now? What do you think has
changed?
Fruit and Vegetable Questions
1.
How many servings of fruits and vegetables do you think a person should
consume per day for good health? Remember that one serving is 1 piece of fresh fruit or
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½ cup of cooked vegetables or canned fruit. Why did you choose this amount? What
influenced your decision?
2.
What sort of fruits and vegetables did you consume before entering college? For
example, different varieties, canned, fresh, or frozen? Do you still consume the same
fruits and vegetables?
3.
Who or what influence your eating habits (probe for availability, taste, cost, or
social norms)? Do you choose foods based on how they taste or what you think is good
for you?
4.
Do social situation influence your fruit and vegetable intake? Do you choose
foods that your friends choose?
5.
What are the reasons as to why you consume certain types of fruits and
vegetables? Why do you choose not to consume certain fruits and vegetables?
6.
What do you and your friends eat when you go out? Do you ever see them with
vegetables? What types of foods are considered normal? Which foods do you consume
the most of around your friends?
7.
If you don’t get enough fruits and vegetables in your diet, why do you think this
happens? Do you have any ideas how to overcome these barriers?
8.
What might make it easier or more appealing to consume more fruits and
vegetables?
Messaging Questions
1.
Do you know why it is important to have sufficient amounts of fruits and
vegetables in your diet? If you had to explain it, what would you tell someone else about
the benefits of eating fruits and vegetables?
2.
Would you like to know more about health benefits of fruit and vegetables? What
sort of things would you like to know?
PROBE: Is it enough to know that fruits and vegetables have antioxidants or do you want
to know what these antioxidants do?
3.
Imagine that you received a text message every day about fruits and vegetables
consumption. Do you think that receiving a text message about fruits and vegetables
would influence you to consume more fruits and vegetables each day? Why or why not?
Would it be burdensome to receive these messages?
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4.
What type of messages might make it more likely that you would consume these
foods? What types of messages might be a turn off?
5.
I’d like you to read through the messages and tell me which messages might
influence you most.
Provide cards to students and have them say a number.
A. Keep life interesting! Try a new fruit and vegetable today!
B. Be creative! Just because pre-made foods are available, you don’t have to
eat them. Make your meal your own by creating a fresh made, do-it
yourself salad from the salad bar.
C. Don’t knock it until you try it. You never know what you may like until
you give it a try. Try a new fruit and vegetable today!
D. Make easy changes! Simple dishes can have vegetables, such as vegetable
pizza, veggie lasagna, and bean burritos.
6.
Consider the differences between email and text messaging ― which do you
prefer? Why?
7.
What about other forms of messages, like billboards or TV commercials ― do
you ever pay attention to those? What if you noticed a billboard or commercial about
fruit and vegetable consumption ― would it influence you? Why or why not? What
message on the billboard would influence you?
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CONDENSED CATEGORIES FOR STATISTCAL ANALYSIS
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1. What is your gender?
A. Male
B. Female
2.
A.
B.
C.
D.

Which one or more of the following would you say is your race?
White
Black or African American
Asian
Other

3.
A.
B.
C.
D.

Which one or more of the following would you say is your ethnicity?
White
Black or African American
Asian
Other

4. What is the highest grade level of school or highest degree your mother/female
guardian has completed?
A. High School Diploma/GED or less
B. Some College/Associate degree
C. Bachelor’s degree
D. Post BS, Professional
5. What is the highest grade level of school or highest degree your father/male
guardian has completed?
A. High School Diploma/GED or less
B. Some College/Associate degree
C. Bachelor’s degree
D. Post BS, Professional
6. Thinking back to before you were in college, estimate your family’s annual
household income from all sources?
A. Less than $35,000
B. Less than $50,000 – 75000
C. More than $75,000
D. Don’t know
7.
A.
B.
C.
D.

Which of the following describes the home where you grew up?
Authoritative- parent(s)/guardian(s) were strict but involved
Authoritarian- parent(s)/guardian(s) were strict but uninvolved
Indulgent- parent(s)/guardian(s) is not strict but involved
Neglectful- parent(s)/guardian(s) is not strict and uninvolved
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IRB APPLICATION AND STAMPED SCRIPTS
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