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ABSTRACT 

JEFFREY R. BOLLES 

THE EFFECT OF A SIX-WEEK EDUCATION INTERVENTION ON ATHLETES' 
NUTRITION KNOWLEDGE AND SELF-EFFICACY 

AUGUST 2008 

The current study assessed the effect of a six-week sports nutrition education 

intervention on the sports nutrition knowledge and self-efficacy in collegiate student

athletes at a National Collegiate Athletic Association (NCAA) Division II institution. 

Few NCAA institutions sponsor sports nutrition programs, and research has indicated 

most collegiate athletes lack the sports nutrition knowledge necessary to practice 

appropriate sports nutrition (Abood, Black, & Birnbaum, 2004; Nichols, Jonnalagadda, 

Rosenbloom, & Trinkaus, 2005; Zawila et al., 2003). The results of this study revealed 

that the participants did initially have a poor knowledge of sports nutrition, although the 

participants' initial self-efficacy was relatively high. The results also indicated that the 

experimental group had significantly higher post-intervention sports nutrition knowledge 

when compared to both the control group's post-test (between-groups) and the 

experimental group's own pre-test (within-groups). The experimental group also 

exhibited significantly higher between- and within-groups self-efficacy. A final finding 

of this study is that when provided an opportunity to improve their sports nutrition 

knowledge, many student-athletes do not take advantage of the opportunity. This finding 

was in alignment with the findings of Froiland, Koszewski, Hingst, and Kpecky (2004 ). 
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As a result of these findings, several recommendations were made as to how components 

of this study might be further developed to bring about an even more effective sports 

nutrition education program that is highly attractive to collegiate student-athletes. 
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CHAPTER I 

INTRODUCTION 

Success in intercollegiate athletics requires that athletes consistently perform at 

optimal levels. While coaching, training and genetic potential have a profound influence 

on performance, many other factors may enhance or hinder an athlete's success. Perhaps 

no other factor plays a greater role in optimizing performance than dietary intake. Yet, 

proper sports nutrition is frequently unpracticed by collegiate athletes (Petersen et al., 

2006; Zawila, Steib, & Hoogenboom, 2003). College athletes fail to employ sound sports 

nutrition for many reasons, and research indicates that a lack of sports nutrition 

knowledge has significant implications for college athletes (Abood, Black, & Birnbaum, 

2004; Nichols, Jonnalagadda, Rosenbloom, & Trinkaus, 2005; Zawila et al., 2003). 

Because there are many variables involved, practicing appropriate sports nutrition 

can be very difficult for college-age athletes. Athletes need to understand the role and 

importance of macronutrients and micronutrients, while realizing the timing of nutrient 

ingestion is equally important. Portion size, nutrient balance and hydration are also 

critical aspects of proper sports nutrition. Additionally, while many athletes are 

concerned with their pre-competition meals, the effect of daily nutritional intake on 

training ability has far greater impact on their athletic performance (Skolnik, 1999). 

Another problem encountered by collegiate athletes is a lack of knowledge regarding the 

risks and benefits of supplements (Pertoczi & Naughton, 2007). Additionally, college 
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athletes are faced with multiple dining choices, some more time efficient and affordable 

than others (Hinton, Sanford, Davidson, Y akushko & Beck, 2004 ). Athletes must also be 

equipped with the knowledge and self-efficacy to make sound food choices despite the 

ability of aggressive marketing, peer pressure and convenience to make fast foods and 

pre-packaged foods attractive options for habitual consumption. Finally, it is important to 

recognize potential differences in nutrition knowledge and attitudes based on race, 

culture, and gender (Rastmanesh, Taleban, Kimiagar, Mehrabi, & Salehi, 2007). 

With so many factors influencing proper sports nutrition, athletes tend to rely on 

others for guidance and advice. University coaches and athletic trainers represent logical 

sources to whom athletes could tum for sports nutritional advice. However, research 

suggests that college coaches are similar to athletes in their lack of sports nutrition 

knowledge (Zawila et al., 2003). Furthermore, athletes may actually perceive sports 

nutritional advice from the coaching staff as detrimental to their athletic performance 

(Turk, Prentice, Chappell, & Shields, 1999). With their lack of sports nutrition 

knowledge and the guarded perceptions of athletes, coaches are not considered as viable 

sources of sports nutritional information. 

Athletic trainers undertake extensive coursework in exercise science, giving them 

some exposure to sports nutrition information. However, the primary emphasis of athletic 

training curricula is on the prevention, diagnosis and treatment of injuries, not on proper 

sports nutrition. Further, research suggests that with minimal sports nutrition education, 

athletic trainers lack the knowledge and efficacy to counsel student athletes in all aspects 
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of sports nutrition (Vaughan, King, & Cottrell, 2004). Therefore, athletic trainers may not 

serve as competent sports nutrition advisors for athletes. 

Universities generally do not have a viable source of sports nutrition counseling 

for athletes. However, by improving college athletes' sports nutrition knowledge and 

self-efficacy, a structured sports nutrition education program may improve the health and 

performance of those athletes. 

Purpose of the Study 

The purpose of this quasi-experimental intervention-control group comparison 

study was to assess the impact of a six-week education intervention on the sports 

nutrition knowledge and self-efficacy of National Collegiate Athletic Association 

(NCAA) Division II intercollegiate athletes. 

Hypotheses 

This study had the following null hypotheses: 

1. There will be no significant difference between the sports nutrition knowledge post

test scores of the control group and the scores of the experimental group.

2. There will be no significant difference between the sports nutrition knowledge pre

test scores of the control group and the scores of the experimental group.

3. There will be no significant difference between the sports nutrition knowledge pre

test and post-test scores of the experimental group.

4. There will be no significant difference between the sports nutrition knowledge pre

test and post-test score of the control group.
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5. There will be no significant difference between the post-test self-efficacy scores of

the control group and the scores of the experimental group.

6. There will be no significant difference between the pre-test self-efficacy scores of the

control group and the scores of the experimental group.

7. There will be no significant difference between the pre-test and post-test self-efficacy

scores of the experimental group.

8. There will be no significant difference between the pre-test and post-test self-efficacy

scores of the control group.

Delimitations 

This study had the following delimitations: 

1. The study participants were recruited from the University of North Carolina at

Pembroke (UNCP).

2. Recruitment of study participants was limited to those who are athletes at UNCP.

3. Study participants were 18 to 23 years of age.

Limitations 

This study had the following limitations: 

1. The study participants are highly specific, as they are NCAA Division II athletes of

one particular institution. Therefore, it may not be possible to generalize the results to

athletes from NCAA Divisions I and III, the National Association of Intercollegiate

Athletics (NAIA), and the National _Junior College Athletic Association (NJCAA).

Further, it may not be possible to generalize the results to other NCAA Division II

institutions.
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2. Participants were obtained as a convenience sample. Thus, those who participated

may represent a more motivated sub-population of athletes interested in the effect of

nutritional issues on athletic performance.

Assumptions 

This study had the following assumptions: 

1. All study participants could read and understand the survey instruments.

2. All study participants answered the survey questions honestly.

3. Participants assigned to the experimental group did not divulge information from the

intervention with members of the control group.

4. Participants assigned to the experimental group attended and participated in all of the

sports nutrition education sessions.

Definition of Terms 

This study utilized the following terms: 

Amenorrhea (secondary) - The absence of menstruation in women who were 

previously menstruating. 

Case studies - Discussions that take an in-depth look at a particular case to 

determine the needs and the strengths of a particular subject. 

Dehydration - A state of hypohydration that is usually brought about by exercise, 

wherein fluid loss that exceeds fluid replacement. 

Ergogenic aid - A nutritional supplement that is believed to enhance athletic 

performance. 

Euhydration - A state where the body has adequate fluid (saturation) balance. 
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Eumenorrhea-Normal hormonal cycle with menstruation. 

Female Athlete Triad (FAT) -The combination of low body weight, 

oligomenorrhea or amenorrhea, and loss of bone mineral density. 

body. 

Grazing -The practice of eating numerous, small meals throughout the day. 

Hydration -The act of ingesting fluids to maintain proper fluid balance in the 

Hyperhydration -A state where the body is over-saturated with fluid. 

Hypohydration -A state where the body is under-saturated with fluid. 

Hyponatremia -A state where either hyperhydration or heavy sweating without 

sodium replacement bring about low sodium content in the body. 

Ketogenic diet -A diet that is high in fats and proteins, and low in carbohydrate, 

which provides energy through ketones (synthesized sugars) derived from fat. 

Micronutrient-Vitamins, minerals, water and other nutrients that one's body 

requires to function properly. 

Macronutrient -Carbohydrates, Fats and Proteins that are necessary for energy 

production and the building of muscle tissue. 

Nutrient bal_ance -Equality in the body's concentration of micronutrients and 

macronutrients. 

Nutritional supplement-A substance that is taken in addition to one's normal 

dietary intake, which is designed to augment macronutrient or micronutrient uptake. 

Oligomenorrhea -:- An abnormal menstrual cycle featuring very light or infrequent 

menstruation. 
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Self-efficacy - A personal belief in the ability to perform tasks necessary to bring 

about a particular outcome. 

Significance of the Study 

The experimental design of this study may demonstrate that an intervention 

employing health education delivery methods can be an effective tool for counseling 

college athletes in sports nutrition. As a result, the intervention and delivery methods may 

serve to help improve the sports nutrition habits of college athletes throughout the 

country. Moreover, this study may provide a foundation for future studies of the 

usefulness of other sports nutrition curricula, such as those employing correspondence, 

Internet-based, or hybrid instruction. 
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CHAPTER II 

REVIEW OF LITERATURE 

Sports nutrition plays a key role in peak physical performance. Furthermore, 

research has shown that athletes who have received sports nutrition education have 

significantly higher knowledge, and with that increased knowledge, athletes are more 

prone to eat or avoid certain foods (Dunn, Turner, & Denny, 2007). Therefore, an 

athlete's knowledge of sports nutrition is critical to his or her success on the athletic field. 

However, much of the current research has found that the sports nutrition knowledge of 

athletes is lacking. In fact, few college-age students understand even the basic concepts 

of nutrition (Dunn et al., 2007). Because poor sports nutrition knowledge can cause 

persistent medical problems, as well as impair performance, sports nutrition education is 

vital for athletes and those who influence them, including coaches and athletic staff 

(Nichols et al., 2005; Turk et al., 1999; Zawila et al., 2003). 

Factors that Elicit Confusion 

Aggressive marketing by fast food companies, sports supplement companies and 

energy drink manufacturers is often misleading. Dunn et al. (2007) suggested that 

marketing was a contributing factor to athletes' inability to correctly discern between 

healthy food choices and unhealthy food choices. Furthermore, sports supplement 

companies target college athletes by emphasizing the ergogenic potential for performance 

enhancement, improved recovery from strenuous exercise, and resistance to or 
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recuperation from illness (Malinauskas, et al., 2007b ). Other factors that may negatively 

influence athletes' knowledge of appropriate nutritional practices are highly publicized 

fad diets, fat-burning pills and drinks, and the unrealistic portrayal of the perfect body. 

Athletes' confusion about appropriate sports nutrition is confounded by a wide 

variation of advice given by health care professionals with suspect nutritional knowledge 

(Petroczi & Naughton, 2007). An example of this is in the use of "nutritionist" to denote 

nutritional expertise. Neither state nor federal statutes provide regulation for the use of 

the titles "nutritionist" or "sports nutritionist". As such, unqualified people often market 

themselves as nutritionists, and it is up to the consumer to determine the nutritionist's 

qualifications. 

Primary Sources of Nutrition Information 

University athletic departments have the responsibility of verifying the nutrition 

information dispensed to their student-athletes. One way in which colleges and 

universities could help their athletes would be to have a full-time sports nutritionist or 

registered dietitian on staff in the athletic department. A sports nutritionist's role includes 

. performing body composition analyses, metabolic evaluations, menu planning, and 

determining the metabolic costs of exercise. Therefore, a university should look to hire a 

sports nutritionist with a background in nutrition, exercise science, or health promotion 

and who holds a nationally recognized certification as offered by organizations such as 

Sports Dietetics USA (CSSD), Lifestyle Management Associates (LMA), or the National 

Association of Sports Nutrition (NASN). 
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In comparison, registered dietitians (RD) must have an undergraduate degree with 

course work approved by the Commission for Accreditation for Dietetics Education of 

the American Dietetic Association (CADE), complete a CADE-accredited supervised 

practice of at least 900 hours, pass a national exam administered by the Commission on 

Dietetic Registration, and maintain registration through continuing education (American 

Dietetic Association [ADA], 2008). Pennsylvania State University, in the early 1990s, 

became the first NCAA institution to fund and staff a sports nutritionist position and, yet, 

the practice is still not nationally widespread (Rockwell, Nikols-Richardson, & Thye, 

2001 ). 

One institution that does employ a sports nutrition program for its student-athletes 

is the University of Washington. The university's program consists of thirty-minute 

presentations that cover topics including carbohydrate, protein and fluid needs, the 

planning of meals, healthy weight changes and the use of supplements (Vinci, 1998). 

While these presentations are likely to be short enough to keep the athletes' attention, one 

must wonder if the sessions might be too short to have a profound effect on the athletes' 

knowledge. Another aspect of the university's program is the availability of individual 

nutrition counseling sessions for all student-athletes (Vinci, 1998). However, one might 

wonder if the university's athletes take advantage of that service. In one study, 

researchers found that while athletes were willing to consult with a readily available, 

qualified dietitian, the athletes did not actively seek out the dietitian for counsel 

(Froiland, Koszewski, Hingst, & Kpecky, 2004). 
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If a registered dietitian or a certified sports nutritionist is not readily available, 

college athletes must look elsewhere for guidance. Rockwell et al. (2001) reported that 

athletes frequently identify coaches, athletic trainers, physicians, teammates, and popular 

media as primary sources of nutrition information. Dunn and associates (2007) suggested 

that coaches and athletic trainers have the ability to influence athletes' performances by 

promoting good nutrition. However, most coaches and athletic trainers lack the sports 

nutrition knowledge and efficacy to council athletes in sports nutrition (Dunn et al., 2007; 

Vaughan et al., 2004; Zawila et al., 2003). 

Even those coaches and athletic trainers who have sound sports nutrition 

knowledge may not be the best resources for athletes. Most collegiate athletic programs 

are under great pressure to win, which leads to many coaches using any strategy deemed 

to enhance performance. One factor attributed to increased performance is the leanness of 

an athlete's body. It has been suggested that coaches who place a strong emphasis on 

decreasing body weight to enhance performance could be inadvertently encouraging 

disordered eating behaviors and attitudes in their athletes (Heffner, Ogles, Gold, Marsden 

& Johnson, 2003). If the sole emphasis is placed on winning, it is reasonable to assume 

that coaches may not have the inclination or the desire to acknowledge athletes who 

might not practice sound nutrition.· To do so, especially if a leading player is involved, 

could expose flaws in the team's infrastructure. While athletic trainers are responsible for 

the welfare of student-athletes, head coaches often have considerable influence over their 

team's athletic trainers. Concern for their position with the team could influence athletic 

trainers' willingness to confront controversial issues that have not been addressed by the 
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head coach. Finally, coaches and athletic trainers are often implicated by athletes as 

significant influences in their disordered eating behaviors (Heffner, et al., 2003). 

Alternative Sources of Nutrition Information 

If athletes cannot receive sound nutrition information from their coaches and 

athletic trainers, they will seek other sources. Other sources, to which athletes are likely 

to tum, are teammates and popular media. However, teammates are likely to have similar 

sports nutrition knowledge, and any knowledge they do have is likely to come from the 

same sources available to the athlete seeking advice. Additionally, most media sources 

are not likely to be credible sources of information. The most popular media sources for 

college athletes include the Internet, magazines, television advertisements, textbooks and 

journals (Malinauskas, Overton, Carraway, & Cash, 2007a). While textbooks and 

journals are most reliable in providing trustworthy sports nutrition information, the style 

in which they are written makes them the least referenced of the media sources. Also, 

while there are credible Internet sources available, many athletes might not have the skills 

required to ascertain the credibility of websites. Furthermore, for college athletes, a 

website's presentation and ease of navigation are likely to be more important indicators 

of use than accuracy of information. 

With so few college institutions employing a certified sports nutritionist or 

registered dietitian, athletes should have access to another viable option for help with 

sports nutrition. The NCAA provides athletes with a few sources for sports nutrition 

information. The first source offers general information for eating while out of town for 

sporting events (National Collegiate Athletic Association [NCAA], n.d.). Unfortunately, 
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the information is limited and the graphics are juvenile with the potential to dissuade 

athletes from reading the materials presented on the website. A second website provides 

nutritional supplement and substance use/abuse information to athletes and coaches 

(NCAA, 2008). A more useful resource provided on this website is the availability of a 

Q&A board with a registered dietitian (Moore, n.d.). Yet, the navigation is complicated 

and marketed mostly to those interested in vegetarian and other special diet information. 

Additionally, while the answers provided offer valuable general information, there is no 

indication that athletes who use this service have any options for more specific follow-up 

to their questions. 

Similar to the NCAA websites is an online service offered through a combined 

effort of the National Strength and Conditioning Association (NSCA) and Abbott 

Nutrition, the owner of Energy, Athletics, Strength (EAS) nutrition products. This service 

provides strength and conditioning professionals, coaches and athletes with up-to-date 

information in the form of handouts, articles, and presentations (National Strength and 

Conditioning Association [NSCA], 2008). Additionally, the website provides a caloric 

. needs calculator, which could be a useful tool to help athletes determine their caloric 

needs. Though not peer-reviewed, experts in the field of exercise and sport science author 

the written materials. The website is a valuable source of information, yet it is not heavily 

marketed and is likely to be unknown to most coaches and athletes. Moreover, the 

website does not present any opportunities for users to ask questions regarding their 

nutrition concerns. 
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A university athletic department could purchase a general nutrition education 

program available from many different commercial providers. An example of such a 

program is Winning Sports Nutrition, which is a course designed for strength and 

conditioning specialists, personal trainers and coaches, but also provides reproducible 

handouts for athletes (Desert Southwest Fitness, 2008). Such an option provides an 

institution with the opportunity to educate its coaches, strength/conditioning specialists, 

and athletic trainers via a sports nutrition curriculum, giving them the recourse and ability 

to pass that information onto athletes. While programs like this are likely to improve the 

knowledge of coaches, support staff and athletes alike, they do not offer the valuable 

feedback between instructors and students that promotes deeper understanding of 

concepts and behavior modification. Secondly, these programs do not provide athletes 

with personal exposure to nutrition experts; rather they receive information from an 

athletics representative. Additionally, these types of programs usually involve intensive, 

up-front training of those responsible for administering the program, with little ongoing 

support, which can limit the responsible person's ability to carry out his or her role when 

. faced with an unexpected challenge (Sahay, Ashbury, Roberts, & Rootman, 2006). 

Another option involves more feedback and offers an interactive approach to 

learning. This option, sponsored by the NCAA, provides live speakers who travel to 

NCAA institutions to present on different topics of interest to student-athletes. The 

NCAA publishes lists of speakers and the topics for which they are qualified to present, 

and the NCAA institutions have the opportunity to apply for NCAA funded grants to 

bring the speakers to their campuses (NCAA, 2006). These programs are generally well 
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developed and the speakers have dynamic personalities and presentation styles that 

engage student-athletes in the program material. However, with the multitude of topics 

and variety of presentations for each topic coupled with limited access to the NCAA 

grants, most NCAA student-athletes are unlikely to experience a sports nutrition seminar 

in their four-year collegiate athletic career. 

Requirements of a Sports Nutrition Curriculum 

Competitive collegiate athletes understand that sports nutrition is vital to their 

performance. Yet, the lack of nutrition resources means they will continue to depend on 

coaches and trainers for information and guidance. Thus, it is essential that coaches and 

trainers have immediate access to information from reputable sources (Rockwell, Nikols

Richardson, & Thye, 2001). A sports nutrition education program offered by the 

institution's athletic personnel may be the most viable option for all NCAA institutions. 

Such a program could employ a curriculum that provides coaches and other athletic staff 

the trustworthy sources needed to promote improved nutrition for their athletes 

In designing an effective sports nutrition curriculum, there are several important 

aspects that must be addressed. First, in order to meet the needs of all athletes within an 

intercollegiate sports program, an education curriculum should be comprehensive and 

factual. Second, a complete sports nutrition education intervention should consist of 

educational units that address: body composition, energy balance, macronutrients, 

micronutrients, functional relationships of foods, benefits and shortcomings of popular 

diets, eating disorders and disordered eating, nutrition supplements and ergogenic aids, 

planning appropriate dietary plans, and preparing foods with high nutritional value. A 
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third component that should be considered when developing a nutrition program for 

athletes is the introduction of a group discussion component. A recent study that 

investigated a weight loss program for college females found the participants enjoyed 

discussing their own personal concerns and receiving feedback from the other 

participants (Jozkowski, 2007). Likewise, another study received qualitative feedback 

related to group sessions, wherein one of the expressed benefits of group discussions was 

sharing concerns with fellow athletes (Curry & Maniar, 2004). Finally, the curriculum 

can be strengthened if it is based on a proven health education model. It has been 

expressed that effective intervention programs are those that are informed by and 

underpinned by established and relevant theoretical constructs (Whitehead, 2001 ). 

College Athletes and Carbohydrates 

Hinton et al. (2004) recommended athletes receive instruction that stresses the 

importance of adequate dietary energy, suitable carbohydrate and protein intake, and 

appropriate body weight and composition for achieving optimal athletic performance and 

maintaining health. Abood et al. (2004) identified the following as primary concerns with 

athletes' nutrition: (a) low energy intake, (b) low carbohydrate intake, and (c) a 

combination of carbohydrate intake under 60% of total energy and a fat intake greater 

than 30% of total energy. In addition, a sports nutrition education intervention should 

stress the importance of daily meal planning for its impact on performance. Appropriate 

meal planning should provide for the consumption of a variety of foods, healthy food 

choices, and snacks that are appropriately proportioned and timed for pre-competition, 

within-competition, and post-competition nutrition (Laquale, 2007). 
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Many athletes ingest far fewer carbohydrates than the recommended 60% of total 

energy intake. This is likely due to poor knowledge as well as the types of foods that are 

readily available. Speaking to both causes, one study reported that athletes eat diets low 

in fruits, vegetables and whole grains while eating diets high in fatty, processed foods 

(Rash, Malinaukas, Duffrin, Barber-Heida!, & Overton, 2008). Although carbohydrates 

are vital to athletic performance, many popular diets link carbohydrate intake to increased 

body fatness. While the actual cause of increased body fatness is excessive caloric intake, 

the inaccurate portrayal of carbohydrates influences athletes' knowledge and opinions of 

carbohydrates. Of tremendous concern is the athletes' belief that carbohydrates should be 

decreased in the diet (Dunn et al., 2007). However, a sports nutrition intervention can 

help to refute the athletes' opinions and practices regarding carbohydrates. Rash et al. 

(2008) found that adequate knowledge regarding carbohydrates contributes to athletes' 

adequate intake of carbohydrates. 

To emphasize the importance of carbohydrates, a sports nutrition education 

curriculum should identify the role of carbohydrates in energy production, neurological 

function, and mood. Carbohydrate feedings result in better performance of tasks that 

involve a combination of peripheral and central nervous system (CNS) function, improve 

an athlete's ability to execute tasks controlled by muscle groups that have been 

previously exposed to strenuous exercise, and decrease perceptions of fatigue, tension 

and depression (Winnick et al., 2003). Moreover, carbohydrates are critical to the 

sustainability of the body's cells, including brain, nerve, muscle and blood cells vital to 

normal physiological function. 
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Despite their significant contribution to performance, an athlete's body has 

limited storage potential for carbohydrates. For example, a 150-pound male can store 

only about 1800 calories (Kcals), with 1400 Kcals stored in his muscles, 320 Kcals in his 

liver, and 80 Kcals in his blood (Pentz, 1998). Due to the limited availability of 

carbohydrates, athletes who compete in endurance events of 90-120 minutes in duration, 

or those competing in high-intensity, short-duration, repetitive exercise are vulnerable to 

carbohydrate depletion (Wilkinson & Liebman, 1998). Carbohydrate depletion results in 

decreased performance and the ultimate cessation of exercise. Therefore, in order to teach 

endurance or repetitive athletes to maximize carbohydrate stores, part of a sports nutrition 

education intervention should include information on carbohydrate loading or 

supercompensation (Wilkinson & Liebman, 1998). 

There are two methods of achieving supercompensation. The classical model of 

supercompensation involves the depletion of glycogen through low carbohydrate intake 

and exhaustive exercise followed by the supercompensation phase that involves the 

consumption of a very high carbohydrate (>90% of total caloric intake) diet (Wilkinson 

& Liebman, 1998). The classical model is difficult and uncomfortable for athletes to 

employ, which has helped popularize a modified supercompensation model. The newer 

model requires the athlete to taper his or her physical activity over a six-day period while 

significantly increasing carbohydrate ingestion over the same period of time (Wilkinson 

& Liebman, 1998). Both models are equally effective in increasing carbohydrate storage 

by 20-40% above normal. Furthermore, both models of supercompensation are effective 

regardless of whether high-glycemic or low-glycemic carbohydrates are ingested. 
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While the glycemic index does not affect the supercompensation of muscle 

glycogen stores, the glycemic index is an extremely valuable tool for daily sports 

nutrition regimens. The glycemic index is a guide that indicates the ability of a food to 

raise blood sugar levels. Diets that emphasize low-glycemic carbohydrates are associated 

with reduced blood glucose, insulin and lipid levels (Wilkinson & Liebman, 1998). 

Athletes who regularly consume a diet rich in low-glycemic foods are also able to spare 

muscle glycogen while optimizing fat oxidation during exercise. Further support for the 

regular ingestion of low-glycemic foods can be derived from the supposition that the 

rapid digestion and absorption of, high blood glucose levels associated with, and 

heightened insulin response to, high-glycemic foods leads to an increase in fat stores in 

the viscera. 

College Athletes and Protein 

Like carbohydrates, proteins are valuable to athletic performance. Many athletes, 

especially males, place significant emphasis on deriving a high percentage of their 

calories from protein. While the demonstrated protein requirement for exercising 

individuals is between 1.0 g/kg to 2.0 g/kg of body weight per day (Campbell et al., 2007; 

Pentz, 1998), many athletes will ingest protein at a rate of 3.0 g/kg/day without just cause 

(Macdermid & Stannard, 2006). For the athlete, a considerable drawback to high protein 

diets is the chronic depletion of muscle glycogen, which decreases neuromuscular 

function, aerobic endurance,_ and recovery (Macdermid & Stannard, 2006). Additionally, 

though athletes consume high protein diets to emphasize muscle development, the 

opposite actually occurs. Athletes who ingest high protein diets also exhibit the loss of 
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muscle mass (atrophy) and muscular power (Macdermid & Stannard, 2006). Loss of 

muscle mass and power is the direct result of low-carbohydrate diets, which bring about 

premature fatigue and the incapacity to work at high intensities. 

It is likely that excessive protein intake is due to both a lack of knowledge and 

the aggressive marketing of both ketogenic diets and muscle building supplements. Rash 

et al. (2008) suggested that male athletes tend to believe that protein is an immediate 

energy source while also being responsible for increasing muscle mass. However, protein 

is the least preferred macronutrient for energy. Furthermore, while protein is used to 

synthesize new muscle, high protein intake is significantly less responsible for muscle 

growth than is the stimulus brought about physiological overload. It is important to 

reiterate that high-protein diets have been associated with muscular atrophy and 

decreased power output (Macdermid & Stannard, 2002), which is contraindicative to the 

common rationale for consuming large amounts of protein, the development of new 

muscle. 

Product marketing often emphasizes that diets high in protein and low in 

carbohydrates are best for losing body fat. However, aerobic athletes require the 

metabolism of carbohydrates to optimize fat oxidation. Furthermore, low carbohydrate 

intake can lead to protein catabolism and the body's reliance on ketosis, which will 

eventually lead to extensive muscle loss, decreased athletic performance, organ damage, 

and even death (Pentz, 1998). When carbohydrates are not readily available to bring 

about efficient oxidation of fat, performance will suffer. Additionally, those who support 

ketogenic diets agree that the performance of anaerobic athletes would suffer without the 
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high carbohydrate diet (60% carbohydrates) recommended by most physicians and 

dietitians (Phinney, 2004 ). Therefore, an appropriate sports nutrition intervention should 

provide athletes information regarding the potential side effects and performance 

deficiencies associated with high protein diets. 

College Athletes and Fat 

Discussions regarding caloric content must also address appropriate fat intake. 

Primarily, it is important for athletes to avoid high-fat, low-carbohydrate diets that are a 

common practice among collegiate athletes. High-fat, low-carbohydrate diets bring about 

acute decreases in muscle glycogen stores, and exposure to such diets for four weeks or 

more causes impairment in training adaptations and athletic performance (Burke, Kiens, 

& Ivy, 2004). Therefore, it is crucial for athletes to receive information to help them 

discern appropriate foods while eating in college dining halls, in dorm rooms, and while 

traveling on the road. 

It is also critical that collegiate athletes recognize fat as an integral component of 

the body's physiology, and as such, is an integral part of an athlete's daily dietary intake. 

Appropriate fat stores allow the body to spare muscle glycogen, as fat stores can provide 

the majority of energy needed to perform in high-endurance, aerobic athletic events 

(Carey et al., 2001). Likewise, fat is important in the diets of athletes for its role in 

providing fat-soluble vitamins and essential fatty acids (American Dietetic Association 

[ADA], 2000). Additionally, fat is required for the maintenance and production of cells, 

enzymes, and the integumentary system (hair and skin). It is generally recommended that 

adults limit fat intake to 30% or less of total caloric intake. On the other hand, to maintain 
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leanness while still providing sufficient fat for metabolism and appropriate physiological 

function, athletes should limit their fat intake to no less than 20% of total daily intake 

(Pentz, 1998). 

Timing of Meals 

A sports nutrition education curriculum should also provide information on the 

importance of timing and caloric content of meals. The timing of meals has substantial 

bearing on pre-competition nutrition, recovery and maximizing energy stores. For 

example, higher pre-exercise muscle glycogen concentrations can delay fatigue, and in 

repeated bouts of exercise with short recovery periods, glycogen resynthesis is a critical 

determinant of performance (Berardi, Price, Noreen, & Lemon, 2006). Timing and 

caloric content of meals is especially critical for those who regularly employ calorie 

restriction to make specific competition weights. Because training quality and recovery 

are likely to be compromised by caloric restriction, the pre-competition meal offers those 

athletes an opportunity to recover muscle glycogen stores, fluids and electrolytes (Slater, 

Rice, Sharpe, Jenkins, & Hahn, 2007; Slater et al., 2005). 

It has been suggested that timing of and changes made to diets on an hourly, 

daily, weekly or monthly basis to match the distinctive demands of each workout or 

phase of training may enhance adaptations to training (Volek, 2004). For example, Jordan 

et al. (2004) reported that acute ingestion of 225 mg of adenosine triphosphate (ATP) 

prior to exercise increases blood concentrations of ATP, resulting in an efficiency of ATP 

transport that exceeds that which is achieved by way of the standard portal system. 

Winnick et al. (2003) reported similar findings that pre-feedings of carbohydrate 
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enhanced ATP resynthesis helped to maintain blood glucose levels and, in high-intensity, 

intermittent exercise, spared muscle glycogen. 

Educating athletes about timing of meals may dissuade them from the common 

practice of skipping meals (Malinauskas et al., 2006). Athletes who skip meals generally 

do so to control weight or body composition, yet eating small, frequent meals has been 

shown to increase metabolism while providing athletes with increased energy stores and 

improved digestion. Burke et al. (2004) reported that a more frequent intake of smaller 

meals might be useful in overcoming the gastric discomfort often associated with eating 

large amounts of foods while also providing direct benefits to glycogen storage. Garrido, 

Webster, and Chamorro (2007) added that athletes who employ the concept of grazing in 

their eating plans are effectively supporting their active lifestyles. Grazing emphasizes 

the intake of appropriately portioned (500 total calories or less) and timed (every 2 - 3 

hours) meals and snacks, which helps to maintain a high metabolic rate and increase 

digestive efficiency. Increasing metabolic rate and digestion can help athletes maintain 

healthy body weights, preserve muscle glycogen and protein stores, and reduce stored fat, 

all of which can positively impact athletic performance. 

Hydration 

No nutrition education curriculum would be complete without including the 

discussion of suitable hydration for athletic performance. In hot, dry environments, 

evaporation is responsible for more than 80% of heat loss (ADA, 2001). Many factors, 

including physical conditioning, acclimatization, hydration status, exercise intensity, 

physical size and amount of clothing or equipment worn, affect sweat rate (Fowkes-
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Godek, Bartolozzi, & Godek, 2005). Of all factors, hydration status is perhaps the most 

influential in its effect on sweat rate. Therefore, the maintenance of adequate hydration 

allows athletes to sustain sufficient sweating to cool their bodies and prolong optimal 

performance. 

In order to have sufficient water to cool the body and maintain proper 

physiological function, athletes should be encouraged to maintain a euhydrated state. In 

order to balance water intake with its expenditure, an athlete should drink 1.0 to 1.5 ml 

(.03 to .045 oz) of water for each calorie expended (Pentz, 1998). Therefore, a person 

who bums up 2,500 calories per day should consume between 75 and 113 ounces of 

water per day. Although euhydration is the key to athletic performance, there are certain 

instances, such as prior to competition in hot and humid environments, when an athlete 

may need to mildly hyperhydrate. An athlete's fluid balance is so sensitive, mild 

hypohydration, hyponatremia, and dehydration can lead to diminished performance and, 

in the extreme, can be life-threatening (ADA, 2000). 

Functionality of Foods 

A sports nutrition curriculum should also educate on functional foods or foods 

that contain components with physiological actions (Aoi, Naito, & Yoshikawa, 2006). 

For example, Brown, DiSilvestro, Babaknia, and Devor (2004) demonstrated the 

functionality of soy, which has been shown to aid in muscle growth without diminishing 

antioxidant capabilities. Soy has high concentrations of antioxidants, which are praised 

for the ability to help prevent heart disease and cancer. Furthermore, soy protein is a 
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favorite for athletes who are looking to increase their protein intake with lean, vegetable 

sources of complete proteins. 

Carbohydrates are celebrated for their functionality, not only in their 

physiological function, but also in their ability to compliment the physiological actions of 

other foods. Stellingwerff et al. (2007) found that carbohydrate supplementation during 

exercise preserves intramuscular stores of glycogen while also reducing the athlete's need 

to depend on adipose tissue lipolysis for energy. Additionally, ingesting carbohydrates 

with protein enhances the actions of insulin to accelerate the synthesis of muscle protein, 

while inhibiting its catabolism, thereby providing the ideal anabolic situation for muscle 

growth (Aoi et al., 2006; Volek, 2004). Likewise, researchers (Hulmi, Volek, Selanne, & 

Mero, 2005) reported that protein ingestion before a strength training session might be 

particularly important for optimizing muscle growth, especially when amino acids and 

carbohydrates are combined in the pre-exercise meal. 

Disordered Eating and Eating Disorders 

Current research suggests that a sports nutrition education program should give 

special attention to eating disorders and dieting among athletes. In general, weight 

management is a critical issue for college age females. Malinauskas, Raedeke, Aeby, 

Smith, and Dallas (2006) found that 83% of college females consciously try to lose or 

control their weight, perceiving lower weights to be healthy and attractive. There is a fine 

line between the levels of weight control, disordered eating, and eating disorders. The 

prevalence of disordered eating, eating disorders and amenorrhea is considerably higher 

in young female athletes than in the general female population (Torstveit & Sundgot-

25 



Borgen, 2005). In fact, the National Athletic Trainers' Association (NAT A) estimates 

that the prevalence of disordered eating in collegiate female athletes is a staggering 62%, 

while an estimated 10 million American women suffer from anorexia nervosa and 

bulimia nervosa (Bonci et al., 2008). A predisposing factor in the development of 

disordered eating and eating disorders is the female athlete's distorted perception of 

weight and body proportions. In comparison to males, females require more essential 

body fat, yet there is a greater expectation for females to appear lean. The desire for 

female athletes to battle against their genetically higher body fatness combined with poor 

knowledge about how to properly maintain weight, has resulted in a higher use of 

pathogenic weight-control methods (Torstveit & Sundgot-Borgen, 2005). 

By achieving and maintaining low body weights, female athletes risk serious 

health problems. Low body weights and over-training, a pathogenic method of weight 

control (purging), are linked to osteopenia, osteoporosis and female reproductive 

dysfunction (Warren & Perlroth, 2001). This is known as the female athlete triad (FAT), 

which is the combination of disordered eating, oligomenorrhea/amenorrhea, and the loss 

of bone mineral density. Within the female athlete population, 6 in 10 are classified as at 

risk for the FAT (Torstveit & Sundgot-Borgen, 2005). It should be noted that all three 

components of the FAT do not need to be present for female athletes to be at significant 

risk. Cobb et al. (2003) found that disordered eating alone is associated with low bone 

mineral density (BMD) independent of body weight, body composition, and menstrual 

status, including eumenorrhea. 
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Low body weights and caloric restriction can affect other systems as well. 

Significant caloric restriction reduces metabolic rate and places increased demands on the 

cardiovascular, musculoskeletal, thermoregulatory and endocrine systems (Raymond

Baker, Petroczi, & Quested, 2007). Lower metabolic rates could lead to a decrease in 

lipid oxidation, which can keep body fat percentages higher than desired. Furthermore, 

the most prevalent musculoskeletal injuries associated with low body weight and intense 

training are stress fractures, which hinder performance and put women at risk for lifelong 

health consequences (Cobb et al., 2003). 

Body image distortions extend beyond athletes themselves, as coaches and 

strength and conditioning specialists may also perceive lower weight as beneficial for 

athletic performance. Raymond-Baker et al. (2007) reported that athletes and coaches 

view unrealistically low body weight as key to superior athletic performance. In fact, 

coaches and athletic trainers indicated that they consider body weight more important to 

an athlete's performance than body composition (Rockwell et al., 2001). These 

misperceptions are more likely associated with leanness sports, wherein being thin can be 

perceived as being fit. However, thinness is not necessarily indicative of fitness or a 

positive strength to weight ratio. The pressure to be thin, rather than healthy, resulted in a 

higher risk for the FAT among female athletes in leanness sports when compared with 

those in non-leanness sports (Torstveit & Sundgot-Borgen, 2005). 

While disordered eating and eating disorders are commonly attributed to females, 

males are silently suffering as well. Disordered eating is prevalent in 33% of collegiate 

male athletes {Bonci et al., 2008). Additionally, anorexia nervosa and bulimia nervosa 
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affect about 1 million American males (Bonci et al., 2008). Despite the prevalence of 

disordered eating and eating disorders among collegiate male athletes, the American 

public is less sensitive to the need for intervention. Furthermore, very little is done to 

warn males of the life threatening effects of eating disorders. Therefore, a sports nutrition 

education intervention should address disordered eating and eating disorders in male 

athletes as well. 

While many coaches and athletic trainers will refer female athletes with eating 

disorders to physicians, at least one third of a group of athletes and coaches in one study 

stated they dealt with eating disorders themselves (Rockwell et al., 2001). Due to the 

pathology and the dangers inherent with eating disorders, coaches and athletic trainers do 

not have the ability to adequately counsel athletes with eating disorders. A vital role for 

coaches and, especially athletic trainers, is in the identification of athletes who are at risk 

for eating disorders. Yet, Vaughan et al. (2004) found a majority of athletic trainers 

lacked the skills necessary to recognize eating disorders among their athletes. If an 

institution's staff lacks the efficacy to recognize eating disorders among athletes, 

prevention of eating disorders is critical. Turk et al. ( 1999) stressed that education serves 

a primary role in preventing eating disorders. 

The high prevalence of disordered eating and eating disorders in all athletes as 

well as the significance of the FAT among college female athletes makes those topics 

important focal points for any sports nutrition education intervention. Because eating 

disorders and disordered eating are sensitive topics, it is important that a sports nutrition 

education intervention provide information about the dangers of such practices while 
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emphasizing compassion for those who are admittedly or secretively struggling with an 

eating disorder. Additionally, the intervention sessions should highlight the resources 

available for those who might need additional help for an eating disorder. As such, a 

nutrition education curriculum should not only educate athletes about eating disorders, 

but it should also introduce a written eating disorder policy to all of the institution's 

athletes as well as the athletic staff (Vaughan et al., 2004). 

An athletic department policy regarding eating disorders might best be based on 

recommendations from the NATA. Recently, the NATA has placed greater emphasis on 

the role of athletic trainers to recognize the symptoms of eating disorders, identify 

athletes at risk, and provide referrals to those seeking professional help. NAT A 

recommendations should be a collaborative effort of the athletic training staff, an 

athletics administrator, risk-management personnel, and legal counsel (Bonci et al., 

2008). The NAT A suggests that a policy on eating disorders should include provisions 

for: appropriate screening protocols; detection of and treatment for eating disorders; 

additional assistance if necessary; clearly defining appropriate responses of coaches to 

athletes' body weight issues and performance; and development of mandatory, and 

structured educational and behavioral programs for athletes, coaches, athletic trainers, 

administrators, and other support personnel (Bonci et al., 2008). 

Sports Nutrition Supplements and Ergogenic Aids 

A timely and important component of sports nutrition is the use of sports nutrition 

supplements, including ergogenic aids. Nutritional supplements and ergogenic aids are 

central topics of discussion at various NCAA legislative meetings and should be included 
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in a sports nutrition curriculum. Supplements are widely used, as it is estimated that 70% 

of Americans take herbal remedies or dietary supplements to promote health 

(Malinauskas et al., 2007b ), while it is also been reported that 45% of college athletes use 

some form of nutritional supplement (Rockwell et al., 2001). However, the reasons for 

using supplements vary by gender. According to Malinauskas and associates (2007b ), 

male college athletes are more likely to take supplements to increase speed, agility, 

strength, power and lean body weight. In contrast, females take supplements for health 

purposes. 

It is generally accepted that sports nutrition supplements can be very important to 

the success of athletes. For example, the use of Iron and vitamin C has been shown to 

help endurance athletes decrease the incidence of iron deficiency caused by training and 

competition (Abood et al., 2004; Petersen et al., 2006). Another supplement, glutamine, 

is an amino acid purported to increase cellular replication of the immune system, and is 

therefore beneficial to athletes during periods of high muscular stress, such as after 

extremely rigorous workouts or when recovering from injury (Malinauskas et al., 2007b ). 

An additional example of another beneficial supplement is creatine, perhaps the 

most popular and effective supplements on the market. Creatine is an ergogenic aid that 

increases anaerobic capacity, strength and lean body mass in conjunction with training 

(Buford et. al., 2007), allowing athletes to maintain a greater training volume/intensity 

and thereby improve the quality of training (Kreider, 1998). Because of its anabolic 

properties, there have been considerable studies to determine if creatine use is detrimental 

to an athlete's health. However, there is no scientific evidence that the short- or long-term 
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use of creatine has any detrimental effects on otherwise healthy individuals, and no long

term side effects have been observed in athletes, infants with creatine synthesis 

deficiency, or in clinical patient populations (Buford et al., 2007). It should be noted, that 

despite its effectiveness in stimulating muscle hypertrophy and anaerobic endurance, 

creatine supplementation does not appear to improve the aerobic metabolism of 

endurance athletes (Reardon, Ruell, Fiatarone Singh, Thompson, & Rooney, 2006). 

Another popular ergogenic aid used in college athletics is caffeine. Caffeine is 

banned by the NCAA for its ability to facilitate the release of free-fatty acids into the 

blood stream, thereby preserving muscle glycogen during endurance events. Thus, 

caffeine is an attractive ergogenic aid for endurance athletes, as well as a widely used 

ingredient in "fat-burning" pills. 

The popularity of sports nutrition supplements and ergogenic aids is fueled by the 

multi-billion dollar supplement industry and the promise of improved athletic 

performance. Sports nutrition supplementation is so popular that 28% (48% of males and 

4% of females) of the athletes at the University of North Carolina reported using creatine, 

and approximately 25% of the university's coaches and athletic trainers advocated and 

supported the use of sports nutritional supplements (Rockwell et al., 2001). While it is 

against NCAA bylaws for athletic staff to provide sports nutrition supplements to their 

athletes, there are no rules against making recommendations. However, it is essential that 

those making any recommendations be well informed about each supplement's purpose, 

efficacy, and safety, particularly vitamin, mineral and other supplements that might 

inadvertently be overused (Rockwell et al., 2001). 
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Even when coaches provide athletes with an informed recommendation, there are 

risks involved with the use of sports nutrition supplements. Much of that risk is 

associated with the lack of legislation governing the packaging and contents of nutritional 

supplements. The Food and Drug Administration (FDA), which regulates prescription 

drugs, has no domain over nutritional supplements, so there is no guarantee that what is 

advertised on the bottle is what is contained within. Therefore, athletes who use sports 

nutrition supplements or ergogenic aids take a calculated risk that those supplements do 

not contain any substances banned by the NCAA. In fact, NCAA reports have indicated 

that the primary substances in positive drug tests have been over-the-counter supplements 

containing ephedrine and androstendione (Malinauskas et al., 2007a). Despite the reason 

for a failed drug test, it is ultimately the student-athlete's responsibility, which places 

even more emphasis on student-athletes increasing their knowledge of all components of 

sports nutrition. 

While the use of sports nutrition supplements is very high, many college athletes 

do not know the proposed function of sports nutrition supplements. Not understanding 

the function of supplements is either from a general lack of knowledge or from 

misconceptions regarding the effects associated with different supplements. Froiland et 

al. (2004) revealed that only 37% of sampled athletes correctly identified the appropriate 

function of vitamins while 30% thought that vitamins provided a direct source of energy. 

A similar study reported that 56% of the athletes believed that vitamins and minerals 

supply energy (Rash et al. 2008). Confusion regarding a supplement's function may be 

the result of misleading marketing information dispensed by the manufacturers and 
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retailers. So great is the problem, Petroczi and Naughton (2007) reported that the lack of 

knowledge and misconceptions about nutritional supplements have been well 

documented for over a decade. 

Athletes' lack of knowledge regarding the function of nutrition supplements may 

lead them to seek advice from those they perceive as more knowledgeable, such as 

family, fellow athletes, teachers, athletic trainers, and coaches (Froiland et al., 2004; 

Herbold, Visconti, Frates, & Bandini, 2004; Scofield & Unruh, 2006). Athletes also 

choose supplements based on recommendations from retailers and Internet sites, rather 

than seeking reliable information about the substances (Petroczi & Naughton, 2007). To 

limit the reliance on questionable sources, comprehensive education regarding the 

potential risks and benefits of sports nutrition supplements and ergogenic aids should be 

offered. Educating the athletes will allow them to make informed decisions concerning 

any supplements that could potentially render them ineligible for NCAA competition or 

cause detrimental health effects. 

Sports Nutrition Behaviors 

Nichols et al. (2005) suggested that nutrition education could not only increase 

athletes' knowledge, but improve their dietary behavior, as well. The discussions 

regarding dietary behavior should include daily nutritional practices. Maughan (2002) 

suggests that sports nutrition interventions should focus on training goals that include: 

maintaining energy supply to the working muscles and other tissues; promoting tissue 

adaptation, growth and repair; promoting immune function and resistance to illness and 

infection; and rehearsal and refinement of competition strategies. It is also suggested that 
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the educational program should address the challenges and opportunities for pre- and 

post-competition including enhancing energy supply to delay the onset of fatigue, 

addressing proper hydration, and controlling the effect of the central nervous system 

(Maughan, 2002). 

A major challenge in providing sports nutrition education to collegiate athletes is 

in the development of an effective method for improving nutrition knowledge, attitudes, 

and behavior (Kunkel, Bell, & Luccia, 2001). Furthermore, a sports nutrition education 

intervention should help the athlete develop appropriate normative beliefs. The 

development of normative beliefs can motivate an athlete to adopt appropriate behaviors, 

including appropriate goal setting and self-monitoring of eating habits (Kmger, Blanck, 

& Gillespie, 2008). 

To provide the greatest opportunity for success, a health education intervention 

should have a proven health education theory as its foundation. There are many health 

education theories that may be used to increase knowledge among those participating in 

an intervention program. However, a health education theory that increases knowledge 

while also enhancing self-efficacy is even more desirable for a sports education 

intervention, as athletes with greater self-efficacy are more likely to employ and apply the 

skills learned through the sports nutrition curriculum. Successful application of skills 

developed through a sports nutrition curriculum is likely to improve dietary behaviors. 

Long and Stevens (2004) provided an example of one such relationship when they 

demonstrated a significant association between self-efficacy and the appropriate selection 

of lower fat, healthier foods. 
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A sports nutrition education intervention that increases the athletes' self-efficacy 

is likely to maximize opportunities to practice the dietary skills they acquired in the 

intervention (Abood et al., 2004; Nichols et al., 2005). Self-efficacy is more than just the 

simple belief that one can perform a task or behavior. Self-efficacy provides motivation, 

influences personal goal setting, determines the behaviors athletes will attempt in the 

future, how long those behaviors will last, and how the athletes will react to setbacks 

(Gaughan, 2003). 

Social Cognitive Theory for Sports Nutrition Education 

Self-efficacy is one of the main constructs of the Social Cognitive Theory (SCT), 

which is one of the most widely used health education theories. A recent review of 

different interventions found that 70% of those reporting positive outcomes indicated the 

SCT to be beneficial as the foundation for dietary change interventions (Sahay et al., 

2006). Further, it has been demonstrated that self-efficacy significantly improves among 

those who participate in educational interventions that utilize the SCT (Chapman

Novakofski & Karduck, 2005). One explanation for this finding might pertain to the 

methods by which SCT is delivered. The SCT rests on the basic premise that people not 

only learn through their own experiences, but also by observing the actions of others and 

the results of those actions (Bensley & Brookins-Fisher, 2003; Rogers et al., 2004). Self

efficacy offers the greatest prediction of change when the stimulus is novel, challenging 

or stressful, thus making it a promising component for the management of dietary 

modifications (Gaughan, 2003). Because SCT has been positively linked to both 

increased knowledge and self-efficacy, it is realistic to employ the SCT in the 
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development of an intervention to increase sports nutrition knowledge and self-efficacy 

among collegiate athletes. 

The benefits of an SCT-based intervention extend beyond increased knowledge 

and self-efficacy. SCT also considers the complex relationships between health behaviors 

and those factors that influence social norms and one's likely behavior under various 

circumstances (Whitehead, 2001 ). In addition to self-efficacy, the relationships between 

health behaviors and social norms are affected by the SCT components of reciprocal 

determinism, behavioral capability, expectations, reinforcement and observational 

learning. 

Reciprocal determinism looks at the ways in which behaviors are changed due to 

the interactions of the athlete and his or her environment. Those interactions can be 

positive or negative and the influence can be applied from the environment to the athlete 

and vice versa (Bensley & Brookins-Fisher, 2003). In a sports nutrition education 

curriculum, the goal of introducing reciprocal determinism should be to identify the 

positive and negative aspects of each athlete's environment. After those factors are 

identified, the goal should be to determine how the athlete might positively affect the 

negative factors while implementing the positive factors. 

Behavioral capability is based on an athlete's capability to change a behavior by 

having the appropriate knowledge and skills to perform a desired behavior (Bensley & 

Brookins-Fisher, 2003). A sports nutrition education curriculum can increase an athlete's 

behavioral capability by increasing the athlete's sports nutrition knowledge and by 

providing the athlete with opportunities to increase their skill for selecting and preparing 
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appropriate food and beverage options. Critical skills for making appropriate sports 

nutrition choices include learning to critically read nutrition labels and guides, preparing 

low-fat versions of their favorite foods, and gaining experience in recognizing portion 

sizes. 

Expectations are the athlete's anticipated results from modifying their behaviors 

(Bensley & Brookins-Fisher, 2003). Expectations are best altered when a sports nutrition 

education curriculum is able to help athletes develop realistic goals. Therefore, the 

curriculum should provide athletes with the opportunity to practice goal setting in an 

environment that provides positive feedback and constructive criticism on the 

appropriateness of the goal. 

Reinforcement is the response to a person's behavior that affects the continuance 

of the behavior (Bensley & Brookins-Fisher, 2003). Reinforcement can be positive or 

negative, internal or external. To establish reinforcement of an athlete's behavior, a sports 

nutrition education curriculum should be taught with an emphasis on positive feedback 

when an athlete develops a skill or a new behavior that improves his or her sports 

nutrition. Furthermore, the curriculum should provide athletes with opportunities to 

identify their strengths, thereby providing a mechanism for internal reinforcement. 

Observational learning takes place when an athlete gains knowledge and skills 

through studying the behaviors of others (Bensley & Brookins-Fisher, 2003). Employing 

observational learning in a sports nutrition education curriculum is easily achieved 

through the employment of various case studies, wherein athletes can discern the positive 

and negative aspects of another's actions. Group roundtables are also appropriate for 
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observational learning. Roundtable discussions provide direct contact with others who 

may practice desirable or undesirable behaviors, thereby allowing immediate feedback 

regarding the behaviors in question. That feedback can provide an athlete with 

justification to accept or deny the observed behavior. 

An SCT-based intervention should help athletes consider alternatives to the social 

norms they have practiced in the past. In so doing, the athletes will be able to develop 

improved social behaviors both during and after the intervention. Improving social 

behaviors will allow the athletes to continue to improve their sports nutrition practice 

once the education intervention has passed. 

The goal of a sports nutrition education intervention should be to influence 

athletes' ability to continuously apply appropriate nutrition practices within their daily 

lives. Therefore, an intervention plan should provide seminars and handouts to impart 

knowledge about energy systems, characteristics of athletes, competition and training 

schedules, environmental conditions, accessibility of food and fluids, and the application 

of guidelines (Sports Dieticians Australia, 2006; Zawila et al., 2003). Additionally, 

athletes should have the opportunity to reinforce and expand their knowledge after the 

intervention concludes. This can be achieved by providing reference materials that 

reiterate the curriculum content. Athletes who complete a sports nutrition curriculum 

should have improved sports nutrition knowledge and the self-efficacy to not only 

improve their nutrition behaviors but also to effectively evaluate novel experiences in 

sports nutrition. 
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CHAPTER III 

METHODOLOGY 

Sampling 

The current study is a quasi-experimental intervention-control group design 

(Steinkuehler & Derry, 2001). Prior to initiation of the study, Institutional Review Board 

(IRB) approval was obtained from the University of North Carolina at Pembroke (UNCP) 

and from Texas Woman's University. Approval was also obtained from the athletic 

department at UNCP. Participants (n = 56) were recruited from the athletic teams at 

UNCP, via personal communication (emails, phone calls, and face-to-face) with UNCP 

coaches, fliers (Appendix C) posted in the Jones HPER and Athletics facility, and 

personal communication (emails, phone calls, and face-to-face) with UNCP student

athletes. During recruitment, it was conveyed that participation was voluntary, and there 

would be no repercussions for student-athletes who chose not to volunteer. 

In order to participate in this study, participants had to be on an athletic team's 

squad list and provide written consent to participate (Appendix A). Once the pool of 56 

participants was recruited, they were asked to attend a meeting scheduled during the 

UNCP free period on a Wednesday morning. During the Wednesday morning session, 

informed consent forms were distributed to each participant. The participants were given 

time to read the informed consent and decide on participation. Those who chose to 

participate were given time to ask questions and sign the consent form. The principal 
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investigator collected the informed consent forms for appropriate filing in a locked 

cabinet. 

Instrumentation 

The survey instrument (Appendix B) consisted of nine demographic questions, 

seventy-five quantitative questions to measure nutrition knowledge, and ten questions to 

measure self-efficacy regarding nutrition related behavior. The demographic and nutrition 

knowledge content of the survey instrument was adapted from the survey used by Zawila 

et al. (2003), who derived their survey from studies by Barr (1986) and Werblow, Fox, 

and Henneman ( 1978). The Barr instrument had a reported reliability of r = 0.82 and was 

determined to have construct validity (Barr, 1986). Furthermore, face validity was 

determined for the Zawila et al. instrument through consultation with university faculty 

and a physician, and construct validity was determined through a pilot study (L. Zawila, 

personal communication, October 25, 2007). Permission to use the content of the 

aforementioned survey was provided by Laurie Zawila. 

The self-efficacy content of the survey was determined to have face validity 

through consultation with registered dietitians and health promotion faculty located 

throughout the state of North Carolina. As the self-efficacy content is original, there has 

been no reliability data collected for the self-efficacy portion of the survey. This study 

will serve as a pilot testing of the self-efficacy portion of the survey. 
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Data Collection 

Pre-Test 

Once the questionnaire was given to the participants, they were given time to ask 

for clarification of any questions. Once all questions were satisfactorily answered, the 

principal investigator left the room to allow participants to complete the questionnaire. 

Once completed, participants dropped the questionnaires in a locked collection box at the 

front of the room. 

Intervention 

Following the pre-test, participants were randomly assigned to either the control 

group (C) or the experimental group (E). After random assignment, the E group 

participated in a six-week sports nutrition education intervention that consisted of twelve 

90-minute sessions. The content was just one aspect of the intervention. In an effort to

effectively engage the participants, the curriculum included various delivery methods, 

including lectures, case studies, tangible examples of different nutrients and foods, and 

round table discussions. As part of process evaluation, the E group participants were 

asked to offer qualitative feedback regarding content and delivery of each week's 

sessions. At the conclusion of the six-week intervention, the C and E groups were asked 

to complete the nutrition knowledge and self-efficacy questionnaire as a post-test. Post

test completion of the questionnaire followed the same protocol as the pre-test. 
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Social Cognitive Theory ( SCT) 

The sports nutrition education intervention objectives and delivery methods were 

based on Albert Bandura's Social Cognitive Theory. Therefore, each lesson unit included 

the following constructs as defined by Bensley and Brookins-Fisher (2003): 

I. Reciprocal Determinism: Participants were challenged to identify positive and

negative aspects of their environments and determine how those aspects

influence their sports nutrition habits.

2. Behavioral Capability: Variable delivery methods were utilized to enable the

participants to develop skills and knowledge.

3. Expectations: Participants were encouraged to develop long and short-term

goals they hoped to achieve through participation in the study.

4. Reinforcement: Participants were given constructive feedback by the

instructor and their peers.

5. Self-Efficacy: Efforts were be made to identify and reinforce the strengths of

each participant to build his or her confidence in the ability to reach his or her

goals. In addition, participants were asked to evaluate their own nutrition

habits and make changes to improve their nutrition behaviors. Improved

nutrition behaviors were acknowledged and celebrated in subsequent

intervention sessions.

6. Observational Learning: Group discussions and case studies were utilized to

identify successful practices in sports nutrition and distinguish positive role

models.
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Teaching Units 

The weekly intervention sessions outlines are published as Appendix D. Those 

outlines detail the presentation of the major sports nutrition categories which followed 

this schedule: 

Week 1: body composition, energy balance, macronutrients and micronutrients; 

Week 2: functional relationships of various foods; 

Week 3: benefits and hazards of popular diets; 

Week 4: warning signs and risks of eating disorders; impact of disordered eating 

on athletic performance; 

Week 5: sports nutrition supplements, including a review of those banned by the 

NCAA; 

Week 6: planning appropriate diet plans; timing and size of meals; grazing. 

Data Analysis 

The data were analyzed using SPSS 13.0 statistical software (SPSS, Inc; Chicago, 

IL). Initial sports nutrition knowledge data analysis was performed using a 2x2 ANOV A. 

Self-efficacy data was analyzed using Pearson chi-square tests. Further analysis of the 

between- and within-groups total self-efficacy responses was performed using paired 

samples t-tests. Level of significance for all statistical tests was set at p = 0.05. 
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CHAPTER IV 

RESULTS 

Although the study began with 56 (28 controls and 28 experimental) participants, 

two participants were excluded from the final analyses due to non-participation. Of the 54 

(32 females, 22 males) remaining participants (27 controls and 27 experimentals), 20% 

were freshmen (11), 22% were sophomores (12), 32% were juniors (17), and 26% were 

seniors ( 14 ). Most of the participants had some minimal exposure to a nutrition course 

(See Tables 1 and 2). Exactly half of the participants were majoring in Health Promotion, 

Exercise and Sport Science or Physical Education, all of which require coursework in 

nutrition. Furthermore, all but 7 of the participants had at least one high school or college 

course with some nutrition content (see Table 3). It should be noted that the experimental 

group had significantly more exposure to courses in which a portion of the curriculum 

was geared toward nutrition (p=.037). 
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Table 1 

Demographic Data of the Experimental Group Participants 

Gender Class Rank College Courses HS Courses Related Majora

Fr So Jr Sr w/Nutrition Incl. w/Nutrition Incl Yes No 

0 1-2 3-5 >5 0 1-2 3-5 >5 

Female 2 3 4 5 3 9 1 1 6 6 1 0 10 4 

Male 3 0 5 5 5 5 2 1 6 7 0 0 7 6 

a 

Related majors are those including a nutrition component: athletic training; physical 
education; exercise and sport science; health promotion; recreation management; or 
nursing 

Table 2 

Demographic Data of the Control Group Participants 

Gender Class Rank 
Fr So Jr Sr 

College Courses HS Courses Related Majora

w/Nutrition Incl. w/Nutrition Incl Yes No 

Female 

Male 

3 7 4 3 

2 2 6 0 

0 

10 

7 

1-2· 3-5 >5

3 4 0 

3 0 0 

0 1-2 3-5 >5 

6 10 1 0 7 

3 7 0 0 4 

a Related majors are those including a nutrition component: athletic training; physical 

education; exercise and sport science; health promotion; recreation management; or 
nursing 
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The first purpose of this study was to assess participants' sports nutrition 

knowledge. To that end, four hypotheses were developed relative to sports nutrition 

knowledge. The first hypothesis sought to assess the differences between the post

intervention sports nutrition knowledge of the control and experimental groups. The 

second hypothesis sought to assess the differences between the pre-intervention sports 

nutrition knowledge of the control and experimental groups. The third hypothesis sought 

to assess the differences between the pre-intervention and post-intervention sports 

nutrition knowledge of the experimental group. The fourth hypothesis sought to assess 

the differences between the pre-intervention and post-intervention sports nutrition 

knowledge of the control group. A 2X2 Analysis of Variance (ANOV A) was used to 

determine each of those effects. 

It should be noted that the entire participant sample answered only 66% of the 

pre-test survey questions correctly. Furthermore, while the control group didn't improve 

on their post-test scores, the experimental group correctly answered 73% of the of the 

post-test survey questions. Most of the experimental group's improvement was 

attributable to 13 participants who regularly attended the intervention sessions (greater 

than 75% of the sessions). Those participants (See Table 3) had significantly higher 

nutrition knowledge post-test scores (t = 2.402; df = 25; p=.024) as compared to the rest 

of the experimental group. In addition, the 13 participants significantly improved their 

sports nutrition knowledge from pre-test to post-test (t = -2.870; df = 24; p=.008), 

whereas the rest of the group did not. 
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Pre- and post-test sports nutrition knowledge scores for both the experimental 

group (EC) and control group (CG) are listed in Table 3. Relative to the between-groups 

post-test, the ANOVA (F [3,51] = 9.715, p=.003), indicated a significant difference in 

sports nutrition knowledge between the control group and the experimental group (See 

Table 4 ). Therefore, the null hypothesis, "There will be no significant difference between 

the sports nutrition knowledge post-test scores of the control group and the scores of the 

experimental group," was rejected. Conversely, the between groups pre-test scores (F 

[3,51] = 3.677, p=.061) were not statistically significant. Therefore, the null hypothesis, 

"There will be no significant difference between the sports nutrition knowledge pre-test 

scores of the control group and the scores of the experimental group," was not rejected. 

The within-group comparisons revealed similar findings. The experimental 

group's post-test scores (F [3,51] = 6.718, p=.012) proved to be significantly different 

from the group's pre-tests (See Table 5). Therefore, the third hypothesis, "There will be 

no significant difference between the sports nutrition knowledge pre-test and post-test 

scores of the experimental group" was rejected. The control group (F [3,51] = 1.330, 

p=.254) pre- and post-test results were not significantly different. Consequently, the 

fourth hypothesis, "There will be no significant difference between the sports nutrition 

knowledge pre-test and post-test score of the control group," was not rejected. 
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Table 3 

Sports Nutrition Knowledge Pre- and Post-Test Scores 

Participant Number Groupa Pre-test score Post-test scoreb

1 E 57 56b 

2 E 57 66b 

3 E 58 58 
4 C 43 44 
5 C 50 52 
6 E 40 41 
7 E 45 61 
8 C 48 53 
9 C 52 53 
10 C 47 49 
11 C 44 43 
12 E 57 60b

13 E 48 50 
14 C 47 57 
15 C 41 48 
16 E 49 57b 

17 C 53 58 
18 C 39 33 
19 C 51 53 
20 E 58 63b 

21 C 50 53 
22 C 46 46 
23 E 48 50 
24 C 49 50 
25 E 49 49b 

26 C 58 57 
27 E · 49 54 
28 E 48 51 
29 E 56 37 
30 C 46 52 
31 E 44 57 

a 
E = Experimental Group; C = Control Group; b 

Attended at least 75% of intervention
sessions 
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Table 3 ( continued) 

Sports Nutrition Knowledge Pre- and Post-Test Scores 

Participant Number Groupa Pre-test score Post-test 

score 

32 E 55 56 
33 E 50 62b

34 E 54 55 
35 E 43 52 
36 E 54 60 
37 C 51 50 
38 E 49 51 b

39 C 50 49 
40 C 44 54 
41 E 46 45b

42 E 47 57b

43 C 43 44 
44 C 49 49 
45 C 52 48 
46 C 46 45 
47 C 47 49 
48 C 48 48 
49 C 52 54 
50 E 46 53b

51 E 48 54b

52 E 56 55 
53 C 50 45 
54 E 50 65b

a E = Experimental G_roup; C = Control Group; b Attended at least 75% of intervention 
sessions 
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Table 4 

ANO VA Results for Pre- and Post-Test Sports Nutrition Knowledge Scores 

Test 

Pre-test 

Post-test 

* p<.01

Table 5 

Sum of Squares 

78.214 

357.796 

df 

1 

1 

F 

3.677 

9.715 

p 

.061 

.003* 

Pre- and Post-Test Sports Nutrition Knowledge Scores, Within- Groups ANOVA Results 

Group 

Control 

Experimental 

* p<.05

Sum of Squares 

29.630 

240.667 

df 

1 

1 

F 

1.330 

6.718 

p 

.254 

.012* 

The second purpose of this study was to assess the participants' self-efficacy for 

practicing appropriate sports nutrition. Again, four hypotheses were developed relative to 

this topic. The first hypothesis sought to assess the differences between the post

intervention self-efficacy responses of the control and experimental groups. The second 

50 



hypothesis sought to assess the differences between the pre-intervention self-efficacy 

responses of the control and experimental groups. The third hypothesis sought to assess 

the differences between the pre-intervention and post-intervention self-efficacy responses 

of the experimental group. The fourth hypothesis sought to assess the differences 

between the pre-intervention and post-intervention self-efficacy responses of the control 

group. 

Pearson chi-square analyses were used to perform the between-groups 

comparisons of the self-efficacy questions. Aside from item 5 [x2( 4, N = 54) = 11.10, 

p=.025], there was no significant difference in the post-test self-efficacy responses 

between the control group and the experimental group. Therefore, for 9 of the 10 self

efficacy questions, the null hypothesis, "There will be no significant difference between 

the post-test self-efficacy scores of the control group and the scores of the experimental 

group," was not rejected. However, for question 5 (see Table 5), the experimental group 

exhibited a significantly higher score for this item than the control group, and the null 

hypothesis was rejected. Comparing the pre-test responses for the null hypothesis, 'There 

will be no significant difference between the pre-test self-efficacy scores of the control 

group and the scores of the experimental group," indicated no significant differences. 

Therefore, this hypothesis was not rejected for any of the ten items. The mean pre-test 

responses of both groups are listed in Table 7. 
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Table 6 

Chi-Square Results for Post-Test Self-Efficacy Item Responses 

Question CG EG x
2 p 

I have the knowledge to make sound sports nutrition 
choices. 3.52 4.00 5.320 .256 

If I don't know what I should eat, I have appropriate 
sources for that information. 3.96 4.30 4.650 .460 

I have access to food of high nutrient quality. 3.41 3.78 3.600 .463 

I am confident that I am able to prepare foods that are 
Low in fat. 3.33 3.89 7.814 .099 

I am confident that I can prepare meals that are low in fat. 3.33 4.04 11.099 .025* 

I am confident in my ability to choose low-glycemic 
carbohydrate foods. 2.85 3.48 7.316 .120 

When I eat out, I cam confident in my ability to select 
healthy food options. 3.74 3.63 1.461 .691 

I have the ability to change the ingredients to make 
recipes more healthy (less fattening) 3.48 3.48 .000 1.00 

I am confident in my ability to prepare tasty, low-fat 
dishes. . 3.11 3.52 3.818 .431 

I am surrounded by a network of people who support 
healthy eating practiGes. 3.44 3.33 2.459 .652 

*p<.05
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Table 7 

Chi-Square Results for Pre-Test Se(f-Efficacy Item Responses 

Question CG EG x
2 p 

I have the knowledge to make sound sports nutrition 
choices. 3.33 3.37 .087 .999 

If I don't know what I should eat, I have appropriate 
sources for that information. 3.78 3.89 5.377 .146 

I have access to food of high nutrient quality. 3.89 3.78 2.840 .417 

I am confident that I am able to prepare foods that are 
low in fat. 3.56 3.63 2.038 .729 

I am confident that I can prepare meals that are low in fat. 3.48 3.67 3.470 .482 

I am confident in my ability to choose low-glycemic 
carbohydrate foods. 2.78 2.89 1.391 .846 

When I eat out, I cam confident in my ability to select 
healthy food options. 3.78 3.19 5.362 .252 

I have the ability to change the ingredients to make 
recipes more healthy (less fattening) 3.37 3.26 5.855 .210 

I am confident in my ability to prepare tasty, low-fat 
dishes. 2.89 3.26 2.136 .711 

I am surrounded by a network of people who support 
healthy eating practices. 3.19 3.41 7.580 .108 

Pearson chi-square tests were used to compare the within-groups comparisons of 

the individual self-efficacy questions. There were no significant differences in the pre

and post-test self-efficacy responses for the experimental group. Therefore, the null 
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hypothesis, "There will be no significant difference between the pre-test and post-test 

self-efficacy scores of the experimental group," was not rejected for any of the ten self

efficacy items. Likewise, there were no significant differences in the pre- and post-test 

self-efficacy responses for the control group. Consequently, the hypothesis, "There will 

be no significant difference between the pre-test and post-test self-efficacy scores of the 

control group," was not rejected for any of the ten self-efficacy questions. The mean pre

and post-test scores for the experimental group are listed in Table 8. The mean pre- and 

post-test scores for the control group are listed in Table 9. 

Table 8 

Chi-Square Results for Experimental Group Pre- and Post-Test Self-Efficacy Responses 

Question Pre Post x
2 p 

I have the knowledge to make sound sports nutrition 
choices. 3.37 4.00 8.375 
.079 

If I don't know what I should eat, I have appropriate 
sources for that information. 3.89 4.30 4.560 .102 

I have access to food of high nutrient quality. 3.78 3.78 .524 .914 

I am confident that I am able to prepare foods that are 
low in fat. 3.63 3.89 2.446 .485 

I am confident that I can prepare meals that are low in fat. 3.67 4.04 3.156 .368 

I am confident in my ability to choose low-glycemic 
carbohydr<;1te foods. 2.89 3.48 6.048 .196 
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Table 8 (continued) 

Chi-Square Results for Experimental Group Pre- and Post-Test Self-Efficacy Responses 

Question 

When I eat out, I cam confident in my ability to select 
healthy food options. 

I have the ability to change the ingredients to make 
recipes more healthy (less fattening) 

I am confident in my ability to prepare tasty, low-fat 
dishes. 

I am surrounded by a network of people who support 
healthy eating practices. 

Table 9 

Pre Post x
2 p 

3.19 3.63 6.233 .182 

3.26 3.48 7.421 .115 

2.26 3.52 2.104 .717 

3.41 3.33 4.018 .404 

Chi-Square Results for Control Group Pre- and Post-Test Self-Efficacy Responses 

Question 

I have the knowledge to make sound sports nutrition 
choices. 

If I don't know what I should eat, I have appropriate 
sources for that information. 

I have access to food of high nutrient quality. 

I am confident that I am able to prepare foods that are 
low in fat. 

I am confident that I can prepare meals that are low in fat. 
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Pre Post x 2 p 

3.33 3.52 1.493 .828 

3.78 3.96 5.091 .405 

3.89 3.41 4.944 .293 

3.56 3.33 3.359 .500 

3.48 3.33 6.391 .172 



Table 9 ( continued) 

Chi-Square Results for Control Group Pre- and Post-Test Self-Efficacy Responses 

Question Pre Post x
2 p 

I am confident in my ability to choose low-glycemic 
carbohydrate foods. 2.78 2.85 2.099 .718 

When I eat out, I cam confident in my ability to select 
healthy food options. 3.78 3.74 2.211 .697 

I have the ability to change the ingredients to make 
recipes more healthy (less fattening) 3.37 3.48 2.610 .625 

I am confident in my ability to prepare tasty, low-fat 
dishes. 2.89 3.11 1.358 .851 

I am surrounded by a network of people who support 
healthy eating practices. 3.19 3.44 5.186 .269 

Paired samples t-tests were performed to provide deeper analysis of the between

and within-groups differences of the total group self-efficacy scores (See Table 10). 

When performing the between-groups comparisons, the experimental group's total post

test self-efficacy scores were significantly greater (t = -.235; df = 269, p=.000) than those 

of the control group. However, there were no significant differences between the two 

groups' pre-test self-efficacy scores (t = .349; df = 269; p=. 727). Within-groups 

comparisons revealed that the experimental group's total post-test self-efficacy scores 

were significantly greater than the group's total pre-test self-efficacy scores (t = -5.237; 
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df = 269; p=.000). There were no significant differences between the pre- and post-test 

self-efficacy scores within the control group (t = -.235; df = 269, p=.814). 

Table 10 

Between- and Within-Groups Comparisons of Total Self-Efficacy Responses 

Comparison Mean SD t df p 

Within-groups EG -.3259 1.0226 -5.237 269 .000* 

Within-groups CG -.0014815 1.0346 -.235 269 .814 

Between-groups 
pre-test .002963 1.3954 .349 269 .727 

Between-groups 
post-test .3407 1.3143 4.260 269 .000* 

*p<.001

Summary 

The results of this study demonstrated a positive effect of the six-week sports 

nutrition education intervention. A within groups comparison illustrated that the 

experimental group significantly improved its sports nutrition knowledge as a result of 

the intervention. Likewise, post-test comparisons showed that the experimental group had 

significantly greater sports nutrition knowledge related to the control group. Finally, 
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while individual components of self-efficacy did not convey an effect of the intervention, 

a between-groups comparison of the total group self-efficacy responses revealed a 

significant increase in the experimental group's self-efficacy. 

58 



CHAPTER V 

DISCUSSION 

There were two main purposes of this study. The first purpose was to determine if 

a six-week sports nutrition education intervention, based on the Social Cognitive Theory, 

would elicit a significant change in collegiate athletes' sports nutrition knowledge. The 

second purpose was to determine if that same intervention would bring about a change in 

college athletes' self-efficacy for practicing proper sports nutrition. This research was 

important as it investigated the use of a popular health education model, the Social 

Cognitive Theory, as the foundation for a sports nutrition education intervention. 

Apart from genetic abilities, sports nutrition is one of the most critical 

components to an athlete's competitive success. Despite its importance, few colleges and 

universities have programs that provide their athletes with access to a sports nutrition 

professional or even accurate information regarding appropriate sports nutrition practices. 

Therefore, most collegiate athletes rely on·information from their coaches, athletic 

trainers, or popular media sources including the Internet, magazines, television 

advertisements, textbooks and journals (Malinauskas, Overton, Carraway, & Cash, 

2007 a). The participants in the present study listed coaches and magazines (70% ), the 

Internet (63%), athletic trainers and books (50%), physicians (48%), friends (46%), 

parents and university courses ( 41 % ), and teammates (37%) as their sources of sports 

nutrition information. 
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Despite being popular sources of sports nutrition information for most athletes, 

coaches and athletic trainers lack the sports nutrition knowledge and efficacy to council 

athletes in sports nutrition (Dunn et al., 2007; Vaughan et al., 2004; Zawila et al., 2003). 

Moreover, magazines, the Internet, and an athlete's friends, parents and teammates are 

not likely to have greater nutrition knowledge than the athletes themselves. 

Consequently, those aforementioned groups of people are apt to be unreliable sources of 

sports nutrition information. Further influences on athletes' sports nutrition choices are 

likely to come from the aggressive marketing of fast food establishments and sports 

supplement companies (Dunn et al., 2007). Being saturated by a bevy of confusing 

information could lead to athletes making poor sports nutrition choices. Poor sports 

nutrition knowledge and the resultant choices can impair performance and cause 

persistent medical problems (Nichols et al., 2005; Turk et al., 1999; Zawila et al., 2003). 

In short, poor sports nutrition knowledge is potentially detrimental to an athlete's 

competitive success. 

In the present study, the entire participant sample answered only 66% of the pre

test survey questions correctly. Those results indicate that the student-athletes at the 

University of North Carolina at Pembroke (UNCP) have a poor general knowledge of 

sports nutrition. Follo-wing the six-week sports nutrition education intervention, the 

experimental group correctly answered 73% of the of the post-test survey questions. 

While this improvement was modest, the experimental groups' post-test scores were 

significandy higher (F [3,51] = 6.718, p=.012) than their pre-test scores. The 

experimental group's post-test scores were also significantly higher (F [3,51] = 9.715, 
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p=0.003) than the control group's post-test scores. These results indicate that the sports 

nutrition education intervention did have a significantly positive effect on the sports 

nutrition knowledge of the college athletes who participated. Verbal communication with 

the experimental group confirmed that information from the sessions was not shared with 

members of the control group. 

In addition to the quantitative data collected in this study, the participants in the 

experimental group were given the opportunity to provide qualitative feedback on the 

program. Many of the respondents offered general comments such as "I really liked this 

class," "This class was awesome," "I really learned a lot from this class," and "The 

material was well structured, with lots of good information, and each subject flowed 

well." The positive responses demonstrated that collegiate athletes do appreciate the 

opportunity to learn more about sports nutrition and how it affects their performance. 

While the many positive responses to the intervention were encouraging, a few responses 

were particularly appropriate for their application to specific components of the 

intervention. 

One of the more difficult topics to broach in a sports nutrition curriculum is that 

of eating disorders and disordered eating. Many of the most compelling group 

discussions came out of the eating disorder/disordered eating unit, and it was clear that 

almost everyone involved in the sessions was personally affected or had a close friend or 

relative who was affected by some form of eating disorder. It is important to note that the 

objective Qf the eating disorder/disordered eating unit was to raise awareness of those 

problems in college athletics. In response to that effort, one wrestler contributed, "I 
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learned that gaining and losing large amounts of weight for my sport was unhealthy and 

may really hurt me in the long nm. I learned that it is better to try to maintain a weight 

· close to my competition weight and to improve my metabolism and energy stores by

eating five small meals with controlled portions." Those comments demonstrated how an

athlete who practiced disordered eating, and who could even be classified as a situational

anorexic ( exhibiting anorexic behaviors during the competitive season), developed an

appreciation for healthier weight management by grazing, another specific component of

the intervention.

Another group of comments offered that the case studies and visual examples 

were very useful and interesting. While one person expressed that he/she would have 

liked to see even more visual tools used, he/she "enjoyed the class because (he/she) had a 

very big interest in what was being discussed." Still another indicated that he/she learned 

that "through reading nutrition labels and seeing examples of portion sizes, many of the 

foods I eat are bad, and my daily intake of food was not enough." Therein was one of the 

greatest strengths of using the SCT in this intervention. Through the use of reciprocal 

determinism, behavioral capability and reinforcement, the participants were able to 

examine their own behaviors, obtain new knowledge and skills, and receive constructive 

feedback relative to their improved choices in sports nutrition. Furthermore, the delivery 

methods of the course material made the exchange of feedback not only possible but also 

a natural and logical part of the educational experience. A lecture only style of instruction 

would ha�e failed to deliver many of those levels. 
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Despite the positive results of the intervention, there were many underlying 

problems associated with this study. The first and most disturbing problem was the lack 

of involvement on the part of those participants assigned to the experimental group. This 

problem was not associated with the involvement of those in the classroom, but the actual 

attendance of the participants. Of the twelve sessions, there were only three in which at 

least 75% of the experimental group participants were in attendance. Attendance for most 

of the intervention sessions was just under 52% of the experimental group participants. 

Finally, only 13 (48%) of the experimental group participants attended at least 9 of the 12 

(75%) intervention sessions (See Table 3). Unfortunately, it is not necessarily surprising 

that so few of the experimental group participants participated with enthusiasm. Froiland 

et al. (2004) reported that college athletes failed to make the effort to seek out sports 

nutrition counsel, even when it was readily available. 

One of the concerns associated with the poor attendance is that the participants 

who did not attend the intervention sessions did not exhibit greater sports nutrition 

knowledge. While not associated with the study' s hypotheses, further statistical analyses 

were performed to compare the 13 experimental group participants who attended at least 

75% of the sessions with the rest of the experimental group. While the two divisions of 

the experimental group had statistically similar pre-test scores (t = 1.618; df = 25; 

p=l.18), the group of 13 had significantly higher nutrition knowledge post-test scores (t =

2.402; df = 25; p=.024). Additionally, the group of 13 significantly improved their sports 

nutrition �nowledge from pre-test to post-test (t = -2.870; df = 24; p=.008). Conversely, 
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the rest of the group did not significantly improve their sports nutrition knowledge as a 

result of the intervention (t = -1.263; df = 26; p=.218) 

Another concern associated with poor attendance is the negative effect it had on 

the intervention itself. The intervention relied on group interactions and round table 

discussions to supply some of the reinforcement and observational learning associated 

with the Social Cognitive Theory (SCT). The poor attendance translated to fewer 

participants receiving and providing critical feedback and personal insights. When given 

the opportunity to provide qualitative feedback regarding the intervention, 29% of the 

respondents indicated that low participant attendance was a weakness of the intervention. 

One option that may be utilized to increase participation is to make attendance 

mandatory. In qualitative feedback, 29% of participants suggested that attendance should 

have been mandated. However, because the intervention was part of a research study, 

voluntary participation was requisite to the appropriate treatment of the human 

participants. Nevertheless, should a collegiate institution look to employ a similar 

intervention, mandatory attendance, with penalties for non-compliance, would most 

certainly increase participation. Making the nutrition program a requisite component of 

the NCAA CHAMPS/LifeSkills program is one way in which this could be done. 

However, not all colleges and universities are NCAA members, nor do all NCAA 

member institutions participate in the CHAMPS/Lifeskills program. As a second option, 

an institution's athletic department could require a for-credit, general education course 

that must �e completed within the athlete's first two years of attendance at the institution. 
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A second option to generate better participation would be to off er the intervention 

as an online course of study. This solution was supported by 43% of the respondents who 

offered qualitative feedback. Those respondents suggested that an online intervention 

may have offered two advantages over the face-to-face delivery method that was 

employed. First, the participants would be able to participate when it was most 

convenient for them. Therefore, the participants would have been more likely to fully 

participate in the intervention. Second, posting the intervention online would provide 

each participant with virtually unlimited access to the course material. With this study 

limited to only 3 hours of class time per week, some participants felt like much of the 

material was covered too quickly for them to fully retain the information. By providing 

the information online, the participants would be able to re-visit the material more often, 

so each participant would be able to learn the content at their own pace. Other research 

studies have received favorable participant feedback relative to Internet-based health 

education intervention programs (Gucciardi, Cameron, Di Liao, Palmer, & Stewart, 

2007). 

While Internet-based interventions might be appealing, there is no guarantee that 

they will increase participation or adherence to a program's protocol. Results from one 

study indicated that while Internet-based interventions were equally effective as face-to

face interventions, adherence to the Internet-based protocols was significantly worse than 

adherence to face-to-face protocols (Wing, Tate, Gorin, Raynor, & Fava, 2006). 

Furtherm�re, a sports nutrition intervention is a complex curriculum. It has been 
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suggested that a complex, Internet-based intervention program can present considerable 

challenges to adherence to the program's protocol (Glasgow et al., 2007). 

In the current study, the problem with adherence to the protocol was not the 

participants' inability to attend the intervention sessions, but more of personal choice. 

Many of those participants who did not adhere to the protocol attributed their failure to 

participate to not being held accountable. Therefore, it is likely to expect that, without 

penalties for non-adherence, the experimental group's participation would not have 

significantly improved with an Internet-based intervention. 

Another potential drawback to Internet-based programs is that it may be difficult 

to reach the intended audience. While many college athletes have personal computers in 

their college residences, a nutrition intervention website would have to compete with 

other programs of the same nature as well as other websites that might attract the college 

athlete's attention (Verheijden, Jans, Hildebrandt, & Hopman-Rock, 2007). Pertaining to 

the present study, providing an unmotivated group with distractions (competing websites) 

to the intervention is likely to contribute to their non-adherence. 

In addition to the potential difficulty of attracting the target audience to a website, 

some argue that Internet-based interventions are better suited for maintaining a behavior. 

Therefore, for highly specific websites, the desired outcome might be best reached if the 

website is used for sustaining a behavior rather than initiating it. Verheijden et al. (2007) 

suggested that a key issue to increasing the effectiveness of the Internet-based program 

might be t� have face-to-face contact before referring the participants to the Internet

based program. With resp·ect to the current study, a hybrid intervention, one that employs 
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both Internet-based and face-to-face delivery methods, may have been a more effective 

method of delivery. 

Regardless of the mode of the sports nutrition intervention, it is important to 

regularly stimulate the participants' compulsions to remain involved. One such method is 

to send email messages that highlight new content on a website or a new feature of the 

curriculum. However, while initially successful, the participants' enthusiasm is likely to 

go back to pre-email levels within 3-5 days (Woodall et al., 2007). Such tactics, 

therefore, are probably best used when full participation is most critical to the success of 

the intervention. 

In the present study, email was used sparingly, but the messages helped to ensure 

that the experimental group was reminded of the first two session meetings. Additionally, 

email messages were used to remind all participants about the need for their completion 

of the post-test surveys. However, in the latter situation, multiple emails, as well as 

personal contact were required to elicit an appropriate response from all of the 

participants. 

Another problem that surfaced in this study was the ability of participants to grasp 

a vast amount of knowledge in a very limited amount of time. Sports nutrition is a 

complex science that requires the comprehension of many levels of information. The 

educational units necessary for an adequate sports nutrition education intervention are 

body composition, energy balance, macronutrients, micronutrients, functional 

relationships of foods, benefits and shortcomings of popular diets, eating disorders and 

disordered eating, nutrition supplements and ergogenic aids, planning appropriate diet 
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plans, and preparing foods with high nutritional value. Because of the amount of 

information disseminated, the scope of this intervention was more in-depth than most of 

the 3-hour Exercise and Sport Science courses at UNCP. Yet, despite the complexity of 

the sports nutrition curriculum, the design of this study provided only 24 hours of class 

time, whereas a normal 3-hour university course provides the instructor with 45 hours of 

class time. 

The topic of class time was addressed by some of the respondents who provided 

qualitative feedback. One respondent suggested that because the class did not provide 

college credit, it might be better to meet only once per week. On the other hand, others 

felt that the time constraints made the classes feel rushed and there was concern that 

some valuable information may have been missed. 

While it was desirable to have more time to complete the sports nutrition 

education intervention, evidence supports a lesser weekly time commitment on the part of 

the participants. According to one recent study, there is an inverse relationship between 

time spent in an intervention and the willingness of people to participate (Gucciardi et al., 

2007). To that end, Gucciardi and associates (2007) found that those involved in nutrition 

interventions are significantly more willing to attend intervention programs that meet 

only one time per week. Therefore, with respect to the current study, it is possible that 

meeting only one time per week over a twelve-week period may have increased 

participation within the experimental group. In order to secure even more time for 

instructio°:, it may have been possible to extend the once-weekly intervention sessions 

over the entire 16 weeks of the traditional college semester. 
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The second main purpose of this study was to ascertain whether or not the sports 

nutrition education intervention increased the participants' self-efficacy for practicing 

better sports nutrition. Because the participants' responses were Likert-scale responses, 

statistical analysis was performed largely using Pearson chi-square tests. However, an 

overall group effect was also calculated using total group scores for each group's pre- and 

post-test responses. 

When comparing the overall group effect, it is important to consider that the most 

positive self-efficacy response was matched to a score of 5. Therefore, each individual 

could have a maximal self-efficacy score response of 50, and each group's total score 

would have a maximum limit of 1350. Therefore, the closer the total group responses 

neared a total of 1350, the greater the indication of a higher group self-efficacy. To that 

end, the experimental group's total Likert-scale scores were calculated as 927 and 1011 

( +9.06%) for the pre-intervention and post-intervention responses, respectively.

Comparatively, the control group's total Likert-scale scores were calculated as 919 and 

923 ( +0.44%) for the respective pre-intervention and post-intervention responses. The 

experimental group's increase of 9.06% in the self-efficacy responses is substantially 

greater than the control group's 0.44% increase. 

In order to provide a more in-depth analysis of the total group self-efficacy 

responses, independent and dependent samples t-tests were conducted to make between

and within- group comparisons. While there was no significant difference between the 

two groups' pre-test self-efficacy responses (t = .349; df = 269; p=.727), the experimental 

group's post-test self-efficacy responses were significantly greater than the control 
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group's responses (t = -.235; df = 269, p=.000). Additionally, within-groups comparison 

indicated that the experimental group's total post-test self-efficacy scores were 

significantly higher than the group's pre-test self-efficacy scores (t = -5.237; df = 269; 

p=.000). The within-groups comparison of the control group showed no significant 

differences in the group's total pre- and post-test scores (t = -.235; df = 269, p=.814). 

While the total group scores demonstrated a significant improvement in the experimental 

group's self-efficacy, the responses to the individual questions provide a better 

understanding of the specific effect of the intervention. 

Between-groups comparisons of the pre- and post-intervention self-efficacy items 

were analyzed using Pearson's chi-square tests. The only significant result between the 

two groups was in the post-test response to question 5, "I am confident that I can prepare 

meals that are low in fat." For question 5, the experimental group's response was 

significantly higher than that of the control group [x 2(4, N = 54) = 11.10, p=.025]. 

Otherwise, there were no significant differences between the pre- or post-test self

efficacy items for the two groups. Within-groups comparisons of the pre-and post

intervention self-efficacy items were also analyzed using Pearson's chi-square tests. The 

results of those analyses showed no significant differences for either group on any 

individual self-efficacy question. 

While the results of the group comparison suggests that the experimental group 

had an overall improvement in self-efficacy, review of the individual items indicates 

neither gr�mp improved significantly on 9 of the 10 self-efficacy items. Several reasons 

can be offered for such findings. 
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At first look, one might be able to speculate that the lack of significant time spent 

on any one sports nutrition topic limited the participants' feelings of increased knowledge 

and skill within each specific component. As such, it might be assumed that the 

participants did not develop an expertise in any one area of spo1ts nutrition. However, it 

is just as reasonable to speculate that the improved overall self-efficacy for the 

experimental group was enough to increase the participants' abilities to make appropriate, 

general decisions regarding their nutrition choices. 

Another possible explanation for the relative lack of increase in self-efficacy 

could be the levels that both groups reported in their pre-test surveys. Review of Tables 7 

and 8 reveals that all but two of the self-efficacy responses for both groups had average 

scores of greater than 3 and all scores were somewhat centrally located. As each item had 

a maximum of only 5, there was little room for improvement from pre-test scores. 

Furthermore, neutral scores can be the result of lukewarm response, a lack of knowledge 

or attitude, or an over-inflated belief in confidence, thus making interpretation difficult 

(Oppenheim, 2005). Therefore, it is possible that the pre-test self-efficacy responses were 

inflated due to a lack of knowledge. Similarly, the experimental group's post-test self

efficacy responses could have been tempered by the realization that they still had much to 

learn about sports nutrition. 

The data indicates that the current study increased athletes' knowledge of sports 

nutrition as well as their self-efficacy. An educational program that increases athletes' 

sports nut.rition knowledge is also likely to increase the athletes' self-efficacy (Abood et 

al., 2004). Improved self-efficacy is, therefore, likely to maximize opportunities for the 
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athletes to practice the dietary skills they acquired (Abood et al., 2004; Nichols et al., 

2005). Furthermore, self-efficacy provides motivation, influences personal goal setting, 

determines the behaviors athletes will attempt in the future, how long those behaviors 

will last, and how the athletes will react to setbacks (Gaughan, 2003). 

With respect to the current study, the quantitative results demonstrated improved 

self-efficacy in the experimental group. Even more compelling was the qualitative 

feedback provided by the experimental group. Of the participants, 57% indicated that the 

intervention improved their abilities to practice better sports nutrition. A highly 

compelling argument for the intervention can be found in the participant who expressed 

increased confidence in his or her abilities to make sound sports nutrition choices while 

adding that he/she was excited to learn even more about sports nutrition. 

As previously mentioned, many of the participants expressed that the group 

discussions, visual examples and case studies were highly valuable to improving their 

sports nutrition knowledge and confidence in making appropriate decisions. Those 

delivery methods were fundamental to successfully employing the SCT as the theory 

emphasizes learning through one's own experiences as well as by observing the actions 

of others and the results of those actions (Bensley & Brookins-Fisher, 2003; Rogers et al., 

2004 ). Furthermore, when the intervention sessions featured group discussions, case 

studies, discussions about one's relationship with his/her environment, and visual 

examples, the participants' exchanges with the instructor and each other were more 

dynamic, _inquisitive and thoughtful. 
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SCT has been positively linked to increased knowledge and self-efficacy. Even 

greater change in self-efficacy comes as a result of a stimulus that is novel, challenging or 

stressful (Gaughan, 2003). As many of the participants in this study did not have an 

extensive sports nutrition background, much of the information was novel. Furthermore, 

by employing concepts of the SCT, those individuals who had more sports nutrition 

knowledge were challenged to develop even greater knowledge. As such, the SCT was an 

appropriate model for the chosen intervention. 

There were several limitations associated with this study. One limitation was that 

the sample was not representative of the entire athletic population of the target university. 

A second limitation was the incongruence in participation of the members of the 

experimental group. Such variability may have biased the final results of the study. A 

third limitation is that the small sample was derived from a mid-sized, NCAA Division II, 

public institution. Therefore, the results of this study should not be generalized to other 

groups without further examination. A final limitation might be the method of delivery 

itself. Due to the busy schedules of collegiate athletes, face-to-face delivery may not be 

the most desirable form of conducting sports nutrition educational programs. 

Recommendations 

Practicing sound sports nutrition is essential to reaching one's full athletic 

potential. However, most colleges and universities do not employ full-time sports 

nutrition experts, and many of the most popular sources of information to which 

collegiate_ athletes refer are not credible. Therefore, providing an informative, easily 

accessible and current sports nutrition education program may help collegiate athletes 
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improve not only their sports nutrition knowledge but also confidence in their ability to 

practice sound sports nutrition. 

Based on the findings of this study, several recommendations can be made for 

college athletic administrators, health educators, and research professionals seeking to 

improve sports nutrition education interventions: 

1. Collegiate athletes are genuinely interested in learning about sports nutrition.

However, most athletes are not willing to seek out someone who can provide

accurate information. Therefore, future studies should investigate ways to

improve college athletes' willingness to seek timely help from a qualified

sports nutrition professional or registered dietitian.

2. With very busy schedules, collegiate athletes need a sports nutrition education

program that is flexible enough for them to participate when it is convenient

to their schedule. Therefore, an emphasis should be placed on the

development of sports nutrition education programs that can meet the

demands of college athletes.

3. In order to provide the institution's athletes with the opportunity for a sports

nutrition plan tailored to each individual athlete's needs, collegiate institutions

might wish to consider employing a sports nutritionist or registered dietitian.

4. The use of technology to create an Internet-based or hybrid sports nutrition

curriculum might provide the flexibility needed to meet the needs of college

athletes. Further research should be conducted to test the effectiveness of and

adherence to Internet-based sports nutrition education programs.
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5. The Social Cognitive Theory is an appropriate health education model for the

development of sports nutrition education programs. Future development of

sports nutrition education programs would benefit from the employment of all

or part of the various components of the Social Cognitive Theory.

6. Collegiate athletes respond well to case studies, group discussions, feedback

and visual examples. Those components should be considered for use in

programs or classes that seek to deliver sports nutrition information.

7. Because college athletes are likely to search the Internet for nutrition

information, a crucial component to any program would involve the steps for

determining credible websites.

8. Finally, increasing collegiate athletes' self-efficacy can lead to their ability to

practice better sports nutrition. Equally important, increasing their self

efficacy may provide athletes with the motivation to seek further sports

nutrition knowledge. Therefore, future studies should investigate additional

methods of increasing self-efficacy, such as providing exercises in shopping

for quality foods, providing cooking lessons emphasizing the preparation of

macronutrient-balanced foods, and helping athletes identify appropriate

portion sizes.

Sports nutrition is a crucial component for athletes at all levels. There is a need 

for more extensive research across multiple athletic disciplines, wherein comparisons 

might be made between those different disciplines. Comparisons of interest might 

include: resources available to athletes of different sports, socio-economic backgrounds, 
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and intelligence (GPA); athletes who have different levels of exposure to sports nutrition; 

different sports nutrition practices in various geographical regions of the country; and 

differences in nutrition knowledge among athletes with variable cultural backgrounds. 
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APPENDIX A 

Informed Consent to Participate in a Research Study 

You are invited to be a participant in a research study investigating the sports 

nutrition knowledge and self-efficacy of National Collegiate Athletic Association 

Division II athletes. We ask that you read this document and ask any questions you may 

have before agreeing to be in the study. This study is being conducted by Jeff Bolles, a 

doctoral candidate at Texas Woman's University, Denton, Texas. 

Background Information 

The purpose of this study is to assess the impact of a six-week education 

intervention on the sports nutrition knowledge and self-efficacy of National Collegiate 

Athletic Association (NCAA) Division II intercollegiate athletes. 

Procedure 

If you agree to be in this study, we will ask you to do the following things: belong 

to either the control group (take only the pre-test and post-test, but otherwise not change 

your sports nutrition knowledge or habits) or the experimental group (take the pre-test 

and post-test, as well as attend six weeks of classes { two 1.5 hour meetings per week} of 

sports nutrition education; adhere to the protocol for your assigned group for a six-week 

course of treatment; report any deviation from the required protocol; and avoid 

duplicating any protocol outside of your prescribed protocol. 
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If you are assigned to the control group, you are asked to refrain from the 

following: 

• Self-education in sports nutrition

• Discussions with the experimental group about the sports nutrition intervention

• Any counsel in sports nutrition

• Modification of your diet

Risks and Benefits of Being in the Study 

This study has the following risks. First, there is a risk that because there is 

stratification between treatment groups, some subjects will receive more attention and 

support than others, which may seem unfair to some subjects. Second, the education 

protocol will involve interaction and the sharing of personal habits or beliefs, which may 

make some subjects feel uncomfortable. Third, there is a remote chance that unauthorized 

individuals could gain access to personal information about you. Finally, there is the 

possibility that participation in this study could result in varying degrees of sociological 

or psychological discomfort experienced by a subject. That subject may be removed from 

the study to prevent any further risk. Should any subject receive any type of injury as a 

result of their participation in this study, the investigators will offer first aid and try to 

find the subject the appropriate medical/psychological attention. However, the 

investigators will not provide any monetary compensation, nor pay any medical bills for 

any physical or psychological injury suffered. 
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This study has the following benefits. First, the findings of this study will be made 

available to all test subjects, which will allow all study participants to potentially gain 

from participating in this study. Second, participants assigned to the experimental group 

will have first-hand access to sports nutrition education. 

Compensation 

In the event that this research activity results in an injury, treatment will be 

available, including first aid, emergency treatment, and follow-up care as needed. Care 

for such injuries will be billed in an ordinary manner, to you or your insurance company. 

If you think you have suffered a research-related injury, let the study investigators know 

right away. 

Confidentiality 

Every effort will be made to ensure your confidentiality. The survey you will be 

taking does not require your name and collects no demographic data that can directly 

identify you as a subject. Additionally, you will not be required to disclose any personal 

information during any discussions related to your participation in the study. Finally, this 

informed consent and any other documentation containing your personal information 

(e.g., name, address, birthday, etc.) will be locked in a filing cabinet in the principle 

investigator's locked-office, restricting access only to the principle investigator. 
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Voluntary Nature of the Study 

Your decision whether or not to participate will not affect your current or future 

relations with the University of North Carolina at Pembroke, Texas Woman's University 

or the study' s investigators. If you decide to participate, you are free to withdraw at any 

time without affecting those relationships. 

New Information 

Any new information about the testing procedures, treatment procedures, policies 

of the study, or the efficacy of this program will be communicated to each individual in 

the most expedient manner possible. 

Contacts and Questions 

The researchers conducting this study are Jeff Bolles, MA, lead investigator and 

Kristin Wiginton, PhD, co-lead investigator. 

You may ask any questions you have now. If you have questions later, you may 

contact Jeff Bolles at 910-522-5728 or Dr. Wiginton at 940-898-2842. If you want to talk 

to someone other than the researchers, you may call the University of North Carolina at 

Pembroke IRB at 910-521-6269 or by email at irb@uncp.edu. You may also contact the 

Texas Woman's University IRB at 940-898-3378 or by email at irb@twu.edu. 

You will be given a copy of this form to keep for your records. 
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Statement of Consent 

I have read the above information. I have asked questions and have received 

satisfactory answers. I consent to participate in this study. 

Signature of Participant Date 

Signature of Proxy Date 

Signature of Parent or Guardian Date 

Signature of Investigator or Person Obtaining Consent Date 
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APPENDIXB 

Nutrition Questionnaire 

Introduction 

This survey is being used to measure your sports nutrition knowledge and self-efficacy to 

practice sound sports nutrition. This survey will be taken two times, separated by 

approximately six week's time. Your honest input on this survey is extremely valuable to 

understanding and improving the sports nutrition habits of college-aged student-athletes. 

Your participation in this study is completely voluntary. You may choose to not answer 

any of the questions on this survey, or you may choose to not participate at all. 

Demographic Information 

1. Male Female __ 

2. What is your current education level?
Freshman 

__ Sophomore 
Junior 
Senior 

3. Have you had a nutrition course in college?
Yes __ How_many?
No

4. Have you had a college course in which nutrition was included as part of the course?
Yes __ How many?
No
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5. Did you have nutrition included in any high school course?
Yes __ How many? __
No __ _

6. What is/was your major in college?

7. Which best describes your eating situation? Please check one.
__ I buy and/or prepare most of my own food; thus I generally control what I eat.
__ My food is normally prepared by a family member, roommate, food service of

a dorm, sorority house, student union, etc.; thus I am somewhat limited in my 
food selection. 

8. Many of us learn about nutrition from a variety of sources. From which sources have
you obtained your nutritional information? (You may choose more than one answer.)

books __ high school or community education courses 
__ magazines fitness class 

radio --. parents 

internet health food store 

__ newspapers friends 
doctor teammates 
dietician coach 
athletic trainer __ university courses 

__ other (please specify): ___________________ _ 

9. What category best describes your eating habits?
__ omnivorous (consume all types of food)
__ semi-vegetarian (avoid red meat but consume poultry and fish)
__ lacto-ovo-vegetarian (avoid all flesh food but consume dairy products and

eggs) 
__ vegan ( avoid all animal products) 

__ other (please specify): _________________ _ 

Nutrition Knowledge 

For each question, please answer True or False. 

1. An equivalent weight of carbohydrates and protein
have approximately the same caloric value.

2. Carbohydrates are not as easily and rapidly digested as
protein and fat.
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3. A slice of bread is an example of 1 serving from the True False 
-- --

bread and cereals food group.

4. Honey contains fewer calories than an equal amount True False 
-- --

of sugar.

5. Foods such as potatoes and honey are best eaten True False 
-- --

after exercise.

6. Eggs and legumes are examples of protein sources True False 
-- --

other than meat.

7. Protein is the primary source of muscular energy True 
--

False --
for the athlete.

8. Protein is not stored in the body; therefore, it needs to True 
--

False --
be consumed every day.

9. All red meat is high in saturated fat. True 
--

False 
--

10. No more than 15% of calories in the diet should True False 
-- --

be provided by fat.

11. Substitution of polyunsaturated fat for some saturated True 
--

False 
--

fat is recommended to lower the risk of heart disease.

12. Adequate fat intake is necessary for estrogen True 
--

False 
--

production.

13. Broccoli is a plant source of calcium. True 
--

False 
--

14. Milk is a good supplier of calcium for all age groups. True 
--

False 
--

15. Adequate calcium intake is necessary for female True 
--

False 
--

athletes of all ages to prevent osteoporosis.

16. Two 8 ounce glasses of milk is enough to fulfill True 
--

False 
--

the recommended amount of calcium per day.

17. Carbonated beverages can negatively affect calcium True 
--

False 
--

metabolism.
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18. Iron deficiency anemia results in a decrease in the True 
--

False --
amount of oxygen that can be carried in the blood.

19. Cheese is a good source of iron in the diet. True 
--

False --

20. Those with a meatless diet are at a higher risk for True 
--

False 
--

iron deficiency.

21. Iron in meat is absorbed at the same rate as True False 
-- --

iron in a plant food.

22. Due to menstruation, females need more iron in their True 
--

False 
--

diets than men.
23. A lack of iron in the diet can result in fatigue, injury, True 

--

False 
--

and illness.

24. Meat and eggs are good sources of zinc. True 
--

False 
--

25. Bananas and avocados are good sources of True 
--

False 
--

potassium.

26. Vitamin supplementation is recommended for all True 
--

False 
--

physically active people.

27. Excess vitamin supplementation may harm the True 
--

False 
--

physically active person.

28. Vitamins in mineral enriched foods are not used True False 
-- --

by the body as well as naturally occurring vitamins.

29. Vitamins are a good source of energy. True 
--

False 
--

30. Green, leafy, and yellow vegetables are important True 
--

False 
--

because they help ensure the Vitamin A requirement

for the individuaL

31. Carrots are a good source of vitamin A. True 
--

False 
--

32. Whole milk is a better source of vitamin D than skim True 
--

False 
--

or 2% milk.

33. The body can synthesize vitamin D upon exposure True 
--

False 
--

to the sun.
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34. Potatoes, strawberries, and cantaloupe are good True 
--

False 
--

sources of vitamin C.

35. The best sources of folic acid are supplemented grain True 
--

False --
products and fortified breakfast cereals.

36. Vitamin E is required for blood clotting. True 
--

False --

37. Salt is an essential part of a healthy diet. True 
--

False --

38. Fiber in the diet may help to decrease constipation, True 
--

False 
--

decrease blood cholesterol levels, and prevent cancers.

39. Bread and cereals is the only food group that is a good True 
--

False 
--

source of fiber.
40. Two servings of vegetables per day fulfills True 

--

False 
--

recommended dietary allowances.

41. Dark colored vegetables have more nutritional value True 
--

False 
--

than pale vegetables.

42. Fresh, frozen, and canned vegetables all have similar True 
--

False 
--

nutrient values.

43. Nutrients can be destroyed if vegetables are True 
--

False 
--

overcooked.

44. Eating oatmeal may decrease the risk of heart disease. True 
--

False 
--

45. Carotenoids work to prevent the formation of free True 
--

False 
--

radicals.

46. Natural and organic foods are more nutritious than True 
--

False 
--

foods grown under conventional methods.

47. Dehydration can impair physical performance. True 
--

False 
--

48. During activity, thirst is an adequate guide to the True 
--

False 
--

need for fluids.
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49. During exercise, mass ingestion of large amounts of True 
--

False --
fluid is preferred over frequent ingestion of small
amounts.

50. An athlete should drink no water during practice, but True 
--

False 
--

rather rinse out her mouth or suck on ice cubes.

51. Sports drinks are the best way to replace body fluids True 
--

False --
lost during exercise.

52. Alcohol consumption can affect absorption and True 
--

False 
--

utilization of nutrients.

53. Alcohol has more calories per gram than protein. True 
--

False 
--

54. Caffeine has been shown to improve endurance True 
--

False 
--

performance.

55. Caffeine can increase the risk of dehydration. True 
--

False 
--

56. An athlete involved in endurance events ( e.g. distance True 
--

False 
--

nmning) should follow a considerably different diet
than one participating in events of short duration
(e.g. sprinting).

57. A physically fit person eating a nutritionally adequate True 
--

False 
--

diet can improve his/her performance by consuming
greater amounts of nutrients.

58. A muscular person expends more energy at rest than a True 
--

False 
--

non-muscular person of the same age, sex, and weight.

59. A 200-pound person uses about twice as many calories True 
--

False 
--

to run a mile as a -100-pound person.

60. A person with a higher percentage of body fat may True 
--

False 
--

weigh less than a person of the same size with a

greater muscle mass.

61. A sound nutritional practice for athletes is to eat a wide True 
--

False __ 
variety of different food types from day to day.

101 



62. Skipping meals is justifiable if you need to lose weight True 
--

False 
--

quickly.

63. When trying to lose weight, acidic foods such as True 
--

False 
--

grapefruit are of special value because they bum fat.

64. If trying to lose weight, carbohydrates should come True 
--

False 
--

only from fruits and vegetables rather than from
breads and pastas.

65. The relationship of good eating habits to good health True 
--

False 
--

should be stressed to the athlete.

66. Coaches need to have good attitudes toward nutrition True 
--

False 
--

because of their close contact and influence upon
athletes.

67. The type of food an athlete eats affects her physical True 
--

False 
--

performance.

68. What the athlete eats is only important if the athlete is True 
--

False 
--

trying to gain or lose weight.

69. Nutrition is more important during the competitive True 
--

False 
--

season than during the off-season for the athlete.

70. Food advertisements are a very reliable source of True 
--

False 
--

nutritional information.

71. It is the coach's responsibility to stress good True 
--

False 
--

nutritional practices.

72. The athlete should schedule his/her activities so he/she True 
--

False 
--

has ime to eat.

73. Leaming about nutrition is not important for·athletes True 
--

False 
--

because they eat so much food they always get the

nutrients their bodies need.

74. Leaming facts about nutrition is the best way to True 
--

False 
--

achieve favorable changes in food habits.
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75. Nutritional counseling would be important to the True 
--

False 
--

athlete who is trying to change his/her weight.

Self-Efficacy (Ability to practice sound sports nutrition) 

For each statement, please circle the number that best relates to your current feelings 
regarding that statement, based on the following scale: 

1 = Strongly Disagree (SD) 
2 = Disagree (D) 
3 = Mixed Feelings (M) 
4-Agree (A)
5 -Strongly Agree (SA)

SD D M A SA 

1. I have the knowledge necessary to make sound 1 2 3 4 5 
sports nutrition choices

2. If I don't know what I should eat, I have appropriate 1 2 3 4 5 
sources for that information

3. I have access to food of high nutrient quality 1 2 3 4 5 

4. I am confident that I am able to prepare foods that 1 2 3 4 5 
are low in fat

5. I am confident that I can prepare meals that are 1 2 3 4 5 
low in fat

6. I am confident in my ability to choose low-glycemic 1 2 3 4 5 
carbohydrate foods

7. When I eat out, I am confident in my ability to select 1 2 3 4 5 
healthy food options

8. I have the ability to change the ingredients to make 1 2 3 4 5 
recipes more healthy (less fattening)

9. I am confident in my ability to prepare tasty, low-fat 1 2 3 4 5 
dishes
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10. I am surrounded by a network of people who support
healthy eating practices
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APPENDIXC 

Recruitment Flier 

Attention All UNCP Student-Athletes! 

Coach Jeff Bolles is conducting a 

research study on the benefits of 

nutrition education for student

athlete's health, safety and athletic 

performance. 

If you are i.nterested in possibly 

participating in this study, please 

contact Jeff Bolles by 

Phone: 910-522-5728 

Email: jeff.bolles@uncp.edu 

- In p�rson: Room 1185

(Jones HPER Building)

Participation is VOLUNTARY!· 
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APPENDIXD 

Weekly Session Presentation Outlines 

I.Week One
a. Nutrition basics

i. Macronutrients
1. Carbohydrates

a. Caloric value
b. Recommended intakes
c. Selection of appropriate sources

d. Timing of ingestion
e. Myths and misperceptions

2. Proteins
a. Caloric value
b. Recommended intakes
c. Selection of appropriate sources

d. Timing of ingestion
e. Myths and misperceptions

3. Fats
a. Caloric value
b. Recommended intakes
c. Selection of appropriate sources

d. Timing of ingestion
e. Myths and misperceptions

4. Alcohol
a. Caloric value
b. Recommended intakes
c. Selection of appropriate sources

d. Timing of ingestion

e. Myths and misperceptions
ii. Micronutrients

1. Vitamins
a. Functions
b. Sources
c. Recommended Daily Allowances

2. Minerals

a. Functions
b. Sources

c. Recommended Daily Allowances
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iii. Water
iv. Other beverages

b. Body composition
i. Recommended body fatness for athletes

ii. Problems associated with excess or compromised body fat
iii. Ways to properly control body fat

c. Case study review
d. Round table discussions

i. Managing nutrient intakes in the college eateries
ii. Supplementing dietary intakes

e. Reciprocal determinism
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II. Week Two
a. Describing functional foods
b. The physiological relationships of functional foods
c. Demonstration of the recovery drink

i. Carbohydrate to protein ratio
ii. Timing
iii. Physiology

d. Carbohydrates in the sparing of protein

e. Caffeine in the sparing of glycogen stores

f. Functionality of micronutrients in the processing of macronutrients
g. Case study review
h. Round table discussions

i. Use of food's functionality to increase recovery from workouts and
competition

ii. How to manipulate foods to improve metabolism, digestion and
recovery

i. Reciprocal determinism
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III. Week Three

a. Review of popular diets
i. South Beach Diet

ii. Atkins Diet
iii. Weight Watchers
iv. Alli
v. Balance Diet

vi. Skipping meals
b. Pro and con group debates

c. Demonstration of a sample diet plan based on 60/20/20 intake
d. Case studies
e. Round table discussions

i. Grazing
ii. Following a eating plan on a college campus

iii. Diets plans for weight conscious sports
f. Reciprocal determinism
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IV. Week Four

a. Discussion of eating disorders
i. Types

ii. Behaviors
iii. Disordered eating

b. Eating disorders/disordered eating and metabolic changes
i. Body's survival instinct

ii. Modification of energy provision
iii. Sources of energy for the starved athlete

1. Protein
a. Muscles
b. Organs

2. Ketosis
a. Brain cell death
b. Decreased neuromuscular capacity

c. Personal experiences
d. Case studies
e. Round table discussions

i. Identifying eating disorders/disordered eating
ii. Gender inequalities - sensitivity towards eating disorders

iii. Getting help
f. Reciprocal determinism
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V. Week Five

a. Supplements and ergogenic aids defined
b. NCAA banned substances

i. Identification
ii. Explanation for ban

c. FDA regulation
i. USP certification

ii. Unlisted ingredients
iii. Risks of taking non-regulated substances
iv. Need?
v. Benefits?

d. Examination of those substances currently being used by members of
experimental group

e. Debates regarding the need for supplementation
f. Demonstration of the body's physiological adaptations to creatine

ingestion
g. Case studies
h. Round table discussions

i. Identifying alternatives to "risky" ergogenic aids
ii. Physiological changes occurring with supplementation

iii. Gender-related supplementation
i. Reciprocal determinism
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VI. Week Six

a. Review of eating for performance
b. Grazing in depth

i. Timing/frequency of meals
ii. Size of meals

iii. Metabolic furnace
c. Case studies
d. Round table discussions

i. Improving metabolism through grazing
ii. Improving energy levels through grazing

iii. Improving digestion through grazing
e. Reciprocal determinism
f. Demonstrations

i. Cooking light (low-fat)
ii. The "grazing spread"
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