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ABSTRACT 

The trend of increasing consumption of less nutritious foods makes the college 

years a critical period to enlighten young adults regarding healthy living, nutrition 

knowledge and physical activity. For college students, the determinants of health 

behavior are numerous and many of their underlying factors are interrelated. This 

complexity has made it difficult to establish any unifying health-related theory. The 

purpose of this research was to investigate how university students’ nutrition beliefs 

influence their health Behavioral Intention. This study used an online survey engine 

(Qulatrics.com) to collect data from college students. During Spring 2010, an online 

questionnaire was administered to a convenience sample of 280 students who were 

enrolled in a university in the Southwestern region of the United States. Out of 253 

questionnaires collected, 251 questionnaires (99.2%) were used for the statistical 

analysis. Confirmatory Factor Analysis (CFA) revealed that six dimensions, “Nutrition 

Confidence,” “Susceptibility,” “Severity,” “Barrier,” “Benefit,” “Behavioral Intention 

to Eat Healthy Food,” and “Behavioral Intention to do Physical Activity,” had 

construct validity; Cronbach’s alpha coefficient and composite reliabilities were tested 

for item reliability.  

 The results validate that objective nutrition knowledge was a good predictor of 

college students’ nutrition confidence. The results also clearly showed that two direct 

measures were significant predictors of Behavioral Intentions as hypothesized. 

Perceived Benefit of eating healthy food and perceived Barrier for eat healthy food to 

had significant effects on Behavioral Intentions and was a valid measurement to use to 
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determine Behavioral Intentions. Additionally, it was determined that concerns about 

Susceptibility to disease and Severity of that disease were not significant predictors of 

Behavioral Intentions for this population of college students. Results provided 

considerable support in terms of usefulness of the health belief model to predict and 

explain health Behavioral Intentions for college students. Only a few studies have 

been conducted using the health belief model to explain college students’ Behavioral 

Intention. Therefore, the present study provides further support for the external 

validity of the health belief model. These findings can enhance the extant literature on 

the universal applicability of the model and serve as useful references for further 

investigations of the validity of the model within other health care or foodservice 

settings and for other health behavioral categories. The implications from this study 

could provide university foodservice management and health related educators with 

useful insights for their strategies to stimulate the Behavioral Intention of college 

students. This study also provides a baseline to assess future trends in health behavior 

and to inform future intervention programs focused on increased consumption and 

production in university foodservices. Finally, this study helps to validate the use of 

the health belief model in the university foodservice and health related marketplace.     

Although the results of this study suggest that Health Beliefs have a significant 

effect on the Behavioral Intention to Eat Healthy Food and to Do Physical Activity, 

these results should be viewed with limited generalizability, because all participants 

were in the Southwestern region of the United States. Therefore, these results may not 

be representative of all college students. These findings need to be validated by 
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applying the model to other consumer groups and in other circumstances. In addition, 

the participants self-selected to participate; therefore, this group may have been more 

motivated or interested in learning about healthy food than those who did not 

participate in the survey. Further research with other college student populations 

throughout the country is needed to confirm the findings. 
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CHAPTER I 

 

1. INTRODUCTION 

1.1. Obesity in U.S. 

 Approximately two-thirds (65%) of U.S. adults over the age of 20 are 

overweight or obese (Hedley et al., 2004). The prevalence of obesity has increased 

steadily in the U.S. over the last 30 years (Flegal, Carroll, Ogden, & Johnson, 2002; 

Hedley et al., 2004). According to the 1976–1980 National Health and Nutrition 

Examination Survey II (NHANES), 15% of adults over 20 years old were obese. In 

the 1988–1994 NHANES III, obesity rates increased to 23.3%. The most recent 

NHANES data indicated that over one-third (34%) of American adults are obese and 

the majority (65.7%) of American adults are either overweight or obese (Hedley et al., 

2004; Ogden, Carroll, McDowell, & Flegal, 2007). Although there was no significant 

increase, there was a continuous increase in the prevalence of obesity from the 

NHANES 2003–2004 study (30.6%) to the 2005–2006 study (Ogden et al., 2007).  

 

1.2. Nutrition Knowledge and Beliefs 

 Today, knowledge about healthy food and nutrition receives more attention 

than ever before (Lohse, 2006). Of particular interest is the impact of nutrition 

knowledge and beliefs on a healthy diet. Researchers have shown a positive 

correlation between health knowledge and improved dietary habits (Bhaskaran & 

Hardley, 2002; Cason & Wenrich, 2002; Granger, Senauer, & Runge, 2007a). Our 
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understanding of the possible connections between diet and disease, the benefits of a 

healthy diet, and knowledge of nutrition can influence health behavior (Gracey, 

Stanley, Burke, Corti, & Beilin, 1996; Granger, Senauer, & Runge, 2007b; Trepka, 

Murunga, Cherry, Huffman, & Dixon, 2006).  

There are four major influences on health status: environment, the healthcare 

system, human biology, and lifestyle (Dugdale, Chandler, & Baghurst, 1979). While 

all four areas affect people’s health, scientists have suggested that lifestyle (health-

related behavior) probably accounts for more than 50% of the causes of mortality in 

the United States (Burton & Sabry, 1988; Dugdale, Chandler, & Baghurst, 1979; 

Tepper, Choi, & Nayga, 1997). Research has also found that the most rapid reduction 

in physical activity levels for most individuals occurs between the ages of 18 and 24 

years (Stephens, Jacobs, & White, 1985).  

For this study, the term “nutrition knowledge” took a somewhat broader view 

and included any information that affected a person’s nutrition beliefs. Nutrition 

knowledge can have a positive impact on an individual’s nutrition beliefs, such as self 

confidence about their health status, taking a health-related class, eating a reduced-fat 

diet, and participating in appropriate levels of activity. Inappropriate nutrition 

knowledge can also have a negative impact on an individual’s health status and can 

increase the risk of disease (Burton & Sabry, 1988).  
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1.3. College Students’ Health Behaviors 

 One quarter of all individuals aged 18–24 in the United States are currently 

enrolled in the nation’s colleges and universities (Kisch, Leino, & Silverman, 2005). 

College students exhibit distinct decline in nutritional priorities, and poor eating habits 

often worsen during this time. A hallmark of most student diets is fast-food that is 

high in fat and sodium content (U.S. Department of Health and Human Services, 

2001). In 2010, one study reported that most college students did not eat any fruit even 

once a day and about half of them ate vegetables less than once daily (Freisling, Haas, 

& Elmadfa, 2010). In addition, the U.S. Department of Health and Human Services 

found that within the typical university years, the frequency of doing vigorous exercise 

three or more times a week declined 6.2 percentage points for men and 7.3 percentage 

points for women (Kisch, Leino, & Silverman, 2005).  

Healthy People 2010 specifically identified postsecondary educational 

institutions as settings where young adults (aged 18–24) should be targeted for 

exercise promotion (U.S. Department of Education, 2006). One aspect of promoting a 

healthy lifestyle within educational institutions is the presence of required health and 

physical education courses (Pearman et al., 1997).  In general, studies suggest that 

university-sponsored physical activity and health classes have the potential to 

positively affect the attitudes and behaviors of the students. However, the results of 

many studies are inconclusive (Cardinal, Jacques, & Levy, 2002). In the mean time, 

knowledge about healthy food may incline people to a healthy diet, but only a limited 
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number of studies assessed how college students’ nutrition knowledge and beliefs 

affected dietary choice (Kinzie, 2005). 

 

1.4. College Students’ Eating Behaviors 

Eating behavior is a modifiable health behavior. Food choices, like many other 

health behaviors, can be affected by a number of factors. The prevalence of increasing 

rates of obesity, which is a result of excessive caloric intake in relation to caloric 

output, is evident across all populations and is raising concern. Additionally, 

inadequate consumption of nutrients essential to health presents a risk to the nation’s 

level of wellness (Hendricks & Herbold, 1998). Malnutrition—the lack of essential 

nutrients in sufficient amounts to promote health—is a serious problem in many 

sections of the population; it is not necessarily related to caloric intake. Hendricks and 

Herbold (1998) constructed a report that summarizes data from the NHANES III and 

for overall increase in rates of obesity, while demonstrating dietary patterns that are 

low in iron, folate, and calcium intakes.  

 There is an alarming trend toward poor-health habits in adolescent food-

consumption patterns. Cavadini, Siega-Riz, and Popkin (2000) analyzed results from 

national surveys from 1965 to 1996 of individuals between the ages of 11 and 18 years 

of age. They found that adolescents had a lower than recommended nutrient intake, 

their proportionate caloric intake from fat was higher than recommended in both 

genders and that the intake of fiber, iron, and calcium were decreasing and found to be 

lower than optimal for females in this group. Although the intake of folate increased, it 
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was still below recommended levels. While the caloric intake decreased over this time 

period and was, in fact, lower than recommended levels, the Body Mass Index (BMI) 

increased over the past 40 years indicating an overall decreasing trend physical 

activity. The authors addressed that these trends may compromise the health of future 

U.S. population. 

Anorexic-like behaviors and eating disorders are generally believed to be 

common among college females (Nelson, Hughes, Katz, & Searight, 1999). The eating 

behaviors that college students choose may not always be based on solid scientific 

evidence. In fact, eating behaviors may be based on advice from friends and family, 

television and the media, from the variety of diet books available. Currently, many 

diet books and internet sources are based around a similar theme that all high-calorie 

foods need to be eliminated or modified in order to lose weight. Despite the popularity 

of low-carbohydrate diets, there are few scientific studies that actually support 

adherence to such dietary habits (Bogue, Coleman, & Sorenson, 2005). There is also 

very few studies to support the safety of these diets, or to evaluate the impact they may 

have on risk-factors for dietary deficiencies.  

 

1.5. Theoretical Background: Health Belief Model (HBM) 

 Originally, the HBM was designed to describe a model of disease prevention, 

not a model of disease treatment. Health beliefs include an individual’s perception of 

Susceptibility to, and Severity of, diseases or disorders as well as the perception of 

Benefits of, and Barriers to, taking action to prevent diseases or disorders (Becker, 
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1974). These perceptions can be modified by the physical, social, and cultural 

environment. The perceptions of Susceptibility and Seriousness combine to form a 

perceived threat of a disease or disorder. If the perceived Benefits of taking preventive 

action to avoid a disease are viewed as greater than the perceived threat of the disease, 

the individual is likely to modify or engage in health behavior. If the perceived 

Barriers to taking preventive action are viewed more negatively than the harm from 

the resulting disease or condition, the individual is unlikely to modify or engage in 

healthy behavior. The perceived Benefits of healthy behaviors minus the perceived 

Barriers to the healthy behavior determine the likelihood of an individual taking 

preventative action. 

  

1.6. Significance to University Foodservice 

 To prevent or delay the onset of chronic disease including cardiovascular 

disease (CVD), diabetes, osteoporosis, and cancer, health-care providers should 

support the adoption of health-promoting lifestyles in individuals. This means not only 

working with symptomatic persons, but also requires working with populations that 

currently have no diagnosed diseases to encourage healthy lifestyle patterns. Dietary 

choices and activity levels are well-known behaviors to affect health. According to the 

HBM, participation in healthy behaviors is influenced by beliefs about the likelihood 

of an action resulting in a perceived Benefit. The positive value of the Benefit must 

exceed the perceived barriers or cost of the action. In adolescents in the U.S., the 

perception of Susceptibility to chronic diseases may be perceived as very low; 
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therefore, the advantage of health-promoting behaviors is decreased. This population 

is generally healthy, and therefore the threat of chronic disease is not apparent to them.  

Few studies have used the health belief model to explore college students’ 

dietary behavior. This study assessed college students’ Behavioral Intention using the 

health belief model. Additionally, the decreasing levels of physical activity were 

documented. An enhanced understanding of factors that influence Nutrition 

Knowledge, Beliefs, and Health Behavioral Intentions leads university foodservice 

and health-care providers to construct more effective interventions or management for 

chronic disease prevention or improving their health in this population. This is an area 

of untapped research that has great potential benefit and merits future consideration. 

Addressing college students’ health related behavior in particular has the added benefit 

of application of the health belief model. 

 

1.7. Research Questions and Objectives 

Using the health belief model, this study attempts (a) to investigate college 

students’ health behavior, (b) to address the determinants of eating behavior and 

physical activity and (c) to assess if those underlying factors are interrelated. The 

insight into how and why health behaviors are developed is important to the success 

and adaptability of promoting healthy lifestyles to college students.  

The specific objectives of this study are:  

 to assess college students’ nutrition knowledge and their confidence in 

nutrition knowledge 

7 
 



Texas Tech University, Hak-Seon Kim, May 2010 
 

 to analyze the nutrition information sources used by college students 

 to assess the influence of college students’ nutrition beliefs on their Behavioral 

Intention 

 to examine factors influencing the food choice decision 

 to find the gap between college student’s knowing and doing for their health 

 

1.8. Organization of Research 

 This research is organized and presented as follows: Chapter I provides 

background information and the justification for this research. Chapter II reviews the 

literature pertinent to the main concepts of this research. Discussed in this chapter is a 

health belief model and its impact on college students’ health behaviors with nutrition 

information sources, nutrition knowledge, nutrition beliefs, and other factors that 

might impact health behavior. Chapter III presents the research methods and the 

procedures. Included in this chapter are data, sample, variables, and empirical model. 

Chapter IV describes the analysis and findings of the research. Encompassed in this 

topic are the results of t-test, the analysis of variance (ANOVA), and regression 

analysis for testing a proposed hypothesis regarding the demographic variables and the 

structural equation modeling (SEM). Chapter V provides a summary of the research 

results, findings, and conclusions. Finally, Chapter VI presents and discusses the 

limitations and recommendations for further study. 
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CHAPTER II 

 

2. LITERATURE REVIEW 

 

2.1. College Students’ Academic Achievement and Health Behavior 

 Health behaviors potentially affecting college student grade point average 

(GPA) include a wide range of actions and habits in several dimensions of health: 

physical, emotional, social, and spiritual (Mouw & Khanna, 1993). Health behaviors 

most commonly studied in college students are nutrition, exercise, hygiene practices, 

sleeping patterns, alcohol and other drug use, tobacco use, sexual behaviors, and 

safety patterns (Cason & Wenrich, 2002). Which behaviors a college student prefers is 

a matter of personal choice, often determined by their important factors. The primary 

factors are age, gender, ethnicity, family and parental relationships, peer relationships, 

personal knowledge, self-esteem, self-efficacy, and perceived susceptibility and 

vulnerability (Kisch, Leino, & Silverman, 2005; Kolodinsky, Green, Michahelles, & 

Harvey-Berino, 2008; Von Ah, Ebert, Ngamvitroj, Park, & Kang, 2004).  

 With respect to cognitive factors, an important point to note is that not only 

does cognitive ability serve as a predictor of academic achievement in college, but 

factors related to cognition may also impact a student’s health behavior (Georgiou et 

al., 1997). Low academic performance was found to be associated with an overall 

increase in poor health behaviors among adolescents (Kann et al., 1993). Perhaps these 

health behaviors may be seen as inadequate or dysfunctional coping styles as a result 
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of increased educational demands (Koval & Pederson, 1999). Jackson, Bee-Gate and 

Henriksen (1994) reported that students who score low on measures of competency, 

such as academic achievement, were more likely to initiate and maintain tobacco use.  

 

2.2. Factors Impacting College Students’ Health Behavior 

 It was outside the scope of this research to consider the entire range of health 

behaviors that can impact a student’s academic achievement in college. The Centers 

for Disease Control and Prevention (CDC) identified the potential factors as having 

the greatest impact on health by behaviors that contribute to unintentional and 

intentional injuries; tobacco use; alcohol and other drug use; sexual behaviors that 

contribute to unintended pregnancy, HIV (human immunodeficiency virus) infection, 

and other sexually-transmitted diseases; dietary patterns that contribute to disease; and 

insufficient physical activity (Burns, 1992; Kisch, Leino, & Silverman, 2005). 

Previous study has reported the influence of factors, such as sufficient sleep, 

relationships with family members or peers, and time-management on academic 

performance (Davy, Benes, & Driskell, 2006). In this study, five major factors which 

are gender, age, ethnicity, classification, and body image were investigated.  

 With regard to differences in gender, females were more likely to practice 

positive health behaviors than males (Boehm et al., 1993; Newell-Withrow, 1986; 

Sherman, 1992).  In a study by Davy et al.(2006), gender differences on eating habits, 

and nutrition self-assessment and beliefs of college students were investigated. In that 

study, significantly higher percentages of women than men reported gaining nutrition 
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knowledge from family and magazines and/or newspapers. Significantly higher 

percentages of women than men agreed that they had too much sugar in their diets; 

that it is important to limit the amount of fat consumed to lose weight; and that they 

needed to lose weight. Jones and Nies (1996) also noted, however, that females were, 

on average, less physically-active than males. 

Age may be indirectly related to cognitive development and in turn directly 

affects a specific choice of health behaviors. For example, Bailey and Hubbard (1990) 

suggested that older adolescents (ages 18–21) might be more capable of assessing 

negative outcomes or consequences of health behaviors than their younger peers. Also, 

the health behaviors of college students are believed to be influenced by their friends 

or peer groups; whereas, younger adolescents are believed to fully reflect their parents’ 

health behaviors and attitudes (Boehm et al., 1993).  

 Although most studies on college student health behavior involved Caucasian 

subjects, ethnicity, or race, is an important factor differentially affecting health 

behavior (Harris, Gordon-Larsen, Chantala, & Udry, 2006). For example, white 

students were more likely to smoke cigarettes than African American students (Cason 

& Wenrich, 2002). Newell-Withrow (1986) found that African-American young adults 

engaged in more health-enhancing behaviors, such as exercise, nutrition, and hygiene, 

than other ethnicity groups. Family and peer relationships have been found to 

significantly affect the Health Beliefs and behaviors of adolescents (Grubbs & Carter, 

2002; Lee, 2010; Riccio-Howe, 1991). 
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2.3. College Students’ Eating Behaviors 

 Eating breakfast, and other nutritional variables influence on students’ 

academic performance (Benton & Sargent, 1992; Berkey, Rockett, Gillman, Field, & 

Colditz, 2003; Pollitt, 1995). The assessments of the impact of the School Breakfast 

Program have shown consistent increases in students’ test scores and reductions in 

absenteeism and psychosocial problems (Pollitt, 1995). Students who skip breakfast 

are also less likely to self-report about their academic performance (Berkey, Rockett, 

Gillman, Field, & Colditz, 2003). Schoenthaler, Bier, Young, Nichols, and Jansenns 

(2000) addressed that poor diets and inadequate nutrients have been associated with 

impaired academic performance. When given vitamin and mineral supplementation, 

students judged as having insufficient nutrient intake have shown significant 

improvement in nonverbal intelligence. Inadequate fruit and vegetable consumption 

has also been associated with several psychosocial life such as weight dissatisfaction 

and poor academic performance (Neumark-Sztainer, Story, Resnick, & Blum, 1996). 

Obesity has been associated with several undesirable outcomes. In addition to physical 

complications, obese learners suffer significant psychological and social consequences 

(Prentice et al., 2004). Obese children, beginning as early as kindergarten, are 

stigmatized, not only by adults, but also by their peers. The detrimental effects of 

ostracism on self-esteem have been shown to exert a negative impact on learning 

(Korsch, 1986). 

 Negative eating behaviors of college students are overeating or undereating; 

over-consumption of high fat, high calorie; excessive intake of empty calories through 
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alcohol consumption; skipping breakfast; and diets deficient in adequate nutritional 

value (Davy, Benes, & Driskell, 2006). These poor eating habits may be due to lack of 

money, time, access to cooking facilities, and other barriers that may make healthy 

choices more difficult (Boehm et al., 1993). According to Ogden, Carroll, McDowell, 

& Flegal (2007), 20.5% of college students have been classified as being overweight 

based on body-mass index calculations. Only 26.3% of college students eat at least 

five or more servings of fruits and vegetables per day, and over 20% report eating 

three or more servings per day of foods typically high in fat content (Freisling, Haas, 

& Elmadfa, 2010).  

 

2.4. Nutrition Knowledge, Beliefs, and Eating Behavior 

 Table 1 shows a comparison of studies on nutrition knowledge, beliefs, and 

health behavior. Earlier studies were the focus of nutrition knowledge, attitudes, and 

perceptions. The effects of those researchers’ findings had an impact on patients who 

acted on that advice (Dugdale, Chandler, & Baghurst, 1979). Bruce and Nies (1994) 

noted significant and direct relationships overall between nutrition knowledge and 

attitudes, between knowledge and practices, and between attitudes and practices of 

Canadian public-health nurses. Nayga (2005) found that greater nutrition knowledge 

was associated with favorable attitudes toward nutrition education. While nutrition 

knowledge of health professionals continues to be of research interest, researchers also 

have been drawn to study the extent of nutrition knowledge among various members 

of the general public. Although individuals and subgroups within the general 
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population may seek reliable sources of nutrition information, in general, the lay 

public is untrained on such matters and may fall prey to misinformation.  

 Tepper et al. (1997) reported that current nutrition information had little 

meaning to consumers in their study. Like much of the general public, many 

foodservice personnel lack formal nutrition education (Roberts & Regan, 1991) . In 

their study of nutrition knowledge, attitudes and behaviors of Canadian military cooks, 

Burton and Sabry (1988) found nutrition knowledge somewhat lacking—although 

they also noted a positive attitude toward nutrition among the majority of cooks 

surveyed. The behavior of foodservice professionals, reported in many instances, were 

inconsistent with dietary recommendations (Slovic, Finucane, Peters, & MacGregor, 

2004). Therefore, this study proposed that greater nutrition knowledge was associated 

with positive nutrition beliefs.  

 Despite the increased interest in nutrition, studies of what public believed 

about nutrition indicate a lack of knowledge about healthful dietary guidelines 

(Sjoberg, Hallberg, Hoglung, & Hulthen, 2003). The frequency with which consumers 

dine in restaurants has thrust the foodservice industry into the role of nutrition 

educator, although many in the industry lack formal nutrition education (Prentice et al., 

2004). There is an opportunity now for the university foodservice, like the health-care 

industry, to be an educator for nutrition information to the college students. As such, 

management in university foodservice need knowledge and a positive attitude to 

provide healthy, nutritious food choices. 
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2.5. Physical Activity 

This study included questions that measured a respondent’s “intention of doing” 

and also his or her actual “level of doing” physical activity. Physical activity is defined 

as any bodily movement produced by skeletal muscles that results in energy 

expenditure (Paffenbarger, Blair, & Lee, 2001). Exercise is a subset of physical 

activity; it is planned, structured, and is a repetitive bodily movement done to improve 

or maintain one or more components of physical fitness (Hedley et al., 2004). 

Decreased activity levels coupled with excessive dietary intake result in an imbalance 

of the input vs. outgo of energy, which culminates in obesity and increased risk of 

chronic disease. Physical activity, which used to be part of everyday existence, has 

now been shifted to a leisure time activity. On the whole, college students have 

become more sedentary, and this decreased activity has resulted in increased disease. 

A change in “survival needs” has resulted in inactive lifestyles for many (Granger, 

Senauer, & Runge, 2007a). Evidence supporting the contribution of an escalating 

mismatch between activity and caloric intake to the ongoing epidemics of obesity, 

hypertension, diabetes, and atherosclerotic cardiovascular disease (CVD) is substantial 

(O’Keefe & Cordain, 2004).  

Even in the absence of regular exercise and a weight-loss diet, relatively small 

amounts of routine physical activity—found in a normal lifestyle—or slight increases 

in fitness and less body fat are associated with a better health-related quality of life 

and mood (Stewart et al., 2003). There is a strong incentive from a health-benefit 

standpoint to develop effective strategies to increase physical activity (O’Rourke, 
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Smith, & Nolte, 1984). Healthier lifestyles, which include adequate physical activity, 

have been associated with not only longer survival rates, but also with postponed 

and/or fewer years of disability common to later life. Vita, Terry, Hubert, and Fries 

(1998) studied a group of 1,741 university alumni and followed them for over 30 years. 

Greater cumulative disability was associated with less exercise. Understanding factors 

that contribute to the decline in physical activity—a downward trend in the emerging 

young adult population—would provide much needed insight into constructing 

effective interventions aimed at promoting healthy levels of activity throughout the 

lifespan (Von Ah, Ebert, Ngamvitroj, Park, & Kang, 2004). 
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2.6. Health Belief Model 

 The Health Belief Model (HBM) is a psychological model that attempts to 

explain and predict health behaviors. The HBM was first developed in the 1950s by 

social psychologist working in the U.S. Public Health Services (Hochbaum, 1958). 

The HBM is based on the understanding that a person will choose a health-related 

behavior if that person: (a) feels that a negative health condition can be avoided, (b) 

has a positive expectation that by taking a recommended action, he/she will avoid a 

negative health condition, and (c) believes that he/she can successfully accomplish a 

recommended health action.  

The HBM consisted of four constructs; the perceived Threats and net Benefits: 

perceived Susceptibility, perceived Severity, perceived Barriers, and perceived 

Benefits (Figure 1.1). These concepts were fundamental elements as accounting for a 

person's readiness to act. The construct of cues to action was added to show readiness 

and stimulate behavior. In addition, Janz and Becker added the concept of self-

efficacy or one's confidence in their ability to successfully perform an action (1984). 

This concept was added to help the HBM better fit the challenges of changing habitual, 

unhealthy behaviors (Rosenstock, 1974; Rosenstock, Strecher, & Becker, 1988) 

(Figure 1.2). 

In the HBM, the likelihood of an individual engaging in a preventive health-

care action is a function of the degree of threat perceived by that person and a 

benefits-to-costs analysis of those preventive actions. These variables are activated by 

cues to the health threat. 
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Source: Stretcher, V., & Rosenstock I.M. (1997). The Health Belief Model. In Glanz K., Lewis F.M., & Rimer 
B.K., (Eds.). Health Behavior and Health Education: Theory, Research and Practice. San Francisco: Jossey-Bass.  

 
Figure 2.1. Original Health Belief Model 
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Figure 2.2. Revised Health Belief Model 

 
 

 The HBM was first developed in the 1950’s by a group of investigators in the 

Public Health Service (Hochbaum, 1958). The focus in the PHS at that time was 

disease prevention as opposed to treatment of disease. The researchers developed a 

model to explain participation in health behaviors (Champion, 1984; Hochbaum, 1958; 

Janz & Becker, 1984; Rosenstock, 1974). Underlying the model, which was focused 

on beliefs, was the concept that individuals would be attracted by things viewed 

positively and repelled by things viewed negatively (Rosenstock, 1974). Perceptions 

or beliefs about health-related actions are the key components of the HBM. The 
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perceptions of Susceptibility to—and seriousness of—health problems combine to 

form a perceived threat to health.  

In its earliest form, the HBM proposed that in order for individuals to take 

action to avoid a disease, they would need to believe that they were personally 

susceptible to that disease; that the disease would have at least a moderately severe 

impact on some component of their life; and that taking action would result in a 

benefit either by reducing their Susceptibility to—or the Severity of— the impact of 

the disease. Additionally, any benefit of a particular action must outweigh the 

perceived barriers. These include cost, convenience, pain, or embarrassment 

(Rosenstock, 1974). 

 Numerous researchers have used the original model or some modification of 

this model in an effort to explain levels of participation in disease-preventing or 

health-promoting behaviors (Jacobs, 2002; Lee & Yuen Loke, 2005; Roden, 2004a; 

Williams-Avery & MacKinnon, 1996; Yarbrough & Braden, 2001). Researchers have 

also used this model in the development and validation of instruments to measure the 

concepts contained in the model (Champion, 1984; Maiman, Becker, Kirscht, Haefer, 

& Drachman, 1977; Roden, 2004b; Walker, Sechrist, & Pender, 1987). Becker’s 

version of the HBM provides a narrow representation of the relationship between 

Health Beliefs and health behaviors, and includes cues to action as the motivational 

trigger (Becker, 1974). Rosenstock, Strecher, and Becker (1988) proposed a further 

expanded Health Belief Model to include the concept of self-efficacy.  
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 The HBM has been frequently used as a theoretical framework utilized to 

examine health behaviors. Studies using the HBM have examined behaviors related to 

chronic illness. The model is especially useful in examining concepts in primary care, 

preventive medicine, and public health. The HBM model has been used to study 

health-related beliefs. In this study, the HBM used as a theoretical framework utilized 

to examine health behaviors including healthy eating behavior and physical activity 

for college students. 

Earlier studies focused mainly on primary and tertiary preventive behaviors. 

Janz and Becker (1984) reviewed the uses of the HBM in research from the early 

1970’s through 1984. Their review contained 46 studies including both prospective 

(n=18) and retrospective (n=28) studies examining a mix of preventive-health 

behaviors and sick-role behaviors. The results suggest that the HBM concepts are 

valuable as predictors in studies examining health behaviors. 

 Prior to 1984, the HBM was not frequently used to explain screening behaviors; 

however, in recent years it has been more used in describing health-screening 

behaviors. This increased use may be due in part to the work by Champion (1984) and 

the tool created to measure the concepts of the HBM. Champion’s focus was on 

breast-cancer screening, including use of self-breast exam and mammography 

(Champion, 1999; Champion & Miller, 1992). Since Champion’s work, the HBM has 

been used in a variety of populations to study Health Beliefs and behaviors. 

 Jacobs (2002) used the Champion Health Belief Model Scale modified to 

reflect beliefs about colon cancer; to measure Susceptibility; Seriousness; and Benefits 
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of, and Barriers to, surveillance for colon cancer. Jacob supported the concepts of 

perceived barriers and perceived seriousness as well as the sociodemographic variable 

of education as predictive of participation in health-maintenance visits.  

 The HBM has been compared to—and combined with—several other models 

in an attempt to explain health behaviors. In a comparison of the HBM and Reversal 

Theory, Finfgeld, Wongvatunyu, Conn, Grando, and Russell (2003) proposed that 

behavior change measured by the HBM is based on a more linear process, while the 

Reversal Theory fluctuates more and, therefore, is more suited to studying changes in 

or to health behavior. Using the HBM, increased understanding of factors that affect 

health beliefs and health related behaviors was the purpose of the study. The authors 

addressed the model’s usefulness in understanding the health decision-making process, 

and proposed that as individuals interact with people and events, their likelihood of a 

particular response or behavior may increase or decrease.  

 Other investigations have modified the HBM by combining it with other 

commonly used health-behavior models. In developing a model for cross-cultural 

research, Poss (2001) coupled the three concepts from the HBM with concepts of 

Theory of Reasoned Action (TRA). In the Poss’s blended model, the HBM concepts 

replace the singular concept of relative importance in the TRA. The contribution of 

this study is that it allows for a more culturally approach to the analysis of screening 

behaviors.  

The combination of the HBM and the TRA models was also used by Tussing 

and Chapman-Novakofski (2005). Their lesson plans included topics about 
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Susceptibility to and Severity of osteoporosis; overcoming barriers to reducing risk 

factors; and the benefits of calcium intake. There were statistically significant changes 

in perceived benefits of calcium intake and perceived Susceptibility to developing 

osteoporosis. Ninety-six percent of participants reported they intended to consume 

more dairy products within the next three months.  

 Other models include concepts utilized in the HBM or, like Poss (2001), and 

Tussing and Chapman-Novakofski (2005), who infused concepts into the HBM from 

other value-expectancy models. The Health Promotion Model (HPM) includes the 

concepts of perceived benefits and perceived barriers to health promoting behaviors, 

as well as the concept of modifying factors; however, it does not include perceptions 

of Susceptibility to and Severity of diseases (Pender, Murdaugh, & Parsons, 2006). 

Roden (2004b) incorporated the HBM as well as the concept of Behavioral Intention 

borrowed from the Theory of Planned Behavior (Ajzen, 1985). The author made a 

revision of the HBM for use with young families. A number of the value-expectancy 

theories have common themes related to beliefs, including benefits and barriers to 

action (Figure 2.3). 
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Sources: Ajzen, I. (1985). From intentions to actions: A theory of planned behavior. In J. Kuhl & J. Beckman 
(Eds.), Action control: From conception to behavior (pp. 11-13). Berlin: Springer-Verlag. 
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Figure 2.3 Theory of Planned Behavior 

 
 
 

 
Food Choices 
 
 Food choices like other health behaviors are affected by perception. Aikman, 

Min, and Graham (2006), examined the relationships between cognitive and affective 

information and individual attitudes toward a variety of foods as well as individuals’ 

perception of the healthiness of foods. They found informational bases were 

significant predictors of food choice with taste being the strongest predictor of food 

choice, followed by health, feelings of guilt, and need for comfort. They also found 

that an individual’s perception of the healthiness of foods was not correlated to the 

rankings of corresponding nutrition labels, suggesting that participants did not rely on 

the actual nutritional makeup of the food when deciding on its level of healthiness. 
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A qualitative study conducted  in a grocery store with a group of 29 adults 

examined food choices utilizing an emergent constant-comparative research process 

(Furst, Connors, Bisogni, Sobal, & Falk, 1996). The researchers found that people’s 

life-course experiences exerted major influences on their food choices with ideals, 

personal factors, social contexts, and food content being considerations when making 

a food choice. Individual choices were made by value negotiation between sensory 

perceptions; quality of the food; monetary considerations; convenience; health and 

nutrition; and managing relationships (considering other’s preferences and needs).  

Sociodemographic characteristics have also been found to affect food choices. 

Kuchler and Lin (2002) found, in their secondary data analysis of the Diet and Health 

Knowledge Survey, that race, age, education, income, and gender had significant 

effects on food-intake choices, and also on the consequential intake versus expenditure 

balance, as demonstrated by BMI. An additional finding in this study was that women 

who believed that their weight was not genetically predetermined had lower BMI 

values (This was reported as significant; however p value was not reported.) This 

finding suggests that a perception that family history is not a predetermination for 

obesity may also influence food choices. It could, however, be argued that people 

without a genetic predisposition toward obesity may view genetics as an unimportant 

factor related to obesity. Westenhoefer (2005) reported in a review of the literature 

that age and gender do impact food choices. The reviewed studies found that Health 

Beliefs and weight-control motivation may explain up to 50% of the gender 

differences in food choices. 
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College student populations have been shown to have poor eating habits. They 

choose foods that are high in fat and do not eat the recommended levels of fruits and 

vegetables (Hendricks & Herbold, 1998; Lee & Yuen Loke, 2005; Milligan et al., 

1997). The pattern of meal intake (skipping meals and high-calorie intake from snacks) 

has also been shown to have a significant relationship to the clustering of less-healthy 

lifestyle behaviors and to nutrient intake in a group of 1,245 Swedish adolescents aged 

15–16 years of age (Weinstein, 2000). It is reasonable to expect that this pattern may 

persist into the emerging adult population, in general. Convenience, quality of food, 

perceived health, and the nutrition of food, as well as relationships with peers could be 

potential barriers to, and benefits of, healthy diet choices. 

 
 
Eating Behavior 
 
 Dietary intake was measured in a variety of ways. Four self-report methods 

commonly used to assess dietary intake: (a) recalls, (b) food records, (c) food-

frequency questionnaires, and (d) food histories. One study evaluated the methods and  

found that while food-frequency questionnaires are not accurate for caloric intake, 

they can be used to evaluate intake of targeted foods, and they require minimal skill to 

complete (Wylie-Rosett, Wassertheil-Smoller, & Emler, 1990). Food-frequency 

questionnaires and diet histories are relatively easy to use, but do have the limitations 

associated with self-reporting (Calfas, Zabinski, & Rupp, 2000; Jones, 2002; 

Westerterp & Goris, 2002).  
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Another issue related to self-report methods of dietary assessments is that the 

measurement technique can interfere with the usual dietary pattern and; therefore, the 

validity of the intended measurement was affected. For validity of the measurement, 

the reference methods for nutritional assessment include total water loss; total energy 

expenditure; resting metabolic rate and physical activity; and doubly-labeled water 

(Westerterp & Goris, 2002). These methods are expensive and tend to be intrusive; 

therefore, they are not appropriate for studies with large numbers of participants and 

were not used in this study. The use of specific instruments in cohort studies, such as 

food and physical activity recalls, diaries, frequency reports, and histories, was 

supported (Prentice et al., 2004). 

 
 
Physical Activity 
 

There are numerous methods to measure physical activity. The most 

commonly used measures in research are self-report tools, accelerometers, and 

pedometers. Self-reported physical activity questionnaires have the advantages of 

being relatively inexpensive to use and are applicable in studies of large samples and 

with a variety of populations. They are a valid tool for gross classification of physical-

activity measurement such as recording low, medium, and high levels of an 

individual’s activity. They are limited, however, by self-report bias and, they are 

subject to error related to lack of specificity and the participant’s recall.  

Grubbs and Carter (2002) used the Exercise. Benefits/Barriers Scale (EBBS) to 

compare perceived benefits of, and barriers to, reported exercise behaviors in a sample 
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of 147 college undergraduates (ages 18–24) in a southern university. They compared 

EBBS responses of regular exercisers with the responses of those who did not exercise 

regularly. Mean scores for the benefits scale were higher in the exercisers as compared 

to the non-exercisers. Mean barriers scores were higher in the non-exercisers when 

compared with the scores of the exercisers. Brown (2005) also used the EBBS in 398 

college students and found that only a measurement of the benefits of exercise was 

able to significantly predict levels of physical activity.  

 In summary, insight into the strength of the relationship between the 

perceptions of benefits and barriers and the health behaviors of diet and nutrition and 

physical activity for a population of college students is needed. While benefits of, and 

barriers to, action are a mainstay of the HBM, it is possible that in emerging adults the 

effects are not consistent with findings in other populations. 

 
  

30 
 



Texas Tech University, Hak-Seon Kim, May 2010 
 

2.7. Objectives and Statement of Purpose 

For college students, the determinants of health related behavior are numerous, 

and many of the underlying factors are interrelated. This complexity has made it 

difficult to establish any unifying theory about health behavior. Insight into how and 

why food decisions are made is important to the successful promotion of healthy food 

to college students. Such promotions need to be informed and adaptable. The purpose 

of this research was to investigate how university students’ nutrition beliefs influence 

their health Behavioral Intention. 

The specific objectives of this study are  

(a) to assess college students’ objective nutrition knowledge and nutrition 

confidence;  

(b) to analyze the nutrition information sources used by college students; 

(c) to assess the influence of nutrition beliefs on Behavioral Intention for 

health;  

(d) to examine other factors influencing college students’ food choice 

decisions;  

(e) to find the gap between college student’s knowing and doing for their 

health and,  

(f) to validate the Health Belief Model for assessing college students’ health 

behavior. 
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CHAPTER III 

 

3. METHODOLOGY 

  In order to address this study’s objectives, quantitative methods were 

employed. A structured survey questionnaire (Appendix A) was used to investigate 

several factors: (a) objective Nutrition Knowledge; (b) Nutrition Confidence; (c) 

factors for food choice decisions; (d) source of nutrition information; (e) subjective 

and objective body image; (f) diet plan and behavior; (g) level of physical activity; (h) 

typical eating behavior; (i) comparison of eating behavior and physical activity prior 

to coming to college; (j) Benefit, Barrier, Susceptibility, and Severity; (k) Behavioral 

Intention to Eat Healthy Food and Behavioral Intention to Do Physical Activity; and, 

(l) demographic information. For questionnaire validity and reliability, confirmatory 

factor analysis (CFA), and Cronbach’s alpha test were employed.  

 

3.1. Questionnaire Design 

A questionnaire was developed based on a comprehensive review of the health 

belief model and nutrition knowledge literature. The survey consisted of 22 questions.  

Question 1 featured eight items to test objective knowledge about nutrition. 

Respondents were asked to indicate either true or false responses. The items were 

selected from an introductory nutrition class website 

(http://www.utexas.edu/courses/ntr311/). The website provided the information for 

basic nutrition items to test website visitor’s nutrition knowledge 
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(http://www.utexas.edu/courses/ntr311/testknow/testknow.html). The researcher, who 

had Masters’ degrees in food and nutrition, reviewed the items and conducted a pilot-

test on 20 graduate students in enrolled in the hospitality program. Based on the results 

of the reliability and validity test, 8 items out of 16 items were selected for this study 

(Table 4.1). 

  

Table 4.1 
Items for objective nutrition knowledge 

Statements   

Vitamin C prevents the common cold.  True False 

A raw egg in orange juice is a healthy breakfast drink.  True False 

Tomato sauce is a healthy food.  True False 
Olive and canola oils are better for you than corn and soybean 

(vegetable) oil.  True False 

Sugar should be avoided in the diet because it causes hyperactivity, 
heart disease, and obesity.  True False 

Zinc is a critical nutrient for young adults.  True False 

Margarine is better for you than butter.  True False 
It is OK to eat a lousy diet as long as you take a vitamin pill each 

day.  True False 

 

Question 2 included three items about the respondents’ confidence in their 

nutrition knowledge, denoted as Nutrition Confidence. In question 3, respondents were 

asked to indicate to what degree they agreed with selected factors regarding food 

choice. A 5-point Likert-type rating scale was used for the items' measurement 

ranging from (1) not at all important to (5) very important. Question 4 dealt with 

nutrition information sources. Questions 5 to 12 were about college students’ 
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perceptions about their body image and diet behavior. Question 13 concerned 

participants’ physical activity. Question 14 featured items regarding current eating 

behavior. In question 15, participants were asked about changes in eating behavior and 

physical activity over time. In question 16, respondents were asked to indicate to what 

degree they agreed with the benefits of their healthy food choice. Question 17 featured 

items concerning the Barriers to healthy food choices. Questions 18 and 19 were about 

college students’ Behavioral Intentions to Eat Healthy Food and to do Physical 

Activity. Even though this study designed for university foodservice setting, health 

related behavior cannot be separated from physical activity. That’s why behavioral 

intentions included both eating healy food and doing physical activity together. 

Questions 20 and 21 were about perceived Susceptibility and Severity of obesity, 

diabetes, cardiovascular disease, and osteoporosis. Finally, the last items consisted of 

demographic information (Appendix A). 

 

3.2. Pilot Study 

Two pilot studies were conducted during the Fall 2009 and Spring 2010. The 

primary purpose of these studies was to determine whether the instrument could be 

clearly understood by respondents and to ensure reliability of the instrument. For the 

first pilot test, questionnaires were distributed to 20 graduate students in the 

department of Nutrition, Hospitality, and Retailing at Texas Tech University. The data 

from the pilot study were analyzed and examined for frequency of the knowledge 

section and the reliability of the question scales. The second pilot test was conducted 
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with 30 undergraduate students in the department of Political Sciences at Texas Tech 

University. Using Cronbach’s alpha coefficients for the item scales, all proposed 

factors reported above .70, with factor analysis verifying construct validity as well.  

 

3.3. Data and Sample 

 The study used a convenience online sampling method. Questionnaires using 

an online survey engine (Qualtrics.com) were distributed to college students enrolled 

in southwestern university during Spring 2010. For instrument reliability and validity, 

more than 250 samples were required (Wildt & Shtola, 1978). In February 2010, six 

university instructors were contacted with a request to distribute the questionnaire to 

280 potential respondents. If the instructors used an online learning system such as 

Blackboard and WebCT, they posted the online survey webpage and URL with an 

announcement through their eLearning system. The remaining instructors sent an e-

mail to their students with the recruitment message and URL for the survey (Appendix 

B). 

During the recruitment process, students were informed that participation was 

voluntary and that the participants could withdraw at any time. The survey was posted 

on the Qualtrics website for two weeks: from the fourth week of February to through 

the first week of March. The study was approved by the Institutional Review Board 

(IRB) at Texas Tech University (Appendix C).  
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3.4. Hypotheses of Research 

The purpose of this research was to investigate how college students’ nutrition 

beliefs influence their health Behavioral Intention. For the purposes of this study, the 

following terms were used: 

• Nutrition Confidence – confidence in nutrition knowledge 

• Susceptibility – the degree to which a person believes that he or she is likely 

to contract a specific disease or condition during their lifetime 

• Severity - the level to which a person believes the potential disease or 

condition would impact a person’s [his or her] life. 

• Benefit – the level of a person’s expected health impact derived from eating  

healthy food.  

• Barrier – the level of resistance to serving and consuming healthy food. 

 

Moreover, this study proposed and investigated five hypotheses concerning 

nutrition knowledge, nutrition beliefs, and behavioral intentions including eating 

healthy food and engaging in physical activity. 

 Hypothesis 1: College students with a high level of nutrition knowledge will 

have confidence in their nutrition knowledge (nutrition knowledge).  

 Hypothesis 2: College students who are confident in their knowledge of 

nutrition will have strong nutrition beliefs.  

 H2a: College students who are confident in their knowledge of 

nutrition will have a high level of Susceptibility  

36 
 



Texas Tech University, Hak-Seon Kim, May 2010 
 

 H2b: College students who are confident in their knowledge of 

nutrition will have a high level of Severity.  

 H2c: College students who are confident in their knowledge of 

nutrition will have a high level of Benefit from health behavior.  

 H2d: College students who are confident in their knowledge of 

nutrition will have a low level of Barrier to health behavior.  

 Hypothesis 3: College students with strong beliefs in nutrition will have high 

level of positive behavioral intention. 

 H3a: College students with high level of Susceptibility will have high 

level of Behavioral Intention for healthy food. 

 H3b: College students with high level of Susceptibility will have high 

level of Behavioral Intention for physical activity. 

 H3c: College students with high level of Severity will have high level 

of Behavioral Intention for healthy food. 

 H3d: College students with high level of Severity will have high level 

of Behavioral Intention for physical activity. 

 H3e: College students with high level of Benefit will have high level of 

Behavioral Intention for healthy food. 

 H3f: College students with high level of Benefit will have high level of 

Behavioral Intention for physical activity 

 H3g: College students with low level of Barrier will have high level of 

Behavioral Intention for healthy food. 
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 H3h: College students with low level of Barrier will have high level of 

Behavioral Intention for physical activity 

 Hypothesis 4: Nutrition factors are not the major factor in determining food 

choice for college students. 

 Hypothesis 5: Male and female college students exhibit differences in food 

choice behavior. 
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3.5. Specified Hypothesized Model 

 A graphical representation of the specified model for this study can be seen in 

Figure 5.1. It is a modification of the Rosenstock, Strecher and Becker (1988) studies 

on social learning and the Health Belief Model. This model incorporates the objective 

nutrition knowledge as a predictor for nutrition confidence in the process of health 

belief and health Behavioral Intentions for respondents’ health.  

 

 
Note. a Nutrition confidence = confidence in nutrition knowledge; b Susceptibility = belief that they have a high 
chance to get diseases sometime in their life; c Severity = belief that they are worried about getting the disease; d 

Benefit = expectation that they will have benefit from healthy diet; e Barrier = importance of potential barriers to a 
healthy diet  

Confidence

Objective 
Knowledge

Susceptibility

Severity Behavioral 
Intention to Eat 
Healthy Food

Behavioral 
Intention to do 

Physical 
Activity

Barrier

Benefit

Threat

Expectation

Behavioral Intention

 
Figure 5.1 College Students’ Health Belief Model 
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3.6. Statistical Analysis 

The data were collected in February 2010 using a convenience online sampling 

method (Qualtrics.com). As a pilot study, 20 graduate students and 30 undergraduate 

students were asked to complete the questionnaire. After accepting the face validity of 

items, the website address was distributed to 280 college students.  

The data analysis was completed in six steps. 

1. Demographic statistics were examined to determine the respondents’ 

sociodemographic factors.  

2. A t-test and analysis of variance (ANOVA) were used to examine any 

significant difference among demographic characteristics in the overall level of 

college students’ nutrition belief.  

3. A measurement model was tested using Confirmatory Factor Analysis 

(CFA). Seven factors including nutrition confidence, susceptibility, severity, benefit, 

barrier, behavioral intention to eat healthy food, and behavioral intention to do 

physical activity from the literature review were used as the latent variables. The 

multiple-item scales of constructs were subjected to a CFA to determine whether the 

manifest variables reflected the hypothesized latent variables. The adequacy of the 

items was assessed by composite reliability, convergent validity, and discriminant 

validity. 

4. To test the reliability and internal consistency of each factor, Cronbach’s 

Alpha of each factor was determined and the factors with Alpha of .6 were retained for 

further analysis. The most commonly reported estimate of reliability is Cronbach’s 
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coefficient alpha (α), which measures internal consistency reliability or the degree to 

which responses are consistent across the items with a single measure. If the internal 

consistency is low, the content of the items may be heterogeneous such that the total 

score is not the best analysis for the measure. Cronbach’s Alphas of latent constructs 

were satisfactory for the seven constructs (.70 -.90) in this study, indicating acceptable 

internal consistency (Cronbach, 1951; Kline, 2004).  

5. Once the measures were validated, structural equation modeling (SEM) was 

used to test the validity of the proposed model. SEM was used to apply the College 

Students’ Health Belief Model. Relationships between demographic factors, threat, 

expectation, and behavioral intentions of eating behavior and physical activity were 

examined.  

6. Multiple regression analysis was conducted to compare the result of SEM.  
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CHAPTER IV 

 

4. RESULTS AND DISCUSSION 

  

4.1. Data Management and Screening 

Using Qualtrics.com, 251 questionnaires were collected and used for the 

statistical analysis. SPSS 16.0 was used to manage, screen, and analyze the data. Data 

were downloaded directly into Microsoft Excel using one of the functions at 

Qualtrics.com, then imported into SPSS 16.0. Range and frequency checks were used 

to insure that no variables were outside the range of possible values. 

While care was taken during the data collection phase, missing data did occur 

in the questionnaire. Univariate statistics including frequency tables and histograms 

were constructed for all variables to assess for missing values. The distribution of the 

data was examined for normality and identification of possible outliers. Missing 

values were examined for systematic patterns. With the exception of the BMI 

calculation, missing values within scales were replaced using the median value for that 

variable provided no more than one value was missing within the scale, Scale scores 

were calculated in Excel then imported into SPSS. This process utilized only those 

cases with complete data for the variables being analyzed. Data were then analyzed for 

outliers using box plots. Outliers were identified as those values more than three 

standard deviations from the mean. Outliers were examined to assess accuracy of data 

entry. If an outlier represented an actual value, data were analyzed with the outlier in 
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the distribution as well as with the outlier removed. The effect, if any, of the outliers 

on the results was addressed in the discussion of results. Box plots were also used to 

identify subjects falling in the upper and lower quartiles of the scales.  

 

4.2. Descriptive Statistics of Sample 

Descriptive statistics of demographic variables were helpful in describing the 

sample, which aided in evaluating generalizability of the findings. Descriptive 

statistics including frequencies and measures of central tendencies (mean, median, 

mode) and dispersion (range and standard deviation) were used to explore and 

describe the demographic variables of age, race, classification, self-reported body 

image, and BMI. Tables with percentages, means, standard deviations, and ranges 

were used to summarize the data. The demographic results for the sample were 

compared to the demographics of the university population to confirm that the sample 

was representative of the population being investigated.  

The sociodemographic characteristics of respondents in this study are exhibited 

in Table 6.1. Forty-nine percent of the respondents were male students and 51% were 

female. Sixty-eight percent of the respondents were White and 15.1%, 12.4%, 2.8% 

and 1.6% were Asian, Hispanic, African-American, and other, respectively. The most 

frequently occurring classification group was Sophomore (41.8%), followed by Junior 

(21.5%), Senior (21.1%), Graduate (11.2%) and Freshman (4.4%). The average of the 

all respondents’ age was 21.98 (SD = 3.783) and male students (M = 22.75, SD = 4.11) 

were older than female student (M = 21.23, SD = 3.282; t(231.20) = 3.22, p  
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Table 6.1.  
Demographic Characteristics (N = 251) 

Frequency Percent

Gender

Male 122 48.6

Female 129 51.4

Total 251 100

Ethnicity

White 171 68.1

Hispanic 31 12.4

African-American 7 2.8

Asian 38 15.1

Other 4 1.6

Total 251 100

Classification

Freshman 11 4.4

Sophomore 105 41.8

Junior 54 21.5

Senior 53 21.1

Graduate 28 11.2

Total 251 100

Age

Less than 20 107 42.6

21-25 110 43.8

26-30 20 8.0

More than 31 11 4.4

Total 251 98.8

How often do you typically use 
university foodservice (any type of 

meal on campus) per a week?

More than 4 times a week 42 16.7

2~3times a week 77 30.7

Once a week 43 17.1

Less than once a week 89 35.5

Total 251 100
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< .001). The respondents were predominantly between 18 and 25 years of age. With 

regard to respondents' frequency for using university foodservice, about half of the 

respondents answered “more than two times a week” (47.4%). 

 

4.3. Objective Nutrition Knowledge and Nutrition Confidence. 

 
None of the respondents were able to answer all eight nutrition questions 

correctly. Overall, respondents answered 51% of the objective nutrition questions 

correctly. Their level of nutrition confidence, how confident they were in their 

knowledge of nutrition, was just at the mid-point (M = 3.49, SD = .75), indicating that 

they considered themselves somewhat knowledgeable about nutrition. There was no 

significant difference between male and female students’ objective nutrition 

knowledge. To compare their objective knowledge and nutrition confidence, the points 

of objective knowledge were categorized in five segments based on the number of 

correct answers: (1 - 2 = not at all knowledgeable, 3 = not knowledgeable, 4 = neutral, 

5 = knowledgeable, and 6 - 7 = very knowledgeable).  

 As shown in Table 6.2, there was significant correlation between objective 

nutrition knowledge and nutrition confidence. This study used a mean value of 

nutrition confidence as an indicator of overall nutrition confidence. The result of the 

correlation showed overall subjective knowledge had significant correlation with all 

three nutrition confidence items. In addition, nutrition confidence had a significant 

correlation with overall subjective knowledge. One item asked about the level of 

agreement with statement “I have more nutrition knowledge compared to my peers.” 
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Table 6.2  
Correlation of objective knowledge and nutrition confidence  

Overall Subjective 
Knowledge 

Subjective 
Knowledge 1a

Subjective 
Knowledge 2b

Subjective 
Knowledge 3c

Nutrition Confidence 0.14* 0.12 0.17** 0.06

Overall Subjective Knowledge 0.87** 0.89** 0.84**

Subjective Knowledge  1a 0.67** 0.59**

Subjective Knowledge  2b 0.61**

Subjective Knowledge  3c

 
Note. *p  < .05. ** p  < .01. a I am knowledgeable about nutrition information. b I have more nutrition knowledge 
compared to my peers. c I am confident in knowing which food is good for health. 
 

 

 

4.4. Nutrition Information Sources 

Table 6.3 shows that the primary nutrition information sources used by the 

respondents included: internet (22.2%), television (17.9%), their friends and/or 

relatives (17.8%), and nutrition related classes (17.6%). Books on nutrition (10.6%), 

research journal or magazines (8.0%), and newspaper (4.9%) were other resources 

providing nutrition information for the responding college students. According to a 

study conducted by Freislinga, Haas, and Elmadfa (2010), television and internet as a 

source of nutrition information are positively associated with daily fruit and beverage 

consumption among adolescents. It appears that mass media plays an important role as 

a source of nutrition information.  
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Table 6.3  
Nutrition Information Sources 

Information Sources * Frequency Percent

Books on Nutrition 84 10.6

Television 142 17.9

Research journal of Magazines 63 8.0

Internet 176 22.2

Friends or Family members 141 17.8

Classes 139 17.6

Newspaper 39 4.9

Other 8 1.0

Total 792* 100

 
Note. * Multiple responses allowed. 
 
 
 
4.5. Body Mass Index (BMI) and self-reported body image of respondents 

Body Mass Index (BMI) was calculated from respondents’ weight and height 

using the BMI formula (Figure 6.1). Calculating BMI is one of the easy methods for 

assessment of underweight, normal weight, overweight, or obese populations. Because 

the calculation requires only height and weight, it is an inexpensive and easy-to-use 

method for clinicians and for the general public. The use of BMI allows people to 

compare their own weight status to that of the general population.  
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Figure 6.1. Calculation of Body Mass Index (BMI) 

 
 

Since nine respondents (3.6%) did not report their weight, it was not possible 

to calculate their BMI. Figure 6.2 shows the histogram and normal curve of BMI. The 

x-axis shows the BMI for respondents to the survey, and the y-axis reports the 

frequency or count for occurrences of BMI. The histogram illustrated the central 

tendency of the dataset.  
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Figure 6.2. Histogram and normal curve of respondents’ BMI 

N = 242
M = 23.7
SD = 4.07

 

Means of the BMI were compared among the demographic groups with regard 

to their ethnicity, classification, and age. As shown in Table 6.4, significant 

differences were found among demographic groups regarding the means of the BMI. 

Respondents with different demographic backgrounds had different levels of BMI. 

The 20 or younger age group (M = 21.38, SD = 2.50), Asian (M = 21.94, SD = 3.80), 

and Freshman groups (M = 21.81, SD = 2.55) had a significantly lower level of BMI 

than other groups. 
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Table 6.4 
Result of ANOVA between BMI and Demographics (N=242) 

 

N M SD F

Classification Freshman 11 21.81a 2.55 3.94**

Sophomore 100 24.78b 4.39

Junior 51 23.08a,b 4.10

Senior 52 23.48a,b 3.58

Graduate 28 22.13a,b 3.18

Total 242 23.70 4.07

Ethinicity White 166 23.77a,b 4.13 3.68**

Hispanic 29 25.70b 3.76

African-American 6 23.27a,b 1.81

Asian 37 21.94a 3.80

Other 4 23.38a,b 2.04

Total 242 23.70 4.07

Age 20 or younger a 12 21.38a 2.50 4.26**

21-25 191 23.68a,b 4.01

26-30 24 26.02b 4.73

31 or older 13 22.93a 2.21

Total 240 23.76 4.04

Note. ** p <  .01. a, b, c. The mean difference is significant at the p < .05 level in post hoc (Duncan) test.  
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The self-reported body image and BMI between male and females was 

compared. As shown in Table 6.5, results of the t-test showed that there were 

significant differences in terms of self-reported body image and actual BMI. Female 

students’ self-reported body image (M = 3.09, SD = .67) and BMI (M = 21.85, SD = 

3.20) were significantly lower than male students’ self-reported body image (M = 3.30, 

SD = .80) and BMI (M = 25.59, SD = 4.00).  

These findings are consistent with previous study. According to Davy, Benes 

and Driskell, (2006) there was a significant difference by sex for self-reported heights 

and weights. Moreover, in the study, BMI values were significantly different by sex 

(25.2 ± 3.6 men, 22.4 ± 3.5 women). 

 

Table 6.5 
Gender comparison of self-reported body image and BMI 

Male Female
t

N M SD N M SD

Self-reported body image (N = 251) 122 3.30 0.80 129 3.09 0.67 2.25*

BMI (N = 242) 120 25.59 4.00 122 21.85 3.20 8.03***

 
Note. *  p < .05, ***p < .001.  

 

 

To compare self-reported body image and BMI, ranges in a 5-point Likert 

scale (1 = very underweight, 2 = slightly underweight, 3 = about the right weight, 4 = 

slightly overweight, and 5 = very overweight) were combined into the following four 
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categories: Underweight, Normal, Overweight, and Obese. Thus, 1 and 2 collapsed to 

become one category named “underweight,” 3 was placed into the “normal” category, 

4 was categorized as “overweight,” and 5 was referred to as “obese.” Then, 

respondents’ BMIs were categorized into four types of body image (underweight = < 

18.5, normal = 18.5~24.9, overweight = 25.0~29.9, and obese > = 30).  

Table 6.6 shows self-reported body image and BMI status together. While 55% 

of the respondents reported that they believed they had a normal body size, 61% of the 

respondents were actually normal body size (BMI = 18.5-24.9), the remaining 

respondents were overweight (24.0%), underweight (8.3%), or obese (6.6%). A Chi-

square test revealed that there was a strong association between self-reported body 

image and BMI status (x² = 170.54, p < .001). The results showed that most of the 

respondents had an accurate body image. More than 65% of respondents (67.76%) 

reported their body image as the same as their BMI status (Table 6.6).  

These findings indicate that, contrary to a previous study, self-reported body 

image and BMI status were significantly correlated. According to Kostanski, Fisher, 

and Cullone (2004), body image dissatisfaction differed significantly depending on 

gender and body mass. That is, for female respondents there was a significant increase 

in body dissatisfaction across bodyweight, which reflected a predominant desire to be 

thinner. In contrast, for males, there was a differential pattern with those who were 

overweight wanting to be thinner, and those who were underweight wanting to be 

heavier. However, in the current study no such discrepancy was shown between 

participants’ self-reported body image and actual BMI status. 
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Table 6.6 
Crosstabulation of Self-Reported Body Image and BMI  

BMI status Frequency

N(%) ²
Self-Reported Body Image Underweight Normal Overweight Obese

Underweight 16 16 2 0 34 (14.3) 170.00***

Normal 4 112 18 0 134 (54.6)

Overweight 0 19 34 14 67(27.5)

Obese 0 1 4 2 7(3.6)

Total N(%) 20 (8.3) 152 (61.2) 28 (24.0) 16 (6.6) 242(100.0)
 

*** p < .001. 
 
 
 
4.6. Eating Behavior and Physical Activity of Respondents 

The survey included items asking about the changes to respondents’ eating 

habits and physical activity after they came to the university.  As shown in Table 6.7, 

crosstab analysis showed that there were no differences between male and female 

students in terms of their diet and physical activity, and male and female students had 

similar patterns of change. However, 44% of respondents answered that their diets 

were more healthful prior to coming to college, and more than half of the respondents 

answered that they engaged in more physical activity prior to college. In a previous 

study, similar results were found in terms of the decline in physical activity for college 

students (Von Ah, Ebert, Ngamvitroj, Park, & Kang, 2004). 
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Table 6.7 
Changes of Respondents’ Diet and Physical Activity after Coming to College (N=251) 

Frequency

N(%)

Gender 
N(%)

²
Male Female

How would you characterize the healthfulness of your diet? 1.44
(p=0.49)

My diet was more healthful prior to coming to college 110(43.8) 58(47.5) 52(40.3)

My diet is about the same in healthfulness since coming to   
college 86(34.3) 40(32.8) 46(35.7)

My diet was less healthful prior to coming to college 55(21.9) 24(19.7) 31(24.0)

Total 251(100.0) 122(100) 129(100)

How would you characterize your level of physical activity? 1.13
(p=0.569)

I engaged in more exercise/physical activity prior to coming to 
college 134(53.4) 65(53.3) 69(53.5)

I engaged in about the same amount of exercise/physical activity 
as I have since coming to college 66(26.3) 35(28.7) 31(24.0)

I engaged in less exercise/physical activity prior to coming to 
college 51(20.3) 22(18.0) 29(22.5)

Total 251(100.0) 122(100) 129(100)
 

 

Table 6.8, Table 6.9, and Table 6.10 report respondents’ typical eating 

behavior, physical activity, and diet plan. More than half of the respondents were 

eating fruit more than once per day, and 65% of the respondents ate green salad more 

than once per day. However, about half of the respondents ate hamburger, hot dogs, or 

sausage more than once per day and 48% of respondents ate French fries or potato 

chips more than once per day. A Chi-square revealed significant differences in eating 

behavior between male and female students, and there were also different levels of 

physical activity reported between male and female students. There was a significant 

difference between males and females in the items asking: “On how many of the past 

54 
 



Texas Tech University, Hak-Seon Kim, May 2010 
 

7 days did you do exercises to strengthen or tone your muscles, such as push-ups, sit-

ups, or weight lifting?”  “How many times do you eat green salad per day?” and “How 

many times do you eat French fries or potato chips?” Generally, male students’ 

physical activity rate was higher than females (Table 6.8). Female students’ eating 

behavior appeared better than male students’ eating behavior. Female students’ 

frequency of eating green salad was significantly higher than male students. Also, 

male students’ frequency of eating French fries or potato chips was significantly 

higher than female students (Table 6.9). There were other significant differences in 

diet between female and male students (Table 6.10). Fifty eight percent of female 

students answered that they are trying to lose weight, and about half of the female 

students reported that they had dieted to lose weight or keep from gaining weight. In 

addition, more than 70% of female respondents reported they did exercise to lose 

weight or keep from gaining weight.  

 
 
4.7. Variables in the Health Belief Model by Demographics 

Means of the proposed variables in the health belief model were compared 

among the demographic groups with regard to their gender, ethnicity, classification, 

and age. As shown in Table 6.11, there no significant differences among the 

demographic profiles in terms of their nutrition confidence, Barrier, Benefit, or 

Behavioral Intention to Do Physical Activity. Male and female students had similar 

patterns of perception in the proposed variable. However, there was a significant  
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Table 6.8 
Gender Comparison in the Level of Physical Activity (N=251) 

Level of physical activity
Frequency

N(%)

Gender 
N(%)

²
Male Female

On how many of the past 7 days did 
you exercise or participate in sports 
activities that made you sweat or 
breathe hard for at least 20 minutes? 

0 day 38(15.1) 19(15.6) 19(14.7) 2.89
1~2 days 70(27.9) 31(25.4) 39(30.2)

3~4 days 86(34.3) 39(32.0) 47(36.4)

5 days or more days 57(22.7) 33(27.0) 24(18.6)

Total 251(100.0) 122(100) 129(100)

On how many of the past 7 days did 
you do stretching exercises, such as toe 
touching, knee bending, or leg 
stretching? 

0 day 50(19.9) 25(20.5) 25(19.4) 1.15
1~2 days 68(27.1) 36(29.5) 32(24.8)

3~4 days 92(36.7) 41(33.6) 51(39.5)

5 days or more days 41(16.3) 20(16.4) 21(16.3)

Total 251(100.0) 122(100) 129(100)

On how many of the past 7 days did 
you do exercises to strengthen or tone 
your muscles, such as push-ups, sit-
ups, or weight lifting?

0 day 64(25.5) 27(22.1) 37(28.7) 8.92*
1~2 days 65(25.9) 25(20.5) 40(31.0)

3~4 days 65(25.9) 34(27.9) 31(24.0)

5 days or more days 57(22.7) 36(29.5) 21(16.3)

Total 251(100.0) 122(100) 129(100)

On how many of the past 7 days did 
you walk or bicycle for at least 30 
minutes at a time? (Include walking or 
bicycling to or from class or work.) 

0 day 49(19.5) 26(21.3) 23(17.8) 2.65
1~2 days 60(23.9) 32(26.2) 28(21.7)

3~4 days 71(28.3) 35(28.7) 36(27.9)

5 days or more days 71(28.3) 29(23.8) 42(32.6)

Total 251(100.0) 122(100) 129(100)
 

Note. *p < .05. **p < .01. *** p < .001.  
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Table 6.9 
Gender Comparison in Typical Eating Behavior (N=251) 

Typical eating behavior Frequency
N(%)

Gender
N(%) ²

Male Female
How many times do you eat fruit per day? 3.48

0 time 52(20.7) 29(23.8) 23(17.8)

1 time 132(52.6) 66(54.1) 66(51.2)

2 times 43(17.1) 16(13.1) 27(20.9)

3 times or more times 24(9.6) 11(9.0) 13(10.1)

Total 251(100.0) 122(100) 129(100)

How many times do you drink fruit juice per day? 4.44
0 time 95(37.8) 39(32.0) 56(43.4)

1 time 104(41.4) 54(44.3) 50(38.8)

2 times 40(15.9) 21(17.2) 19(14.7)

3 times or more times 12(4.8) 8(6.6) 4(3.1)

Total 251(100.0) 122(100) 129(100)

How many times do you eat green salad per day? 11.69**
0 time 87(34.7) 52(42.6) 35(27.1)

1 time 132(52.6) 60(49.2) 72(55.8)

2 times 23(9.2) 5(4.1) 18(14.0)

3 times or more times 9(3.6) 5(4.1) 4(3.1)

Total 251(100.0) 122(100) 129(100)

How many times do you eat hamburger, hot dogs, or sausage? 35.27***
0 time 98(39.0) 28(23.0) 70(54.3)

1 time 106(42.2) 57(46.7) 49(38.0)

2 times 34(13.5) 25(20.5) 9(7.0)

3 times or more times 13(5.2) 12(9.8) 1(0.8)
Total 251(100.0) 122(100) 129(100)

How many times do you eat French fries or potato chips? 8.70*
0 time 85(33.9) 41(33.6) 44(34.1)

1 time 122(48.6) 52(42.6) 70(54.3)

2 times 32(12.7) 23(18.9) 9(7.0)

3 times or more times 12(4.8) 6(4.9) 6(4.7)

Total 251(100.0) 122(100) 129(100)
 

Note. *p < .05. **p < .01. *** p < .001. 
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Table 6.10  
Gender Comparison in Diet (N=251) 

Typical eating behavior Frequency
N(%)

Gender
N(%) ²

Male Female

What are you trying to do about your weight? 20.24***

Lose weight 125(49.5) 49(40.2) 76(58.9)

Gain weight 40(15.9) 32(26.2) 8(6.2)

Stay the same weight 50(19.9) 24(19.7) 26(20.2)

Not trying to do anything 36(14.3) 17(13.9) 19(14.7)

Total 251(100.0) 122(100) 129(100)

Did you diet to lose weight or keep from gaining weight ? 7.90**

Yes 107(42.6) 41(33.6) 66(51.2)

No 144(57.4) 81(66.4) 63(48.8)

Total 251(100.0) 122(100) 129(100)

Did you exercise to lose weight or keep from gaining weight ? 13.75***

Yes 149(59.4) 58(47.5) 91(70.5)

No 102(40.6) 64(52.5) 38(29.5)

Total 251(100.0) 122(100) 129(100)

Did you vomit to or take laxatives to lose weight or keep from gaining weight ? 2.31

Yes 8(3.2) 6(4.9) 2(1.6)

No 243(96.8) 116(95.1) 127(98.4)

Total 251(100.0) 122(100) 129(100)

Did you take diet pills to lose weight or keep from gaining weight ? 0.59

Yes 13(5.2) 5(4.1) 8(6.2)

No 238(94.8) 117(95.9) 121(93.8)

Total 251(100.0) 122(100) 129(100)
 

Note. *p < .05. **p < .01. *** p < .001.  
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difference in the level of Behavioral Intention to Eat Healthy Food between male and 

female students.  

There were significant differences in perceived Susceptibility and Severity in 

terms of age group. Interestingly, the “20 and younger” group perceived higher 

Susceptibility and Severity than other age groups. Similarly, freshman had a higher 

level of Susceptibility and Severity than all the other classification groups.  

Most respondents whose answers fell in the Obese or Overweight categories 

had lower levels of Susceptibility and Severity than did respondents in the Normal and 

Underweight categories. However, even though African-American respondents had 

higher levels of Severity, they had significantly lower levels of Behavioral Intention to 

Eat Healthy Food. Obesity is more common in African Americans than other ethnic 

groups and they usually eat fast foods included hamburgers, French fries and hot dogs 

(Lee, 2010). Interestingly, Asians had lower levels of Severity, but they had 

significantly higher levels of Behavioral Intention to Eat Healthy Food. In Asian 

cultures, chronic disease is not that common as compared with Western cultures and 

other ethnicities. Moreover, eating patterns in Asia are cereal-based and low in fat 

compared to Western diets. Another explanation of these findings could be related to 

availability and accessibility of fruits and vegetables.  
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Table 6.11 
 Results of ANOVA between Proposed Variables and Demographic Profiles 

Mean Value for the Proposed Variables

Demographic 
Profile Confidence Susceptibility Severity Barrier Benefit BI Eating BI Activity

Gender 
Male 3.46 2.90 2.91 2.54 3.88 3.29a 3.82
Female 3.53 3.04 2.78 2.70 3.95 3.60b 3.87
F-test 0.68 1.49 0.95 2.15 0.67 8.95* 0.25

Age 
= < 20 3.53 3.33b 3.10c 2.47 3.89 3.50 4.17
21-25 3.48 3.04ab 2.94bc 2.68 3.92 3.44 3.84
26-30 3.53 2.50a 2.24a 2.29 3.98 3.36 3.82
31 or more 3.64 2.48a 2.35ab 2.35 3.70 3.59 3.72
F-test 0.59 5.01*** 4.59*** 1.97 0.57 0.23 0.61

Classification
Freshman 3.45 3.30b 3.25b 2.73 3.74 3.64 4.15
Sophomore 3.43 2.99b 2.75b 2.56 3.89 3.34 3.77
Junior 3.47 3.17b 3.12ab 2.60 3.91 3.47 3.86
Senior 3.62 2.96b 2.99b 2.82 4.07 3.58 4.01
Graduate 3.61 2.43a 2.28a 2.48 3.79 3.48 3.65
F-test 0.75 3.93*** 4.04*** 1.00 1.3 0.97 1.27

Body Image 
Underweight 3.41 3.22c 3.26c 2.61 3.95 3.65 3.73
Normal 3.50 3.14bc 2.98bc 2.72 3.91 3.47 3.86
Overweight 3.57 2.74ab 2.66ab 2.48 3.96 3.41 3.90
Obesity 3.33 2.38a 2.16a 2.24 3.92 3.15 3.67
F-test 0.50 6.41*** 4.97*** 2.18 0.10 1.11 0.39

Ethics
White 3.46 3.00a 2.91ab 2.62 3.94 3.44b 3.89
Hispanic 3.62 2.89a 2.77ab 2.50 3.97 3.53b 4.06
African-

American 3.24 3.86b 3.86c 3.34 3.60 2.62a 3.52

Asian 3.63 2.68a 2.37a 2.54 3.82 3.63b 3.56
Other 3.33 3.38ab 3.56bc 2.95 4.00 2.75a 3.75
F-test 0.89 3.25* 4.48*** 1.55 0.80 3.12* 1.76

 
Note. *p < .05. **p < .01. *** p < .001.  
a, b, c. The mean difference is significant at the p < .05 level in post hoc (Duncan) test.  
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4.8. Normality Test 

Because path Analysis and multiple regression assumes that variables have 

normal distributions, non-normally distributed variables (highly skewed or kurtotic 

variables, or variables with substantial outliers) can violate the tests. To ensure that the 

data satisfied these assumptions, this study used a mean value for each variable, and 

univariate normality tests were run on the proposed variables. The normality of the 

variables was examined in terms of skewness and kurtosis. “Skewness” is a reflection 

of the symmetry of the distribution. “Kurtosis” is a measure of the amount of data in 

the tails as opposed to the central part of the distribution. When the absolute value of 

the skew index is larger than 3.0 and the kurtosis index is larger than 10, the univariate 

normality assumption is violated. As shown in Table 6.12, all the proposed variables 

in this model met the normality assumptions. 

Table 6.12 
Result of Normality Test of Proposed Variables  

N Mean SD Skewness Kurtosis

NC 251 3.50 0.75 -0.58 1.23

SUS 251 2.97 0.88 -0.56 -0.44

SEV 251 2.85 1.05 -0.62 -0.64

BEN 251 2.62 0.88 -0.11 -0.69

BAR 251 3.91 0.63 -1.29 4.79

BIHF 251 3.45 0.83 -0.13 -0.12

BIPA 251 3.85 0.90 -0.64 0.32

 
Note. NC = Nutrition Confidence, SUS = Susceptibility, SEV = Severity, BEN = Benefit, BAR = Barrier,  
          BIHF = Behavioral Intention to eat Healthy Food, BIPA = Behavioral Intention to do Physical Activity 
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4.9. Test of Measurement Model 

Structural Equation Modeling (SEM) with a maximum likelihood method was 

used to test the relationships among constructs, following the two-step approach in 

which the measurement model was first confirmed, and then the structural model was 

tested. The questionnaire was pre-tested for comprehension of instructions and 

terminology with 20 graduate students. Based on the findings and suggestions of the 

pre-test group, a second pilot study with the revised questionnaire was conducted for 

the clarity of the developed questionnaire, the reliability of measurement scales, and 

the face validity of the questions. A convenience sample of undergraduate students at 

a major state-supported university in the Southwestern U.S. was recruited (N = 30). 

The internal consistency and convergent validity of each construct were assessed. 

Cronbach’s Alpha indicated adequate internal consistency of multiple indicators for 

each construct. Convergent validity was confirmed. All the standardized factor 

loadings on their underlying constructs; they were significant at .05 level and 

exceeded .5 except with four items in “perceived Barrier to eating healthy food.” 

These validity and reliability test results suggested that the deletion of four items 

would improve positively the overall reliability of latent variables in perceived Barrier 

to eating healthy food. 

Cronbach’s coefficient alphas were again computed to obtain internal 

consistency estimates of reliability for the seven constructs. The results showed that all 

seven constructs met the minimum Cronbach’s coefficient reliability of .70 (alphas 

between .88 and .98), which indicated satisfactory internal consistency of each 
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construct. A Confirmatory Factor Analysis (CFA) was undertaken to assess the overall 

fit of the measurement model and to establish convergent and discriminant validity of 

the constructs. The “goodness-of-fit” of the measurement model, as suggested by the 

fit indices, did not fit the data well (CFI = .819, NFI = .745, and IFI = .821). Therefore, 

based on the modification indices, a number of correlations between the errors of the 

variables of the same factor were added to the model. This modification did not violate 

the theoretical assumptions of the model because all correlations were within the same 

factor. After the modifications, the model had a reasonable fit to the data (Table 6.13). 

The ratio of x2 to degrees of freedom was 1.635 (p < .001). Given the known 

sensitivity of the x2 statistics test to sample size, several widely used goodness-of-fit 

indices demonstrated that the confirmatory factor model fit the data well (NFI=.849, 

CFI=.934, IFI=.935, and RMSEA=.050). 

The level of internal consistency of each construct was then assessed. The 

composite reliabilities of constructs ranged from .780 to .879 indicating adequate 

internal consistency of multiple indicators for each construct; the cutoff value of 

composite reliabilities should exceed .70. To assess convergent validity, all factor 

loadings on their underlying constructs were evaluated. As shown in Table 6.13, all 

the factor loadings for latent constructs were significant (p < .001) and high 

(exceeded .50), suggesting convergent validity (Anderson & Gerbing, 1988). 

Moreover, the Average Variance Extracted (AVE) of all constructs exceeded the 

minimum criterion of .419, indicating that a large portion of the variance was 

explained by the constructs. The AVEs were greater than the squared correlations 
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(Table 6.14) between pair of constructs except of that between Susceptibility and 

Severity, suggesting discriminant validity. The seven-factor confirmatory 

measurement model demonstrated the soundness of its measurement properties.  In 

summary, the assessment of the measurement model showed good evidence of 

reliability and validity for the operationalization of the latent constructs. Details of the 

properties of the measurements and correlations between study constructs are shown 

in Table 6.13 and Table 6.14 respectively. 

Table 6.14 presents the bivariate correlation coefficients between the study 

variables. The results are examined according to the insights they provide on nutrition 

confidence and Health Beliefs’ direct and indirect relationships with health Behavioral 

Intention. The correlations among the seven variables in this research ranged 

from .005 to .726. Relatively high correlations were detected between perceived 

Susceptibility and Severity; between nutrition confidence and Behavioral Intention to 

Eat Healthy Food (.455); nutrition confidence and perceived Barrier (.362); nutrition 

confidence and Benefit (.277); and nutrition confidence and Behavioral Intention to 

Do Physical Activity (.357). While most correlations were significant, the correlations 

between nutrition confidence and Susceptibility (.052) as well as Severity (.019) were 

very low.  
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Table 6.13 
Scale items and Confirmatory Factory Analysis Results for Hypothesized Model 
(N=251)  

Latent Variables (Cronbach’s Alpha) Factor
Loading

Item
Reliabilities

Composite
Reliabilities

AVE

Nutritional Confidence (0.832) 0.871 0.627

I am knowledgeable about nutrition information 0.81 0.656

I have more nutrition knowledge compared to my peers 0.82 0.666

I am confident in knowing which food is good for health 0.75 0.558

Susceptibility (0.779) a 0.744 0.510

Obesity 0.59 0.329

Diabetes 0.63 0.471

CVD 0.95 0.925

Osteoporosis 0.63 0.491

Severity (0.829) b 0.732 0.554

Obesity 0.57 0.345

Diabetes 0.69 0.396

CVD 0.96 0.908

Osteoporosis 0.70 0.391

Benefit (0.798) 0.839 0.419

I believe that vitamin supplements are helpful for my health 0.51 0.260

I believe that healthy food can prevent diseases 0.78 0.607

I believe that food guide pyramid help me make food choice 0.50 0.246

I believe that nutrition facts food label help me make healthy choices 0.67 0.453

I believe that eating breakfast is important for my health 0.66 0.433

What I eat is one of the most important things for my health 0.72 0.514
 

Note. a How worried are you about getting the following diseases? b What do you think the chances are of you 
getting the following diseases sometime in your life? 
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Table 6.13 (Continued) 
Scale Items and Confirmatory Factory Analysis Results for Hypothesized Model 
(N=251)  

Latent Variables (Cronbach’s Alpha) Factor
Loading

Item
Reliabilities

Composite
Reliabilities

AVE

Barrier (0.827) 0.780 0.451

I have no control over the foods available at home 0.62 0.386

I have trouble knowing how much I should eat 0.71 0.508

I know I should reduce fat and sugar in my diet but I do not know    
which foods are best to do this

0.77 0.598

It is difficult to find time to plan healthy meals 0.59 0.347

I don’t see any benefits from my efforts to eat a healthier diet 0.67 0.445

I have trouble choosing healthy foods when I am out with family or  
friends

0.65 0.421

Behavioral Intention to eat healthy food (0.829) 0.884 0.624

The probability that I will choose healthy food is high 0.86 0.734

The likelihood that I would recommend the healthy food to a friend 
is high

0.77 0.596

If I had to eat any type of meal on campus, I would choose healthy 
food

0.74 0.540

Behavioral Intention to do physical activity (0.874) 0.879 0.702

The probability that I will do Exercise (Physical Activity) is high 0.89 0.783

The likelihood that I would recommend the Exercise (Physical 
Activity) to a friend is high

0.84 0.712

If I had to do something for my health, I would do Exercise. 0.78 0.610
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Table 6.14  
Correlation Matrices for the Study Constructs  

SUS SEV BEN BAR BIHF BIPA

NC -.052 .019 .362*** .277*** .455*** .357***

SUS .726*** -.028 -.247** -.181* -.168*

SEV .072 -.215** -.063 -.072

BEN .005 .254** .274***

BAR .245** .274***

BIHF .169***

 
Note. NC = Nutrition Confidence, SUS = Susceptibility, SEV = Severity, BEN = Benefit, BAR = Barrier,  
          BIHF = Behavioral Intention to Eat Healthy Food, BIPA = Behavioral Intention to Do Physical Activity  
* p < .05. **p < .01. ***p < .001. 
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4.10. Analysis of Hypotheses 

 
This study proposed five hypotheses concerning objective nutrition knowledge, 

nutrition confidence on nutrition, Health Beliefs, and Behavioral Intention for their 

health. 

 Hypothesis 1: College students with high level of nutrition knowledge will 

have confidence in their nutrition knowledge. 

 Hypothesis 2: College students with confidence in their nutrition knowledge 

will have strong nutrition beliefs.  

 H2a: College students with confidence in their nutrition knowledge will 

have high level of Susceptibility. 

 H2b: College students with confidence in their nutrition knowledge 

will have high level of Severity.  

 H2c: College students with confidence in their nutrition knowledge 

expect have high level of benefits from health behavior.  

 H2d: College students with confidence in their nutrition knowledge 

will have low level of Barrier for health behavior.  

 Hypothesis 3: College students with strong beliefs in nutrition will have high 

level of Behavioral Intention. 

 H3a: College students with high level of Susceptibility will have high 

level of Behavioral Intention for healthy food. 

 H3b: College students with high level of Susceptibility will have high 

level of Behavioral Intention for physical activity. 
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 H3c: College students with high level of Severity will have high level 

of Behavioral Intention for healthy food. 

 H3d: College students with high level of Severity will have high level 

of Behavioral Intention for physical activity. 

 H3e: College students with high level of Benefit will have high level of 

Behavioral Intention for healthy food. 

 H3f: College students with high level of Benefit will have high level of 

Behavioral Intention for physical activity 

 H3g: College students with low level of Barrier will have high level of 

Behavioral Intention for healthy food. 

 H3h: College students with low level of Barrier will have high level of 

Behavioral Intention for physical activity 

 Hypothesis 4: Nutrition factors are not the major factor in determining food 

choice for college students. 

 Hypothesis 5: There are differences in the reasons for food choice between 

male and female college students. 

 

To test the hypothesized model in Figure 6.1 and the above hypotheses, Structural 

Equation Modeling (SEM), multiple regression, descriptive analysis and independent 

t-test were conducted. The hypothesized model assumes no direct effects of nutrition 

confidence to health Behavioral Intentions. Using the Windows versions of Statistical 

69 
 



Texas Tech University, Hak-Seon Kim, May 2010 
 

Package for Social Sciences (SPSS 16.0) and AMOS (Analysis of Moment Structures 

release 6.0), the multivariate relationships proposed in Figure 6.3 were tested. 

 

 Note. a Nutrition confidence = confidence in nutrition knowledge; b Susceptibility = belief that they have a high 
chance to get diseases sometime in their life; c Severity = belief that they are worried about getting the disease; d 

Benefit = expectation that they will have benefit from healthy diet; e Barrier = importance of potential barriers to a 
healthy diet. 

Nutrition
Confidence a

Objective 
Knowledge

H1

Susceptibility b

Severity c

H2a

H2d

Behavioral 
Intention to Eat 
Healthy Food

Behavioral 
Intention to do 

Physical 
Activity

Barrier e

Benefit d

H3dH2b

H2c

H3h

H3a

H3c

H3f

Threat

Expectation

H3g

H3e

H3b Behavioral Intention

 
Figure 6.3 Hypothesized College Students’ Health Belief Model   
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4.11. Results of Structural Equation Modeling (SEM) 

The maximum likelihood estimation in AMOS 6.0 was used in the current 

study. SEM is well-suited for this type of analyses because it allows researchers to test 

models consisting of multiple outcomes (e.g., Behavioral Intention to Eat Healthy 

Food and Behavioral Intention to Do Physical Activity) and allows for the inclusion of 

variables that have potentially high correlations, (e.g., Susceptibility, Severity, Benefit, 

and Barrier). This study was mainly designed to measure the impact of Health Beliefs 

on Behavioral Intention in two hypothesized ways: (a) via a direct relationship 

between Health Beliefs and Behavioral Intentions, and (b) via a direct relationship 

through nutrition confidence and Behavioral Intention. As specified in the analyses 

plan, multivariate analysis was conducted to test these proposed relationships. 

 Hypothesis 1 suggested objective knowledge has a direct, positive impact on 

college students’ confidence in nutrition knowledge. As a result of testing Hypothesis 

1, nutrition knowledge was found to have a significant relationship to participants’ 

confidence in nutrition knowledge (r = .16, p < .05). Those who had a strong 

familiarity with nutrition concepts were aware of this knowledge and were 

comfortable using it. Those who had fewer correct answers in the nutrition knowledge 

section, may have guessed at answers on the survey, but were equally as aware of their 

knowledge and that lack of knowledge.  

Hypothesis 2 proposed college students with confidence in their nutrition 

knowledge will have strong nutrition beliefs. While nutrition confidence was not 

significantly related in a positive way to their perceived Susceptibility (r = -.06, p 
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= .432) nor perceived Severity (r = .01, p = .844), nutrition confidence had significant 

relationships with Benefit (r = .35, p < .001) and Barrier (r = .28, p < .001). The 

Hypothesis 2a (H2a) was not supported by the path analysis. The results showed that 

college students’ confidence in their nutrition knowledge was not associated with an 

accompanying concern about four types of diseases (Obesity, Diabetes, CVD, and 

Osteoporosis) outlined in the study. H2b was also not supported, and Nutrition 

Confidence did not impact the level of worry about the severity of the diseases. 

However, H2c was significantly supported. The results showed that those who had 

confidence in their Nutrition Knowledge were aware of the benefits of eating healthy 

food. In the same way, the results of this study proved the H2d by showing that 

respondents who had a high level of Nutrition Confidence, also recorded a higher level 

for the section related to the importance of Barrier to Eating Healthy Food than did 

other respondents. They apparently felt that healthy food was seasonally available and 

affordable. Hypothesis 2 was supported by the study participants who had strong 

nutrition confidence had strong nutrition beliefs.  

Hypothesis 3 proposed relationships between Health Beliefs and Behavioral 

Intentions. Susceptibility did not have significant relationships with Behavioral 

Intention to Eat Healthy Food and/or Do Physical Activity. While Severity had a 

significant positive impact on Behavioral Intention to Eat Healthy Food (r = .08, p 

< .05), there was no significant correlation with doing Physical Activity. Benefit from 

healthy food consumption had a significant impact Behavioral Intention to Eat Healthy 

Food (r = .15, p < .05) and Behavioral Intention to Do Physical Activity (r = .28, p 
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< .001). This study used the reversed score of Barrier, and Hypotheses 3g and 3f 

expected a positive relationship between Barrier and Behavioral Intentions. Path 

analysis found that reversed Barrier scores had a positive impact on Behavioral 

Intention to Eat Healthy Food (r = .20, p < .01) and Behavioral Intention to Do 

Physical Activity (r = .24, p <.001). H3a was not supported by path analysis. Results 

showed that there was no significant relationship between college students’ 

Susceptibility and Behavioral Intention to eat healthy food. In the same way, the result 

of the H3b test showed college students’ level of susceptibility did not have significant 

impact on Behavioral Intention to Do Physical Activity. H3c was supported by path 

analysis which showed that those who showed a high level of Severity of diseases 

were willing to eat healthy food. However, the result of H3d test showed that college 

students who had a high level of Severity did not intend to do exercise for their health. 

Path analysis for H3e showed a significant relationship between Benefits of eating 

healthy food and Behavioral Intention to eat healthy food. The result for H3f showed 

that the respondents who believed they would have benefits by eating healthy food 

were willing to eat healthy food. The H3g was supported by showing that those who 

had a low level of Barrier to Eat Healthy Food would eat healthy food. In a similar 

way to H3g, the result of analysis for H3h showed that college students who believe 

they have a low level of Barrier to eat healthy food, also showed a positive intention to 

be involved in physical activity. A summary of outcomes for hypotheses 1-3 is 

presented in Table 6.15.     
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 A comparison of both the strength and pattern of Nutrition Confidence 

indicates that nutrition confidence seems to have a stronger impact on both Benefit 

and Barrier than do Susceptibility and Severity. Benefit is significantly related to 

higher Behavioral Intention for eating healthy food and doing physical activity, while 

Barrier is significantly related to a lower level of Behavioral Intentions. These findings 

support the proposition that Health Expectation, including Benefit and Barrier, is 

directly related to Behavioral Intentions for college students’ healthy lifestyle. Higher 

levels of expectation were associated with healthier life style for college students. In 

other words, college students did not perceive a threat, including Susceptibility to 

and/or Severity of four types of disease (Obesity, Diabetes, Cardiovascular Disease, 

and Osteoporosis). The results of testing the hypothesized model are shown in Figure 

6.4. 

In summary, these results showed that a high level of Benefit and a low level 

of Barrier about eating health food will lead to positive Behavioral Intentions to eat 

healthy food and do physical activity. The findings are consistent with previous 

studies, the results of which showed that health-related classes have the potential to 

positively affect the attitudes and behaviors of college students (Cardinal, Jacques, & 

Levy, 2002). Also, Kinzzie (2005) found that more knowledge about healthy food may 

incline people to a healthy diet. In addition, the previous research showed higher 

preventive Behavioral Intentions for an elderly group (Wilcox & Stefanick, 1999). 

One possible explanation is that chronic diseases such as obesity, diabetes, 

cardiovascular disease, and osteoporosis, are not common among young age groups. 
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College students may already understand how to prevent those diseases, and may not 

experience any threat from those diseases. Another possibility is that Behavioral 

Intentions may function partly as a way for respondents to cope with the worry they 

experienced or observed from their family members, rather than as a straight measure 

of actual plans to do something.  

 

 Table 6.15  
Standardized Parameter Estimates and Result of Hypothesis Test (N = 250) 

Hypothesized Path
Standardized 

Coefficients Path
t-value Results

H1 Objective Knowledge → Confidence .16 2.42* Supported

H2a Confidence → Susceptibility - .06 .79 Not Supported

H2b Confidence → Severity .01 .20 Not Supported

H2c Confidence → Benefit .35 4.35*** Supported

H2d Confidence → Barrier .28 3.64*** Supported

H3a Susceptibility → BI Healthy Eating -.14 1.45 Not Supported

H3b Susceptibility → BI Physical Activity -.17 1.69 Not Supported

H3c Severity → BI Healthy Eating .08 .88* Supported

H3d Severity → BI Physical Activity .07 .79 Not Supported

H3e Benefit → BI Healthy Eating .15 1.97* Supported

H3f Benefit → BI Physical Activity .28 3.82*** Supported

H3g Barrier → BI Healthy Eating .20 2.62** Supported

H3h Barrier → BI Physical Activity .24 3.41*** Supported

 
Note. *p < .05. **p < .01. *** p < .001. 
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Table 6.15 Continued. 
Standardized Parameter Estimates and Result of Hypothesis Test (N = 250) 
 

  
te. GFI = Goodness of fit index, CFI = Comparative fit index, NFI = Normed fit index, IFI = Incremental fit 

 

 
Note. * p < .05. **p < .01. ***p < .001. Dotted lines indicate non-significant structural paths.  

Figure 6.4 Results of Testing the Hypothesized Model 
 

Overall Goodness-of-Fit Comparisons for the specified Model

² df ²/df p GFI CFI NFI IFI TLI RMSEA

529.06 379 1.396 .00 .88 .96 .86 .96 .950 .04

No
index, TLI = Tucker-Lewis coefficient index, RMSEA = Root mean square error of approximation  
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4.12. Multiple Regression Analysis 

Two multiple regression analyses were conducted to support the results of 

structural equation modeling. Four average points of each health belief variable were 

used as independent variables, and two average points of Behavioral Intention 

variables were used as dependent variables. In predicting Behavioral Intention to Eat 

Healthy Food, Barrier (β = .16, p < .001) and Benefit (β = .18, p < .001) were 

significant factors. Intention scores increased as perceptions increased (Table 6.16). 

The variance was explained by the predictor (R2 = .42); that is, independent variables 

accounted for 42% of the variation in overall Behavioral Intention to Eat Healthy Food. 

F and its corresponding p value (F =5.20, p < .001) represented the model as 

significant, so the proposed path between Benefit and Behavioral Intention to Eat 

Healthy Food and the path between Barrier and Behavioral Intention to Eat Healthy 

Food were supported. In other words, Susceptibility and Severity did not significantly 

influence students’ intention to Eat Healthy Food. Given the correlations among the 

factors, collinearity statistics were conducted to estimate redundancy. As seen in Table 

6.16, tolerance and Variance Inflation Factor (VIF) levels for variables: Susceptibility 

(.53, 1.88), Severity (.54, 1.86), Barrier (.95, 1.06), and Benefit (.98, 1.02) show no 

concern for redundancy. Among the four Health Beliefs, Benefit had the largest 

standardized beta value (β = .18, p < .001), and Benefit was the significant predictor 

of intention to Eat Healthy Food. More specifically, a perceived Benefit from health 

food motivated college students to Eat Healthy Food. This was consistent with the 

result of structure equation modeling (Figure 6.2). The result of SEM showed that 

77 
 



Texas Tech University, Hak-Seon Kim, May 2010 
 

Benefit was a significant variable in explaining variance in the intentions to Eat 

Healthy Food for college students.  

As mentioned in section 6.11, a low level of Barrier to, and a high level of 

Benefits of eating healthy food lead to positive Behavioral Intentions to eat healthy 

food. Those who had a positive belief in the Benefits and did not perceive a Barrier to 

eating healthy food were willing to eat healthy food for general health benefits as 

appeared to a defense against diseases. 

 

Table 6.16 
Health Beliefs Influencing College Students’ Behavioral Intention to Eat Healthy 
Food  

Factors

Unstandardized
Coefficients

Standardized 
Coefficients

t

Collinearity
Statistics

B Std. Error Beta Tolerance VIF

(Constant) 1.90 0.39 4.91***

Susceptibility 0.13 0.08 0.14 1.67 0.53 1.88

Severity -0.06 0.07 -0.07 0.89 0.54 1.86

Barrier 0.15 0.06 0.16 2.55** 0.95 1.06

Benefit 0.24 0.08 0.18 2.91*** 0.98 1.02

 
 Note. * p < .05. **p < .01. ***p < .001. 
Multiple R = .65; adjusted R2 =.40; R2 =.42; F = 5.20, p < .001.  
 
 

Multiple regression analysis to predict Behavioral Intention to Do Physical 

Activity also showed similar results of SEM. To predict Behavioral Intention to Do 

Physical Activity, Barrier (β =  .23, p < .001) and Benefit (β = .24, p < .001) were 
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significant factors. Behavioral Intention scores increased as Health Beliefs increased. 

The variance was explained by the predictor (R2 = .40); that is, independent variables 

accounted for 40% of the variation in overall Behavioral Intention to Do Physical 

Activity. F and its corresponding p value (F = 9.33, p < .001) represented the model 

as significant, so the proposed path between Benefit and Behavioral Intention to Do 

Physical Activity and the path between Barrier and Behavioral Intention to physical 

activity were supported. Otherwise, Susceptibility and Severity did not significantly 

influence students’ intention to engage in physical activity. The results also showed 

that those who had a strong belief in high Benefits of, and low Barrier to eating 

healthy food were willing to be involved in physical activity. 

The tolerance level and VIF of four predictors (Susceptibility, Severity, Barrier, 

and Benefit) were .53, .54, .95 and .098 respectively. That is, predictors were not 

correlated highly enough to each other to conduct a multiple regression. 
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Table 6.17 
Health Beliefs Influencing College Students’ Behavioral Intention to Do Physical 
Activity 

 
Note. * p < .05. **p < .01. ***p < .001. 

Factors

Unstandardized
Coefficients

Standardized 
Coefficients

t

Collinearity
Statistics

B Std. Error Beta Tolerance VIF

(Constant) 1.61 0.41 3.95***

Susceptibility 0.13 0.08 0.13 1.56 0.53 1.88

Severity -0.03 0.07 -0.03 -0.42 0.54 1.86

Barrier 0.23 0.06 0.23 3.78*** 0.95 1.06

Benefit 0.34 0.09 0.24 3.93*** 0.98 1.02

Multiple R = .63; adjusted R2 =.038; R2 =.040; F = 9.33, p < .001.  
 
 

The results of these two multiple regression analyses were consistent with the 

result of SEM (Figure 6.2). The result of the SEM showed that Benefit and Barrier 

were a significant variable in explaining variance in the Behavioral Intentions. 

However, small differences were found. Two multiple regression analyses showed that 

Benefit was most the significant predictor for Behavioral Intentions including eating 

healthy food and doing physical activity. However, results of SEM showed that 

Barrier had a higher path coefficient than Benefit to Behavioral Intention to Eat 

Healthy Food. It is obvious further research needed to confirm these findings. 

 

 

80 
 



Texas Tech University, Hak-Seon Kim, May 2010 
 

4.13. Factors Influencing College Students’ Food Choice 

To test the Hypothesis 4: “Nutrition factors are not the major factor in 

determining food choice for college students,” descriptive statistics were employed, 

and the top five factors of importance were: taste, price, familiarity, time, and nutrition, 

respectively (Table 6.18). For college students’ the most important factors were taste 

(M = 4.44, SD = .76) and price (M = 4.26, SD = .91). Nutrition was not considered an 

important factor for food choice (Table 6.18). The analysis of these results showed 

was consistent with a previous study conducted by Kolodinsky, Green, Michahelles, 

and Harvey-Berino (2008). They addressed the fact that that price and convenience 

(Barriers) also play a role in food purchases and that, of those items listed on each 

label, calories and fat (Nutrition Knowledge) were most important to the college 

students. Although more research is needed, those findings suggested that students 

consider taste, price, and familiarity when  making food purchasing decisions. 
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Table 6.18 
Factors Influencing College Students’ Food Choice 

Rank Factors Mean Standard 
Deviation Skewness Kurtosis

1 Taste 4.44 0.76 -1.49 2.36

2 Price 4.26 0.91 -1.22 1.31

3 Familiarity 3.73 0.97 -0.84 0.61

4 Time 3.73 0.93 -0.34 -0.32

5 Nutrition 3.63 0.99 -0.44 -0.26

6 Friends 3.28 1.03 -0.60 0.45

7 Ingredients 3.23 0.90 -0.06 -0.06
 

Note: 5 point Likert scale (1 =  not at all important, 5 = very important) 
 

An independent t-test was conducted to test Hypothesis 5: “There are 

differences in the reasons for food choice between male and female college students.” 

As shown in Table 6.19, the t-test revealed that female students had a significantly 

higher score on the nutrition factor than did male students (t = 4.30, p < .001). 

Hypothesis 5 was supported only in terms of nutrition factor among the seven factors 

influencing food choice. The results showed that although male and female students 

displayed similar patterns in the food choice procedure, female students were more 

likely to think about Nutrition Value as well when making their food choices. 
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Table 6.19 
Gender Comparison of Factors Influencing Food Choice in University Foodservice  

Gender N Mean Std. Deviation t

Taste Male 122 4.39 0.79 1.15

Female 129 4.50 0.74

Familiarity Male 122 3.66 1.03 1.03

Female 129 3.79 0.92

Ingredents Male 122 3.24 0.89 .18

Female 129 3.22 0.91

Price Male 122 4.20 0.97 1.12

Female 129 4.33 0.85

Nutrition Male 122 3.36 1.04 4.30***

Female 129 3.88 0.88

Time Male 122 3.62 0.96 1.29

Female 129 3.84 0.89

Friends Male 122 3.18 1.05 1.15

Female 129 3.37 1.00
 

Note. ***p < .001.  
 
 
 

 

4.14. Comparison between  Behavioral Intentions and Actual Doing 

To compare respondents’ intention to actual doing, the different-ranged scales 

were standardized following Coleman, Norris, and Preston’s suggestion (1997). The 5-

point Likert scale (1 = strongly disagree - 5 = strongly agree) of Behavioral Intentions 

to Eat Healthy Food and to Do Physical Activity was converted by multiplying the 

results by 4 and then dividing that by 5 to yield the 4-point scale (Conversion factor = 
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4/5). The level for actual doing physical activity was calculated by multiplying 4 and 

then dividing that by 7 (Conversion factor = 4/7). The level of eating healthy food was 

measured as a 4 point scale in the survey. While the Pearson correlation found 

significant associations (.36, .53, p < .001) between the intentions and actual doing for 

both eating and doing, the paired t-test revealed that there were differences between 

Behavioral Intention to Eat Healthy Food (M = 2.76, SD = 0.66) and actually eating 

healthy food (M = 0.95, SD = 0.57 ); and, between Behavioral Intention to Do 

Physical Activity (M = 3.08, SD = 0.72) and actually doing physical activity (M = 

1.56, SD = 0.88) as shown in Table 6.20. The results showed that the respondents had 

a positive intention to eat healthy food and to do physical activity but failed to carry 

out this intention. Interesting to note is that the level of Behavioral Intention to do 

physical activity is higher than Behavioral Intention to eat healthy food, and the actual 

level of physical doing is higher than the actual level of eating healthy food. From 

these results, we can assume that college students are more willing to exercise than to 

eat healthy food and more involved in exercise than in actually eating a healthy diet. 

They may feel what experience will offset a peer diet.  

 

Table 6.20 
Differences in Intention and Actual Doing by Eating Healthy Food and Doing 
Physical Activity 

Mean of Intention Mean of Actual Doing t Correlation 

Eating Healthy Food 2.76 0.95 40.76*** 0.36***

Doing Physical Activity 3.08 1.56 30.51*** 0.53***

 
Note. *** p < .001. 
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CHAPTER V 

 

5. SUMMARY OF THE STUDY 

The purpose of this research was to investigate how university students’ 

nutrition beliefs influenced their health Behavioral Intention. This study used an 

online survey engine (Qulatrics.com) to collect data from college students. During 

Spring 2010, an online questionnaire was administered to a convenience sample of 

280 students who were enrolled in a university in the Southwestern region of the 

United States. 

 The results validate that objective nutrition knowledge was a good predictor of 

college students’ nutrition confidence. The results also clearly showed that, as 

hypothesized, two direct measures were significant predictors of Behavioral Intentions. 

Both perceived Benefit and Barrier had a significant effect on Behavioral Intentions 

and were a valid measurement to use to determine Behavioral Intentions. Additionally, 

it was determined that Susceptibility and Severity were not significant predictors of 

Behavioral Intentions for college students. Finally, this study helped to validate the 

use of the Health Belief Model in university foodservice and health-related 

marketplace.     
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5.1. Summary of The Findings 

 
Demographic Characteristics 
 

1. The numbers of male (49%) and female (51%) students were about equally 

distributed.  

2. The majority of participants were White (68.1%), Asian (15.1%), Hispanic 

(12.4%), African-American (2.8%), and other (1.6%).  

3. The majority of respondents were sophomore (41.8%), junior (21.5%), 

senior (21.1%), graduate (11.2%), and freshman (4.4%) students.  

4. The respondents’ age ranged from 18 to 41 and the average age was 21.98 

(SD = 3.78). The respondents were between 18 and 25 years of age, 

predominantly.  

5. About half of the respondents (47.4%) used on-campus foodservice more 

than two times a week. 

 

Nutrition Knowledge and Confidence 

Respondents’ objective nutrition knowledge was tested by eight questions.  

Respondents answered 51% of the questions correctly, overall. Their level of Nutrition 

Confidence was just at the mid-point (M = 3.49, SD = .75), indicating that they 

considered themselves somewhat knowledgeable about nutrition. Significant 

correlation was found between objective nutrition knowledge and nutrition confidence. 
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Factors Influencing College Students’ Food Choice 

Descriptive statistics found that the top five importance factors were: taste, 

price, familiarity, time, and nutrition. For college students’ food choices, the most 

important factors were taste (M = 4.44, SD = .76) and price (M = 4.26, SD = .91). 

Independent t-test was employed to find the differences in the reasons for food choice 

between male and female college students. The result revealed that female students 

had significantly higher score for Nutrition than male students. Otherwise, male and 

female students had similar patterns in food choice procedure. 

 

Nutrition Information Sources 

The primary nutrition information sources for this research population were: 

internet (22.2%), television (17.9%), their friends and/or relatives (17.8%), nutrition-

related classes (17.6%), books on nutrition (10.6%), research journal or magazines 

(8.0%), and newspaper (4.9%). Mass media, including internet and television, plays an 

important role as a source of nutrition information for this population with potential 

positive and negative consequences.  

 

Respondents’ Body Image 

This study compared the self-reported body image and BMI between male and 

female students. Results of a t-test showed that there are significant differences in 

terms of self-reported body image and BMI. Female students’ self-reported body 

image (M = 3.09, SD = .67) and BMI (M = 21.85, SD = 3.20) were significantly lower 

87 
 



Texas Tech University, Hak-Seon Kim, May 2010 
 

than male students’ self-reported body image (M = 3.30, SD = .80) and BMI (M = 

25.59, SD = 4.00).  

Chi-square test revealed that there was strong association between self-

reported body image and BMI status (x² = 160.54, p < .001). The results showed that 

most of the respondents an accurate body image.  

 

Physical Activity and Eating Behavior 

The crosstab analysis showed that there were no differences between male and 

female students in terms of their diet and physical activity. Male and female students 

had similar patterns of change in health behavior after to coming to college. Forty four 

percent of the respondents answered that their diets were more healthful prior to 

coming to college, and more than half of the respondents answered that they engaged 

in more physical activity prior to arriving at college.  

More than half of the respondents were eating fruit more than once per day and 

52% of the respondents ate green salad more than once per day. However, about half 

of the respondents reported that they ate hamburger, hot dogs, or sausage more than 

once a day, and 48% of the respondents ate French fries or potato chips more than 

once per day. A Chi-square test revealed a significant difference in the eating behavior 

of male and female students, and the different levels of eating behavior and physical 

activity between male and female students. Also, a significant difference was found 

between male and female respondents to the item asking “On how many of the past 7 

days did you do exercises to strengthen or tone your muscles, such as push-ups, sit-ups, 
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or weight lifting?”  “How many times do you eat green salad per day?” and “How 

many times do you eat French fries or potato chips?” Generally, the male students’ 

physical activity rate was higher than female students, and female students’ eating 

behavior appeared better than that of male students. Female students’ frequency of 

eating green salad was significantly higher than that of male students, and male 

students’ frequency of eating French fries or potato chips was higher than female 

respondents. There were significant differences also in diet plan and experience 

between female and male students. Fifty-eight percent of female students answered 

that they are trying to lose weight, and about half of female students did diet to lose 

weight or to keep from gaining weight. In addition, more than 70% of female 

respondents did exercise to lose weight or to keep from gaining weight.  

 

Proposed Variables in the Health Belief Model 

The means of the proposed variables in the health belief model were compared 

among the demographic groups with regard to their gender, ethnicity, classification, 

and age. The result showed that no significant differences found among demographic 

profiles in terms of their Nutrition Confidence, Barrier, Benefit, or Behavioral 

Intention to Do Physical Activity. Male and female students had similar patterns of 

perception in the proposed variable. However, there was a significant difference in the 

level of Behavioral Intention to Eat Healthy Food between male and female students. 

In addition, the results of ANOVA showed that there were significant differences in 

perceived Susceptibility and Severity in terms of age group. The 20 or younger age 
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group perceived higher Susceptibility and Severity than other age groups. Similarly, 

freshman had a higher level of Susceptibility and Severity than the other classification 

groups. Respondents categorized as the Overweight or Obese had lower levels of 

Susceptibility and Severity than respondent in the Normal and Underweight category. 

Even though African-American respondents had higher levels of Severity, they had 

significant lower levels of Behavioral Intention to Eat Healthy Food. In contrast, 

Asian students had lower levels of Severity, but they had significantly higher levels of 

Behavioral Intention to Eat Healthy Food. 

 

Hypothesis Test Summary 

The structure equation modeling (SEM) with maximum likelihood estimation 

in AMOS 6.0 was used to test Hypothesis 1 to 3; descriptive statistics were employed 

for Hypothesis 4; and independent t-test was conducted to test Hypothesis 5.  

 Hypothesis 1 suggested objective knowledge has a direct, positive impact on 

college students’ confidence in nutrition knowledge. As a result of testing Hypothesis 

1, nutrition knowledge was found to have a significant relationship with confidence in 

their nutrition knowledge(r = .16, p < .05).  

Hypothesis 2 proposed that college students with high nutrition confidence in 

their knowledge will have strong nutrition beliefs. The results found that while 

nutrition confidence was not significantly related in a positive way to their perceived 

Susceptibility (r = -.06, p = .432) and perceived Severity (r = .01, p = .844), nutrition 
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confidence had a significant relationship to their Benefit (r = .35, p < .001) and Barrier 

(r = .28, p < .001).  

 Hypothesis 3 proposed relationships between Health Beliefs and Behavioral 

Intentions. Susceptibility did not have a significant relationship to Behavioral 

Intention to Eat Healthy Food and do physical activity. While Severity had a 

significant positive impact on Behavioral Intention to Eat Healthy Food (r = .08, p 

< .05), it had no significant relationship with Behavioral Intention to Do Physical 

Activity. Benefit from healthy food had a significant impact on Behavioral Intention to 

Eat Healthy Food (r = .15, p < .05) and Behavioral Intention to Do Physical Activity (r 

= .28, p < .001). Path analysis found that reversed Barrier had a positive impact on 

Behavioral Intention to Eat Healthy Food (r = .20, p < .01) and Behavioral Intention to 

Do Physical Activity (r = .24, p <.001).  

 To test the Hypothesis 4 which proposed nutrition factors were not the major 

factors in determining food choice for college students, descriptive statistics were 

employed, and the most important factors were taste (M = 4.44, SD = .76) and price 

(M = 4.26, SD = .91). Nutrition was not considered an important factor for college 

students’ food choice among the seven factors investigated. 

 Independent t-test was conducted to test Hypothesis 5 to find the differences in 

food choice between male and female college students. The result revealed that female 

students had only one significantly higher score than male students on nutrition. 

Hypothesis 5 can be supported only in terms of nutrition factor among seven factors 

influencing food choice.  
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Gap between Behavioral Intentions and Actual Doing 
 

While the Pearson correlation found significant associations (.36, .53, p < .001) 

between the intentions and actual doing for both eating and doing, the paired t-test 

revealed that there were differences between Behavioral Intention to Eat Healthy Food 

(M = 2.76, SD = 0.66) and actually eating healthy food (M = 0.95, SD = 0.57 ); and, 

between Behavioral Intention to Do Physical Activity (M = 3.08, SD = 0.72) and 

actually doing physical activity (M = 1.56, SD = 0.88). The results showed that the 

respondents had a positive intention to eat healthy food and to do physical activity but 

failed to carry out this intention.  
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5.2. Implications 

The results of the current study provide empirical evidence of college students’ 

health behaviors showing that nutrition knowledge leads to an increase in nutrition 

confidence; that nutrition confidence also influences Health Beliefs; and that positive 

Health Beliefs lead to an increase in Behavioral Intention to Eat Healthy Food and do 

Physical Activity.  

College students who have positive expectations regarding the Benefit from 

healthy food and a low Barrier to Eat Healthy Food were significantly more likely to 

have higher Behavioral Intention to Eat Healthy Food, and they also reported positive 

Behavioral Intention to Do Physical Activity. Although Susceptibility and Severity of 

diseases did not significantly predict health Behavioral Intention, students still scored 

at about the midpoint for Susceptibility to and Severity related to four types of disease: 

obesity, diabetes, cardiovascular disease, and osteoporosis. For this study population, 

more than 60% of college students in this study showed normal body size (BMI = 21 – 

25) and 67% of these students reported an accurate body image in relation to BMI 

status.  

The current findings support the hypothesis that perceptions of high Benefit 

and low Barrier regarding healthy diet will influence to Behavioral Intentions. The 

findings are consistent with research showing that university-sponsored physical 

activity and health classes have the potential to positively affect the attitudes and 

behaviors of the students (Cardinal, Jacques, & Levy, 2002). Also, Kinzzie (2005) 

found that knowledge about healthy food may incline people to a healthy diet. 
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Although this study proposed that Susceptibility and Severity may have an effect on 

college students’ Behavioral Intention, this study did not find a significant result 

within this population of college students.  

The younger generation seems to have more interest in, and knowledge of, 

nutrition. They apparently believe that better nutrition is a benefit to them. However, 

as is typical for most people, translating belief into action is not an easy thing to do. 

The previous study showed higher preventive Behavioral Intentions for an elderly 

group (Wilcox & Stefanick, 1999). One possible explanation is that chronic diseases 

such as obesity, diabetes, cardiovascular disease, and osteoporosis, are not common 

among young age groups. College students may already understand how to prevent 

those diseases, and may not have any threat from those diseases. It is possible that 

Susceptibility and Severity may be more relevant to a more complex or unfamiliar 

preventative behavior. Another possibility is that intention may function partly as a 

way for respondents to cope with the worry they experience, rather than as a straight 

measure of actual plans to do something. The previous study suggested that intention 

did predict actual behavior, but did not account for 100% of the variance, leaving open 

the possibility that some part of the intention measure does reflect coping (Prentice et 

al., 2004).  

In addition, it would be worth examining how the relationship between 

expectations might impact to health behaviors. Behavioral intentions—including 

eating healthy food and engaging in physical activity—are simple and easy-to-do 

behaviors to measure, with a clear purpose and outcome. Behaviors that have a range 
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of consequences, such as smoking, drinking alcohol, and sexual behavior, might not 

be as affected by an expectation, because the relationship between Health Beliefs and 

a Behavioral Intention may not seem as clear as the relationship between Benefit and 

Behavioral Intention to Eat Healthy Food or to Do Physical Activity. Also, behaviors 

such as eating healthy food and doing exercise are not chronic diseases but rather daily 

behaviors. Susceptibility to and Severity of diseases are not daily events for college 

students. In this study, college students might be more likely to influence a behavior 

that impacts daily decisions, and may be less likely to engage in behaviors that may or 

may not affect long term health issues. 

The current study provided useful information for university foodservice 

managers to assess college students’ eating behavior. The Health Belief Model applied 

to university foodservice is another approach to determining whether or not college 

students’ health beliefs lead to appropriate food choices. According to the HBM, 

participation in healthy behaviors is influenced by beliefs about the likelihood of an 

action resulting in a perceived Benefit. The positive value of the Benefit must exceed 

the perceived Barriers or “cost of, and/or resistance to, the action.” It is important for 

foodservice managers to encourage healthy food choices and reduce Barriers to enable 

students to act on their health beliefs. 

In the U.S., the perception of Susceptibility to chronic diseases among 

adolescents may be very low; therefore, the advantage of health-promoting behaviors 

would be decreased. This population is generally healthy, and the threat of chronic 

disease is not apparent to them. Moreover, better understanding of the needs of college 
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students is critical in order to improve university foodservice menus and the nutrition 

quality of the items on those menus, the availability of which can influence students’ 

food choice decision. 

However, the number of healthy food options for students on campuses is a 

problem. Because of packaging issues and/or supply-chain difficulties in 

acquiring/serving fruits and vegetables, university foodservices have limited healthy 

options for food preparation on campus. There are few affordable fresh vegetables and 

fruits for students to choose. There may be packaged salads served on campuses, and 

these may be the best fresh vegetable options on campus, but eating salad is not 

common among male students, and salad dressing may contain a great deal of sugar 

and/or fat. In addition, students are often forced to grab food in while rushing between 

classes. Despite some of the healthier changes or trends on the college students’ life 

styles, management of university foodservices still has a lot of work to do to provide 

healthy food options and reduce greasy and fried, fatty foods on campus. Until then, 

students who want to eat healthy food will have to continue to “brown bag it.” The 

managers of university foodservices need to make firm commitments to provide 

healthier and more sustainable food options. 
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5.3. Limitation of The Study 

Although the results of this study suggested that Health Beliefs had a 

significant effect on the Behavioral Intention to Eat Healthy Food and do physical 

activity, these results should be viewed with limited generalizability, because all 

participants lived in the Southwestern region of the United States. Therefore, these 

results may not be representative of all college students. These findings need to be 

validated by applying the model to other consumer groups and other circumstances. In 

addition, the participants were volunteers; therefore, this group may have been more 

motivated or interested in learning about healthy food than those who did not 

participate in the survey. Further research with other college students throughout the 

country is needed to confirm the findings. 

 

5.4. Future Research 

There are many of studies regarding knowledge about healthy food and 

nutrition, especially, the impact of nutrition knowledge and beliefs on a healthy diet. 

Researchers have shown a positive correlation between health knowledge and 

improved dietary habits (Bhaskaran & Hardley, 2002; Cason & Wenrich, 2002; 

Granger, Senauer, & Runge, 2007a). The understanding of the possible connections 

between diet and disease, the benefits of a healthy diet, and knowledge of nutrition can 

influence health behavior (Gracey, Stanley, Burke, Corti, & Beilin, 1996; Granger, 

Senauer, & Runge, 2007b; Trepka, Murunga, Cherry, Huffman, & Dixon, 2006).  
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Recently research and theory have been more focused on the role that emotion 

plays in health behavior or decision-making. This evidence suggests that feelings 

about risk and disease can sometimes be more predictive than actual thoughts or 

judgments about risk and disease (Brown, 2005; Davy, Benes, & Driskell, 2006; 

Kolodinsky, Green, Michahelles, & Harvey-Berino, 2008; Ogden, Carroll, McDowell, 

& Flegal, 2007; Von Ah, Ebert, Ngamvitroj, Park, & Kang, 2004). The results of the 

current study suggest that low Barrier and high Benefit may have a direct causal effect 

on intention to engage in healthy behavior. Research should continue to focus on 

diverse variables such as worry, anticipated regret, and feelings of vulnerability in 

order to further understand how college students make health-related decisions.  

Unfortunately, the current study was unsuccessful in finding a relationship 

between threats and Behavioral Intention. Susceptibility and Severity did not show 

significant relationship with Behavioral Intentions. In fact, the effect on Behavioral 

Intentions seemed to be mainly due to Benefit and Barrier. Despite the lack of support 

for the hypothesis, the study was successful in identifying empirical expectation about 

healthy food. 

A possible research direction based on the impact of threats to health would be 

to explore the effect of manipulating different levels of Susceptibility and Severity. 

The current study only researched the level of Susceptibility to and Severity of four 

types of disease. Higher levels of worry may lead to greater Behavioral Intentions and 

may have a stronger effect on actual health behavior. Research has consistently found 

that patient with higher rates of disease worry had higher rates of breast cancer 
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screening behaviors (O’Keefe & Cordain, 2004; Prentice et al., 2004; Wilcox & 

Stefanick, 1999). Therefore, it is likely that higher levels of worry would result in 

higher rates of self-protective behavior.  

Additional research could also test possible moderators and mediators to the 

relationship of Health Beliefs and Behavioral Intentions. Work in the area of Fear 

Appeals suggests several possible variables that may moderate or mediate the worry–

behavior relationship. Perceived efficacy, danger, and fear-control processes, and 

cognitive mediators such as perceived Susceptibility and perceived Severity have been 

shown to impact the effectiveness of Fear Appeals, and may moderate or mediate the 

relationship between health worry and health behavior (Boehm et al., 1993; Champion, 

1999; Davy, Benes, & Driskell, 2006; Von Ah, Ebert, Ngamvitroj, Park, & Kang, 

2004).  

Lastly, it is important to explore whether measuring current Health Beliefs 

would impact different health behaviors. Eating healthy food and doing physical 

activity—the key components of this study—are easy and highly controllable 

behaviors. Further research is needed on the Susceptibility and Severity of Illness and 

whether or not fear of disease and/or the threat of disease along with more complex 

prevention strategies might lead to confusion or frustration rather than to intention to 

take action.  
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