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While research continues to support the role of nutrition in exercise and athletic 

performance, the literature consistently indicates the presence of a sports nutrition knowledge 

deficit among collegiate student-athletes. Currently, only 67 Division I (DI) universities in major 

conferences employ a full-time board-certified specialist in sports dietetics (CSSD), with only 

one in the Mid-American Conference (MAC). The absence of a full-time sports nutrition 

specialist causes student-athletes to seek nutrition advice from potentially less credible sources. 

The purpose of this study was to evaluate the sports nutrition knowledge (SNK), primary sources 

of nutrition information, perception of nutrition for athletic performance, and the type of advice 

desired to be received from a CSSD, among NCAA Division I athletes at a university in the 

MAC. With assistance of the athletic department staff, an online survey was sent to all student-

athletes on campus, with a sample size goal of 238 ± 4. A total of 127 total student-athletes 

(44.9% male, 55.1% female) completed the survey. The total mean sports nutrition knowledge 

score (MS) was 12.1 ± 3.3 out of 23 questions, equivalent to answering 53% ± 14% of the 

questions correctly. Female athletes (56%; MS: 12.8 ± 2.9) demonstrated a significantly higher 

total sports nutrition knowledge than male athletes (50%; MS: 11.5 ± 3.5) (p=0.021). Only 8% of 
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the student-athletes answered 70% or more of the questions correctly.  The student-athletes 

reported primarily seeking nutrition advice from strength and conditioning specialists (48%), 

coaches (41.7%), athletic trainers (39.4%), and the internet (66.9%). Respondents indicated 

nutrition is ‘very important’ for performance, and that a full-time CSSD on staff would be ‘very 

beneficial’ to their athletic success. Less than half (44.8%) of the student-athletes were aware the 

university had hired a part-time CSSD in the previous semester. Topics of interest selected by the 

student-athletes to be addressed with a CSSD included weight management strategies (n=99) and 

meal timing/ meal plan development (n=96). The results of this study provide additional 

evidence that can be used by collegiate athletic departments to support the hiring of a full-time 

sports dietitian as a member of the athletic staff in their effort to optimize student-athlete 

performance and well-being.   
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CHAPTER 1 
 
 
 

INTRODUCTION 
 
 
 

 The term “nutrition” is defined as the consumption of food in accordance to individual 

dietary needs (World Health Organization [WHO], 2018). While it has been long understood 

how nutrition plays a role in the prevention of disease and promotion of overall health, more 

recently nutrition has emerged as a critical component for peak athletic performance, as well as 

the prevention and recovery of injury (Bytomski, 2017; Thomas, Erdman, Burke, & MacKillip, 

2016). Exercise places an increased physical demand on the body; adapting to these demands 

requires an overall increased energy intake and certain key nutrients for proper function and 

recovery (Thomas et al., 2016).  

 Key nutrients needed to meet the demands placed on the body include carbohydrates, 

protein and fat (Bytomski, 2017). Carbohydrates play a critical role in energy availability, 

delaying fatigue, and maintaining exercise intensity, as well as the repletion of glycogen stores 

(Burke, Hawley, Wong, & Jeukendrup, 2011; Kerksick et al., 2017). Protein is needed by the 

body for the synthesis of various enzymes and hormones that aid in and regulate the metabolic 

processes that occur during and after exercise (Bytomski, 2017). Additionally, protein plays a 

vital role in the recovery and building of muscle, tendon, and bone tissue following training 

(Thomas et al., 2016). Fat, specifically unsaturated fatty acids, has been shown to help with an 
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athlete’s recovery by reducing the presence of exercise-induced reactive oxygen species (ROS) 

and inflammation (Bytomski, 2017).  

 Despite the critical role played by nutrition, many collegiate student-athletes are unaware 

of the relationship between nutrient requirements and optimal performance (Andrews, Wojcik, 

Boyd, & Bowers, 2016; Hornstrom, Friesen, Ellery, & Pike, 2011). This lack of sports nutrition 

knowledge translates into less than optimal dietary patterns, which can impede an athletes’ 

training and performance (Spronk, Heaney, Pryan, & O’Connor, 2015) and can cause student-

athletes to seek advice from easily accessible, but potentially unreliable, sources. Studies indicate 

athletes commonly seek nutrition advice form coaches, athletic trainers, and strength and 

conditioning specialists who are in daily contact with the student-athletes, however, their 

nutrition knowledge has been shown to be less than adequate (Torres-McGehee et al., 2012; 

Zuniga, Downey, McCluskey, & Rivers, 2017). 

 To aid in ensuring athletes receive optimal sports nutrition information, the National 

Commission for Certifying Agencies (NCCA) has established criteria for eligible individuals to 

be board-certified specialists in sports dietetics (CSSD) (Sports, Cardiovascular, and Wellness 

Nutrition [SCAN], 2014b). To sit for the CSSD certification examination, the individual must 

have current registered dietitian status by the Commission on Dietetic Registration, maintain 

status for a minimum of two years, and have completed a minimum of 1,500 hours of specialty 

practice working as a RD within the past five years. After initial certification is attained, a CSSD 

must get recertified every five years, with a minimum of 1,000 documented hours within the 

previous five years by the date the application for recertification is due. This certification enables 

sports dietitians to gain a competitive edge in their career and provide unique services, such as 

sports medical nutrition therapy for specialized populations (SCAN, 2014b).  
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 At present, most universities do not have a full-time CSSD on staff.  In the fall of 2019, 

only 89 universities in the major college conferences (e.g., BIG 10, SEC, ACC) employed one or 

more full-time (40 hours or more a week) sports dietitians (Collegiate and Professional Sports 

Dietitians Association [CPSDA], 2019). The increased awareness of the role of nutrition in 

athletic performance, combined with the 2014 revision of the National Collegiate Athletic 

Association’s (NCAA) student-athlete feeding rules that has led to a 145% increase in the 

average annual food budget used by collegiate athletic departments (CPSDA, 2015b), suggests 

that a full-time sports dietitian is needed at the collegiate level for reasons beyond serving as an 

accessible, credible nutrition resource who is available to the student-athletes.   

 The lack of full-time sports dietitians on staff at the collegiate level can result in student-

athletes seeking nutrition advice from readily accessible – although potentially inaccurate -- 

sources, including coaches, athletic trainers, and strength and conditioning specialists (Torres-

McGehee et al., 2012; Zuniga et al., 2017). This dependence on less qualified professionals puts 

the performance and overall health of the student-athletes at risk (Torres-McGehee et al., 2012). 

A full-time CSSD could provide quality, evidence-based answers to athletes’ questions, optimize 

the nutrient value of the foods purchased for the student-athletes due to the revised NCAA 

student-athlete feeding rule, and improve the overall knowledge and practices of student-athletes, 

coaches, athletic trainers, and strength and conditioning specialists (CPSDA, 2015b; Hull et al., 

2016).  It is hypothesized that by identifying the nutrition knowledge and preferred sources of 

nutrition information used by student-athletes at a midwestern NCAA Division I (DI) school, 

university administration might have the evidence they need to hire a full-time CSSD who could 

support the athletes in their endeavor to attain maximum health and performance. 

 



 4 

Problem  

 Collegiate student-athletes have increased nutritional needs due to the increased physical 

demand of training and recovery (Thomas et al., 2016). However, without a corresponding 

increase in nutrition knowledge, improved practices, or access to credible sources, student-

athletes are at a heightened risk for hindered athletic performance and overall health (Torres-

McGehee et al., 2012). In addition to lacking adequate sports nutrition knowledge, many 

collegiate student-athletes have less than optimal dietary behaviors (Hornstrom et al, 2011; 

Spronk et al., 2015). Unfortunately, the majority of universities do not have a full-time Certified 

Specialists in Sports Dietetics (CSSD), the only sports nutrition certification program accredited 

by the National Commission for Certifying Agencies (NCCA) (Sports, Cardiovascular, and 

Wellness Nutrition [SCAN], 2014b), on staff, reducing the student-athletes’ access to qualified 

nutrition professionals. The athletes’ lack of sports nutrition knowledge, combined with a lack of 

consistent access to a credible nutrition source who could help maximize their potential and 

reach their goals, puts the athletes at great risk for adverse effects and complications (Torres-

McGehee et al., 2012). More research is needed to identify the collegiate athletes’ current sports 

nutrition knowledge, preferred sources of nutrition information, and the athletes’ perceived value 

of having access to a full-time CSSD.  Thus, identifying the sports nutrition knowledge, 

preferred sources of nutrition information, perception of the importance of nutrition for athletic 

performance, and the type of advice athletes would like to receive from a board-certified 

specialist in sports dietetics (CSSD of student-athletes at a midwestern NCAA DI school is 

warranted.  The results of this study will provide evidence that can be used in support of hiring a 

full-time CSSD to who can help the athletes in their endeavor to attain maximum health and 

performance. 



 5 

Purpose 

 The purpose of this study was to evaluate the sports nutrition knowledge, primary sources 

of nutrition information, perception of nutrition for athletic performance, and the type of advice 

desired from a board-certified specialist in sports dietetics (CSSD) by NCAA Division I athletes 

at a university in the Mid-American Conference (MAC). 

 

Research Questions 

The following research questions will be examined in this study: 

RQ#1: What is the current sports nutrition knowledge of collegiate student-athletes at a Division 

I MAC university? 

a. Overall  

b. By gender 

c. By sport 

d. By major type (health vs. non-health) 

RQ#2: Is there a difference in sports nutrition knowledge based on: 

a. Gender 

b. Sport  

c. Education level 

d. “Health profession” vs. “non-health profession” major 

RQ#3: What are the primary sources of sports nutrition information used by collegiate student-

athletes at a Division I MAC university? 

RQ#4: How important do student-athletes at a Division I MAC university believe optimal 

nutrition is for athletic performance? 
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RQ#5: What sports nutrition information advice do student-athletes at a Division I MAC 

university indicate they would like to receive from a CSSD? 

 

Rationale 

 Current research suggests that collegiate student-athletes lack adequate sports nutrition 

knowledge and access to qualified nutrition information sources (Torres-McGehee et al. 2012). 

However, more research is needed to assess the sports nutrition knowledge of student-athletes 

and to identify student-athletes’ attitudes and perceptions regarding having access to and learning 

from a full-time sports dietitian on staff.  The purpose of this study was to evaluate the sports 

nutrition knowledge, primary sources of nutrition information, perception of nutrition for athletic 

performance, and the type of advice desired to receive from a board-certified specialist in sports 

dietetics (CSSD), among NCAA Division I athletes at a university in the Mid-American 

Conference (MAC). The results of this study will provide evidence that can be used in support of 

hiring a full-time CSSD to who can help the athletes in their endeavor to attain maximum health 

and performance. 

 

Assumptions 

 The researcher made the following assumptions in the implementation of the study and in 

the interpretation of the data: 

1. The student-athletes will answer questions honestly. 

2. The survey contains an adequate number of pertinent questions that address sports 

nutrition concepts necessary to maximize athletic performance.  

3. The survey instrument is reliable and valid. 
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4. The student-athletes who respond are representative of all the student-athletes at 

this Division I university. 

 
Definitions  

 For the purpose of this study, the following definitions are used: 

1. Nutrition- consumption of food in accordance to individual dietary needs (WHO, 2018). 

2. Sports nutrition- nutritional intake for optimal energy availability, absorption and 

utilization of nutrients, body composition modification, and functionality for athletic 

performance (Thomas et al., 2016). 

3. Division I (DI) collegiate student-athletes- individuals attending a university that have the 

largest student-body populations, athletic financial budgets, and offer the largest number 

and most generous scholarships of all three divisions (NCAA, 2015c). 

4. Registered Dietitian Nutritionist- Health care professional who holds expertise in food 

and nutrition (Academy of Nutrition and Dietetics [AND], 2013). 

5. Certified Specialist in Sports Dietetics (CSSD)- a registered dietitian nutritionist (RDN) 

who specializes in sports nutrition and provides athletes with recommendations on 

nutrition to optimize athletic performance (SCAN, 2014a).  

 

Summary 

 While it has been demonstrated that the majority of collegiate student-athletes lack both 

sports nutrition knowledge and access to qualified nutrition professionals, little is known about 

the athletes’ attitudes toward the importance of sports nutrition and their beliefs regarding their 

potential use of a full-time sports dietitian on staff. This study assessed the current sports 

nutrition knowledge, primary sources of nutrition information, perception of nutrition for athletic 
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performance, and desired advice from a CSSD of student-athletes attending a DI Mid-American 

Conference (MAC) university. The results of this study can be used by athletic departments as 

they contemplate adding a full-time CSSD.  

 .  



   

 
 
 
 
 

CHAPTER 2 
 
 
 

REVIEW OF LITERATURE 
 
 
 

The purpose of this study was to evaluate the sports nutrition knowledge, primary sources 

of nutrition information, perception of nutrition for athletic performance, and the type of advice 

desired from a board-certified specialist in sports dietetics (CSSD) by NCAA Division I athletes 

at a university in the Mid-American Conference (MAC).  This chapter presents a review of the 

literature to: 1) define the NCAA divisions and NCAA regulations regarding feeding student-

athletes; 2) define sports nutrition, with a focus on energy needs, hydration strategies, and sports-

nutrition problems; 3) identify the sports nutrition knowledge, dietary intake, and sources of 

nutrition information of student-athletes; 4) assess nutrition knowledge among coaches, athletic 

trainers, and strength and conditioning coaches; 5) describe differences in student-athletes’ sports 

nutrition knowledge and nutrition practices at universities with and without access to a full-time 

CSSD; 6) define the role, employment, and impact of a CSSD at the collegiate and professional 

level; and 7) provide a rationale why student-athletes should have access to a full-time CSSD.  

 
Collegiate Athletes 
 
NCAA Divisions 
 
 The NCAA is a non-profit organization comprised of collegiate institutions, conferences, 

and a national office staff committed to student-athlete well-being, justice, and academic and 
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athletic success (NCAA, 2015a). The NCAA holds seven core values, including:  1) the balance 

of students’ academic, athletic, and social experiences; 2) integrity and sportsmanship; 3) the 

pursuit of excellence in academics and athletics; 4) the supporting role that intercollegiate 

athletics plays in the higher education mission and in enhancing the sense of community and 

strengthening the identity of member institutions; 5) an inclusive culture that fosters equitable 

participation for student-athletes and career opportunities for coaches and administrators from 

diverse backgrounds; 6) respect; and 7) presidential leadership at all levels (university, 

conference, and national) (NCAA, 2015b). 

Currently, the NCAA consists of 1,117 colleges/ universities, 100 athletic conferences, 

and 40 affiliated sport organizations that are separated into three divisions: Division I (DI), 

Division II (DII), and Division III (DIII) (NCAA, 2015a).  The DI institutions have the largest 

student-body populations, athletic financial budgets, and offer not only more scholarships, but 

more generous scholarships (NCAA, 2015c). Although DII institutions have student-athletes 

who are just as competitive and similarly skilled as DI, the DII universities have much smaller 

budgets or financial resources allocated for use by the athletic department (NCAA, 2015d). The 

DIII institutions are the most common, having the greatest number of schools and participating 

student-athletes. NCAA DIII institutions do not provide athletic scholarships; academics is the 

primary focus of DIII institutions, with both practices and playing seasons shorter in duration 

than DI or DII institutions (NCAA, 2015e).  

 
NCAA Rules Regarding Student-Athletes and Nutrition 
 
 Rules and regulations regarding nutrition for student-athletes have evolved over the 

years, dating back to January of 1986 (Collegiate and Professional Sports Dietitians Association 

[CPSDA], 2015a). In 1991, the NCAA implemented the use of “Training Table Meals” that 
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provided one meal per day for each student-athlete who received an athletic scholarship. Student-

athletes who did not receive an athletic scholarship, such as walk-ons, were able to receive one 

training table meal a day, but at their own expense. Since 1991, many changes have taken place, 

including creation of the Collegiate and Professional Sports Dietitians Association (CPSDA),an 

organization that includes registered dietitians who helped set guidelines and regulations (code of 

ethics) for the dietary needs of student-athletes (CPSDA, 2015a).  

In 2012, members of the CPSDA encouraged certain changes to the NCAA’s training 

table meals, including a removal of the restrictions on food for student-athletes (CPSDA, 2012). 

After two years of advocating for this change, using scientific evidence and media press, the 

NCAA voted in April 2014 to lift the feeding restrictions for DI institutions (CPSDA, 2015a). 

This change allowed student-athletes to have access to unlimited whole-food snacks and meals 

throughout the day (CPSDA, 2012). This change went into effect on August 1, 2014; exactly one 

year later, this change was then implemented in all D2- AA universities and colleges as well 

(CPSDA, 2015a).  

A survey created and distributed by the CPSDA aimed to analyze any effects of the 

deregulation of feeding implementation. The results indicated the amount of money allocated for 

student-athlete meals and snacks increased by 145% (approximately $766,000) (CPSDA, 

2015b). This increase alone provides evidence to indicate the need for a sports dietitian on staff 

as more money is being allocated to feed the student-athletes. The results indicated an increase in 

the number of universities that had hired a sports dietitian (n=15) as well as an increase in the 

number of hours the CSSD worked per week (80% general increase, 36% fifteen hours more), 

with some (n=4) changing their CSSD from part-time to full-time staff (CPSDA, 2015b). As the 

awareness of the importance of optimal nutrition for student-athletes continues to rise, there is an 



 12 

increase in allocated financial resources to athletic departments, and therefore provides rationale 

of the need to hire a full-time CSSD.  

 

Nutrition for Athletic Performance 

 According to the Academy of Nutrition and Dietetics (Academy), Dietitians of Canada 

(DC), and the American College of Sports Medicine (ACSM), sports nutrition refers to the 

nutritional intake for optimal energy availability, absorption and utilization of nutrients, body 

composition modification, and functionality for athletic performance (Thomas et al., 2016). 

Optimal nutrition is critical for peak athletic performance and recovery from physical activity. 

Energy requirements for athletes are greater than the general population, due to exercise’s 

physical demand, and energy requirements and expenditure (Jeukendrup & Gleeson, 2018). This 

optimal nutrient intake is individualized by each athlete, and it is vital that recommendations to 

athletes are scientific evidence based. Many factors can influence and individualize an athlete’s 

energy requirements including basal metabolic rate (BMR), current and goal body composition, 

sport type (endurance vs. strength training), daily training load/season (in or out of season), age, 

gender, injury/disease states, and environmental factors such as heat.  

Along with optimal nutrition intakes, athletes need to be taught about such concepts as 

nutrient timing and fluid/ hydration strategies (Thomas et al., 2016). Research shows, however, 

that the majority of student-athletes lack adequate sports nutrition knowledge and access to 

credible sources of information (Torres-McGehee et al., 2012), leaving an athlete’s performance, 

overall health, and length of career, all at high risk. For the purpose of this study, student-athlete 

nutrient requirements and knowledge were chosen to be examined based on the following five 
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constructs: macronutrients, micronutrients, nutrient timing, hydration and electrolyte balance, 

and nutrition problems. Each will be discussed individually. 

Macronutrient requirements 

 The three key macronutrients needed to meet the demands exercise places on the body 

include carbohydrates, protein, and fat. This section of the literature review will provide an 

overview of the role and requirements of macronutrients specific to athletes.  

Carbohydrates 

Carbohydrates play a critical role, not only as the preferred fuel source of energy 

utilization by cells of muscular tissue and the central nervous system, but for optimal glycogen 

storage as well (Thomas et al., 2016). In general, the carbohydrate daily needs of an individual 

can range from approximately 3grams (g)/ kilogram (kg) to 12 g/ kg of body mass per day, with 

the former as the appropriate amount for lighter activities include skill-based training, while the 

latter is fitting for more intense exercise activities lasting longer than 4 to 5 hours (Burke, 

Hawley, Wong, & Jeukendrup, 2011). These carbohydrate requirements will vary by the athlete 

and highly depend on the duration, intensity, form of exercise/ sport in which the athlete is 

participating. More specifically, these needs will vary each day and season with varying training 

loads (Casazza, Tovar, Richardson, Cortez, & Davis, 2018). Endurance sports and events may 

benefit from greater intakes and availability of carbohydrates in order to help sustain energy 

production throughout the longer duration (>90 minutes) of exercise (Burke et al., 2011). 

Meanwhile, resistance or strength-styled sports are typically shorter in duration and carbohydrate 

demands will differ. For optimal performance and recovery, carbohydrate availability should be 

considered before, during, and after training or competition (Burke et al., 2011).  
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 Due to the body’s preference for carbohydrate as the primary fuel source, it is 

recommended by the Academy, DC, and ACSM that athletes consume adequate carbohydrates 

before training or competition in order to provide optimal energy availability to maintain energy 

intensity (Thomas et al., 2016). The concept and importance of muscle glycogen stores for 

exercise capacity dates recognition back to the 1960’s (Close, Hamilton, Philp, Burke, & 

Morton, 2016). Research has established recommendations for a high carbohydrate intake (6-

12g/kg body mass) of elite athletes 24-36 hours prior to competition, to improve carbohydrate 

availability and therefore enhance athlete performance and endurance (Burke et al., 2011). In 

addition to amount, the source of carbohydrate is equally important to consider prior to training 

or competition. Athletes may be advised to carbohydrate-rich food sources that are lower in 

fiber, fat, and low to moderate protein content, for easy digestion and to prevent adverse 

gastrointestinal side effects (Thomas et al., 2016).  

 The consumption of carbohydrate during exercise has shown to help provide the body 

with additional, exogenous fuel and prevent the depletion blood glucose and of glycogen stores, 

which lead to fatigue during prolonged exercise (Burke et al., 2011; Cermak & Van Loon, 2013). 

For activities lasting less than an hour, carbohydrate is not necessary to be consumed during 

training or competition (Thomas et al., 2016). Meanwhile approximately 30-60g of carbohydrate 

per hour is recommended to be consumed, for endurance training activities (including sports that 

have “stop and start” moments), lasting one to two and a half hours in duration (Burke et al., 

2011). The appropriate sources of carbohydrate to fulfil this recommendation will depend on the 

sport type and what kind of break opportunities there are (if any), and athlete preference that will 

prevent gastrointestinal distress and promote adequate hydration (Burke et al., 2011; Casazza et 

al., 2018).   
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 Following training or competition, glycogen stores in cells are depleted, and carbohydrate 

intake is required to restore energy (Thomas et al., 2016). Increasing carbohydrate intake is 

critical prior to protein intake as, without the carbohydrate, the amino acids (protein) that are 

ingested will be utilized for energy through pathways like gluconeogenesis instead of muscle 

tissue repair (Casazza et al., 2018). The International Olympic Committee (IOC), the 

International Society for Sport Nutrition (ISSN), and the ACSM (together with the Academy and 

DC), recommend that post-exercise carbohydrate consumption, ranging from 1 to 1.5g/kg body 

weight, should occur within 30 minutes following training or competition, to achieve adequate 

glycogen restorage (Potgieter, 2013).  

Protein 

Proteins are complex molecules made up of essential and non-essential amino acids that 

act as the building blocks to bodily tissues (Jäger et al., 2017).  While well-known for its role in 

helping to build and repair muscle and tendon tissues, protein has many other roles in the body, 

including contributing to the synthesis of key enzymes and hormones involved in various 

metabolic processes (Bytomski, 2017). The body uses the influx of dietary amino acids for 

adaptations to exercise to stimulate muscle protein synthesis (MPS) (Thomas et al., 2016). 

Following exercise, muscle tissues become more sensitive to this influx of amino acids; research 

has shown that, specifically with resistance training, the rate of MPS is increased for a duration 

up to 24 hours or more (Burd et al., 2011). Therefore, because of the energy demand and 

oxidative damage to muscle fibers and tissue as a result of training or competition, it is essential 

that athletes not only consume enough protein meet their protein requirements to prevent 

deficiencies, but to reach optimal levels in a timely manner (Phillips, Chevalier, & Leidy, 2016).  
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Current dietary reference intake (DRI) indicates that the recommended dietary allowance 

(RDA) for protein for non-active, sedentary individuals is 0.8g/kg body weight/ day. In contrast, 

the ACSM advises endurance and strength athletes to aim for 1.2 to 1.7g of protein per kg body 

weight per day (Phillips & Van Loon, 2011; Thomas et al., 2016). Another general 

recommendation for protein intake for athletes is approximately 15-30% of total energy intake 

(Bytomski, 2017). As with general energy and carbohydrate needs, protein needs of an athlete 

will vary with age, gender, intensity and duration of workouts, as well as timing (Potgieter, 

2013). Because of these influential factors, the ISSN recommends dietary protein intake “on a 

per meal basis” (Jäger et al., 2017).  

Similar to carbohydrates, the quality of protein sources athletes consume is important, 

with whole food sources of protein (i.e., fish, chicken, lean meats, eggs, cottage cheese, milk, 

plain Greek yogurt) recommended to achieve the optimal energy and muscle recovery 

(Bytomski, 2017). In the case of a suppressed appetite secondary to exercise, a low-risk dietary 

supplement with the proper carbohydrate to protein ratio (3-4:1) can also help achieve these 

results (Potgieter, 2013). Specific food sources, such as lean meats, dairy, and certain dietary 

supplements with isolated whey, caseine, soy, and egg, have shown to increase MPS at a higher 

rate and therefore should be a focus for optimal muscle recovery (Thomas et al., 2016). 

Lipids 

 The importance of, and recommendation for, dietary fat intake for athletes is comparable 

to that of the general population, at 1g/ kg body weight (Potgieter, 2013; Thomas et al., 2016). 

Fat plays a critical role in the body aid in absorption of fat-soluble vitamins, energy production, 

and composition of cell membranes. During longer durations of exercise, fatty acids from 

adipose tissues can be used as fuel for muscles, as the availability of glucose at such time is 
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decreased (Thomas et al., 2016). While high-fat diets are not well supported by evidence for the 

athletic population, it is important that fat intake does not fall short of 20% of total energy, due to 

the importance of essential fatty acids and fat-soluble vitamins (Potgieter, 2013). Therefore, 

athletes are recommended to consume 20-35% of their total intake from healthy, unsaturated fat 

and essential fatty acid sources. Specific attention has been placed on essential omega-3 fatty 

acids, and their role in reducing inflammation in the body resulting from exercise-induced 

oxidative stress. Omega-3 fatty acids are found in food sources such as fish like salmon and tuna, 

walnuts, and olive oil (Bytomski, 2017). 

Micronutrient Requirements 

 Vitamins and minerals play key roles as co-factors in many metabolic processes, of 

which exercise places an increased stress on, involved in energy production, utilization, and 

storage, as well as bone structure, and the elimination of exercise-induced oxidative stress. 

Specific vitamins and minerals of concern included in this literature review include iron, vitamin 

D, calcium, and antioxidants. Many athletes use vitamin/ mineral supplements, while sufficient 

amounts of vitamins and minerals are easily achieved through a well-balanced diet (Thomas et 

al., 2016). However, many athletes commonly follow diets, such as overall energy intake 

restrictions for weight loss or vegetarian eating patterns, that tend to restrict certain food groups 

that are rich in these micronutrients, and are injured or ill (Bytomski, 2017; Thomas et al., 2016).  

Iron 

 Iron plays a key role in the transportation of oxygen, for energy-producing metabolic 

pathways (Bytomski, 2017). Inadequate intake of iron in athletes can lead to iron deficiency and 

cause detrimental effects such as compromised muscle function and exercise adaptation, 

minimizes work capacity, which leads to an inhibited athletic performance (Thomas et al., 2016). 
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Iron deficiency can also result from gastrointestinal losses, training losses through sweat, and 

heavy menstruation (Bytomski, 2017). The general recommended dose of iron intake by athletes 

is approximately 8 milligrams(mg)/day for men and 18 mg/day for women, and athletes are 

advised to avoid consumption of iron with other foods that are high in calcium, phytates, or 

caffeine, as these nutrients are natural competitors for iron’s absorption (Bytomski, 2017; 

Casazza et al., 2018).  

Vitamin D 

 Vitamin D, a fat-soluble vitamin, is a nutrient of concern for athletes as it plays an 

important role in the maintenance of bone health, through aiding in calcium absorption and 

homeostasis. Additionally, research has shown an association of vitamin D and other beneficial 

aspects for athletes such as skeletal muscle support and anaerobic power, through adaptation to 

exercise stimuli (Hildebrand, Miller, Warren, Hildebrand, & Smith, 2016), as well as reduced 

inflammation and improved immunity, through up-regulation of anti-inflammatory cytokines and 

immunity proteins (Larson-Meyer & Willis, 2010) and increased protein synthesis and muscle 

cell growth (Ceglia, 2009; Hamilton, 2011). Adequate levels of vitamin D can be achieved 

through both the diet and sunlight exposure (Thomas et al., 2016). Athletes are generally 

recommended to consume sufficient levels (~1,500- 5000 IU) of vitamin D, to achieve serum 

levels greater than 30 nanograms (ng)/ milliliter (mL) (Farrokhyar et al., 2017).   

Calcium 

 Calcium is a key nutrient primarily responsible for the maintenance and growth of bone 

tissue, but also aids in normal blood clotting, and regulation of nerve conduction and muscle 

contraction (Bytomski, 2017).  Many athletes do not achieve their dietary calcium requirements 

for different reasons, of which commonly include overall energy intake deficit, specific 
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restrictions of certain foods, and disordered eating behaviors; all of which poses concerning 

threats to one’s risk of low bone-mineral density and various injuries (Thomas et al., 2016). 

Certain populations that are at a heightened risk for low calcium intake or osteoporosis include 

female athletes, athletes with an irregular or absent menstrual cycle, and those following 

restrictive eating patterns such as vegetarians or vegans (Casazza et al., 2018; Thomas et al., 

2016). The IOC generally recommends at-risk athletes to consume 1,500 mg of calcium, in 

addition to 1,500- 2000 mg of vitamin D in order to promote optimal bone health and prevent 

stress fractures (Bytomski, 2017; Casazza et al., 2018).  

Antioxidants 

 The increased demand of exercise on metabolic processes causes an increase in oxygen 

consumption and free radical production that increases the body’s need for antioxidant activity 

(Bytomski, 2017). Because science has shown that free radicals can lead to fatigue and impaired 

performance, many athletes believe there is a need for supplementation (Powers, Nelson, & 

Larson-Meyer, 2011). However, research still does not support supplementation due to the lack 

of evidence showing that this oxidative stress secondary to exercise, is harmful to performance 

or overall health. In fact, it has been hypothesized that this exercise-induced production of free 

radicals promotes the body’s ability to synthesize endogenous antioxidants in muscular fibers 

(Potgieter, 2013; Powers et al., 2011). Therefore, it is recommended for athletes to consume 

antioxidants from natural food sources such as fruits, vegetables, and whole grains (Potgieter, 

2013; Powers et al., 2011; Sousa, Teixeira, & Soares, 2014).   

Nutrient Timing 

In addition to assessing the individual energy and micronutrient requirements for athletes, 

nutrient timing is of critical importance for athletes. Kerksick et al. (2017) defines the term as the 
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intentional consumption of certain nutrients at different times of the day in order to achieve 

favorable bodily adaptations before, during, or after exercise. The concept of nutrient timing also 

focuses on the consumption of key nutrients in the form of whole foods, fortified foods, and 

supplements as necessary (Kerksick et al., 2017). The timing of carbohydrate, protein, and fat 

intake can greatly enhance both athletic performance and optimal recovery.  

Prior to training or competition, adequate carbohydrate and fluid intake is a primary 

focus. Immediately prior training, it is important that individuals consume adequate (~200-300 

grams) carbohydrates and fluids without causing any gastrointestinal issues (Bytomski, 2017; 

Kerksick et al., 2017).  To achieve this goal, it is generally recommended that athletes avoid high 

fat and fiber carbohydrate sources. Moderate protein consumption prior to training or 

competition can be beneficial, aiding in preventing the breakdown of muscle tissue, and is 

especially important prior to resistance exercises (Bytomski, 2017). 

During training or during competition lasting less than 60 minutes, only fluids are 

recommended to be consumed. Training or competition lasting longer than 60 minutes may 

require 30 to 90 grams of carbohydrates every hour, depending on the length of the activity. If 

carbohydrates are consumed during training or competition, liquid or gel-form carbohydrates are 

suggested for easy digestion. Neither protein nor fat is necessary to consume during exercise 

(Bytomski, 2017). Ingestion of protein during training or competition has been shown to have 

less of an effect on muscle protein synthesis (MPS) stimulation, compared to ingestion post-

exercise (Thomas et al., 2016).  

Following training and competition, carbohydrate intake is necessary in order to achieve 

glycogen restoration and is important early in the recovery period (Thomas et al., 2016). General 

guidelines suggest a range of 60 to 120 grams of carbohydrates, depending on the individual and 
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the form of exercise, within 30 minutes following exercise. Protein is also essential post-exercise 

to stimulate MPS and prevent further breakdown of muscle for the use of amino acids as energy. 

A general goal for athletes is to consume 20-30 grams of protein within 30 minutes post-

exercise. Essential fatty acids, specifically omega-3 fatty acids, are important to be ingested 

during the recovery period to reduce exercise-induced oxidative stress and inflammation 

(Bytomski, 2017; Thomas et al., 2016). Lastly, it is important for fluid and electrolyte losses are 

replenished, and it is especially important that sodium is not restricted for athletes during this 

time due to the large amounts of sodium lost during training or competition (Thomas et al., 

2016).   

Hydration for the Athlete 

 Proper hydration for athletes is critical for reaching maximal peak performance as well as 

for their general health. Excess fluid and electrolyte loss can lead to impaired thermoregulation 

and cognitive function (Bytomski, 2017). There is increased concern regarding hydration status 

for athletes compared to the general population due to volume of sweat lost in exercise training 

bouts and competition (Casazza et al., 2018). Sweat loss results in a significant loss of sodium, 

and, to a lesser extent, calcium, magnesium, and potassium depletion, which can impair 

metabolic processes if the level of these minerals are not properly restored through diet. 

Therefore, it is important for athletes to follow a strategic plan, before, during, and after exercise, 

specific to each day’s training schedule, in order to maintain fluid and electrolyte balance. 

General hydration guidelines include consuming approximately 5- 10 milliliters per kilogram of 

body weight of water or sports drink before training, 13- 27 ounces per hour, and about 42- 50 

ounces following exercise for every pound lost. Additionally, it is suggested that consuming a 
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small, salt-containing beverage or snack before exercise may help to retain fluid, and a variety of 

foods should be considered post-exercise to replace electrolyte losses (Thomas et al., 2016). 

Hydration needs also vary based on the environment and type of exercise or sport in 

which the athlete is participating. In environments of high heat or humidity, as well as in sports 

of longer endurance or greater intensity, hydration requirements may be greater due to greater 

overall fluid and electrolyte losses (Thomas et al., 2016). For example, it is generally suggested 

that sodium replacement may be necessary during training or competition in endurance sports or 

athletic events (Bytomski, 2017). Because fluid and electrolyte loss can vary greatly among 

individuals, it is important to monitor these losses through tracking body weight changes before 

and after training, urine color, and urine electrolyte levels (Casazza et al., 2018; Thomas et al., 

2016).  

Nutrition Problems 

 Without adequate nutrition, many negative outcomes can arise. Inadequate intakes of 

energy, carbohydrate, protein, fat, and key vitamins and minerals can have serious, detrimental 

effects on athletic performance and overall health, with inadequate energy resulting in fatigue, 

delayed concentration, and a decreased injury recovery phase, thus impairing performance 

(Thomas et al., 2016).  

 At more extreme levels, inadequate energy intake can lead to serious health conditions 

such as relative energy deficiency in sport (RED-S). Expanded from the condition termed female 

athlete triad, RED-S is a syndrome characterized by various complications including impaired 

metabolic function, immunity, bone health, menstrual function, and cardiovascular health, found 

in athletes consuming insufficient calories to meet requirements for body function after exercise 
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is accounted for. The lack of adequate caloric consumption not only impairs these bodily 

functions, but athletic performance as well (Mountjoy et al., 2014; Thomas et al., 2016).    

 In addition to caloric intake, problems can arise from inadequate fluid and electrolyte 

consumption. Lacking proper hydration status can lead to impaired cognitive function and 

aerobic exercise performance, when fluid losses reach greater than 2% of body weight 

(Bytomski, 2017). More severe complications are found with fluid deficits of 6 to 10% of body 

weight, including compromised cardiac function, blood flow, sweat production, and exercise 

tolerance. Furthermore, dehydration, when accompanied by other conditions like increased body 

temperature or excessive heat, can help contribute to serious, life-threatening complications such 

as heat strokes (Thomas et al., 2016).   

 

Sports Nutrition and Collegiate Athletes 

Student-Athlete Nutrition Knowledge 

 Despite the vast amount of research indicating the positive relationship between optimal 

nutrition and athletic performance, many student-athletes lack sports nutrition knowledge. 

Andrews, Wojcik, Boyd, and Bowers (2016) assessed the sports nutrition knowledge among 

mid-major Division (D) I University student-athletes from five different sports teams (i.e. 

baseball, softball, tennis, track and field, and men’s soccer). The majority of participants (n= 

123) scored below a 75%, the level defined by the researchers as “inadequate sports nutrition 

knowledge” (<75%), with an average score of 56.9%.   

Similarly, Hornstrom, Friesen, Ellery, and Pike (2011) found that Mid-American 

Conference (MAC) collegiate softball players (n=185) had an average score of 57% on a 
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nutrition knowledge questionnaire.  In this study, 65% of the athletes did not attain the “adequate 

sports nutrition” level that was set at 60%.  

Shapiro (2015) assessed the nutrition knowledge of all student-athletes at a Division I 

MAC university.  This research defined “adequate sports nutrition knowledge” as a passing score 

of 70% or above.  Among this population, the average sports nutrition knowledge score achieved 

was 49%.  The student-athletes scored lowest (48%) in the hydration category, followed by 

sports nutrition knowledge (53%), recovery nutrition and timing (60%), and nutritional problems 

(64%).   

In a cross-sectional study, Torres-McGehee et al. (2012) surveyed collegiate-athletes 

(n=185) from DI, DII, and DIII universities.  The average sports nutrition knowledge score of 

this population was 54.9%. This study also assessed the nutrition knowledge of coaches, athletic 

trainers (ATs), and strength and conditioning specialist (SCSs). The greatest knowledge deficit 

was found among student-athletes (91%), who scored statistically lower than coaches, ATs, and 

SCSs, both overall and in every category tested (i.e., micronutrients and macronutrients, 

supplements and performance, weight management and eating disorders, and hydration).  

This lack of sports nutrition knowledge within specific sports was supported by Valliant, 

Emplaincourt, Wenzel, and Garner (2012).  These researchers surveyed volleyball players (n=11) 

at a NCAA DI university. They found that the sports nutrition knowledge was lowest in the 

following areas: weight control, dietary supplements, and general nutrition (<50% participants 

answered correctly).   

Knowledge of proper hydration is another area of concern among this population.  Judge 

et al. (2016) surveyed NCAA DI American football players (n=100) to determine their hydration 

knowledge, attitudes and behaviors. The football players average score on the Hydration 
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Knowledge Score (HKS) questionnaire was 69.4%. The athletes held many misconceptions 

related to hydration. More than half of the football players (55%) reported that thirst is the best 

indicator for dehydration, 52% stated that water is more sufficient for glycogen restoration than 

sport drinks, and 57% reported that when exercising for over an hour, water should be consumed 

rather than sport drinks. When knowledge was analyzed by position using general linear model 

analysis, the linemen were found to have significantly lower hydration knowledge scores than 

primary “Back” positions (i.e., quarterback, running back, and defensive back) (p= 0.014). 

Magee, Gallagher, and McCormack (2017) assessed both nutrition knowledge and 

hydration levels among university and club level athletes in Ireland. The average hydration 

knowledge score of these athletes was 55.6%; the average general nutrition knowledge score for 

this cohort was 58.5%.  The scores were significantly lower in those who were dehydrated pre-

exercise compared to those who were hydrated. These findings indicate that student-athletes at 

the collegiate level lack general nutrition knowledge and knowledge specific to proper hydration.  

This is a concern for not only optimal performance, but for overall health as well.  

Dietary Habits of Student-Athletes 

The lack of nutrition knowledge among collegiate student-athletes can be demonstrated 

by their sub-optimal dietary consumption. Results of a dietary intake analysis of female 

collegiate athletes reported by Shriver, Betts, and Wollenberg (2013) indicated that 91% of the 

participants did not meet their estimated energy requirements, with 74% failing to meet 

carbohydrate needs and 50% failing to meet protein needs. In addition to macronutrient intake, 

the athletes in this study failed to meet fluid requirements for proper hydration.  

Reed, De Souza, Kindler, and Williams (2014) examined the macronutrient intake, 

energy density and energy intake distribution that may be associated with low energy availability 
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(EA) in 19 Division I female soccer players. The energy intake, exercise energy expenditure and 

EA was assessed during the pre-, mid- and postseasons. Results indicated that 47% and 73% of 

the athletes failed to meet the ACSM’s guidelines for carbohydrate intake, when measured at 

preseason and midseason, respectively. The proportion of athletes who did not meet the 

American College of Sports Medicine recommendations for carbohydrate intake (6-10 g . kg(-1) 

BW) was significantly greater in the low (<30 kcal . kg(-1) LBM) than higher (≥ 30 kcal . kg(-1) 

LBM) EA group (χ(2) (1) = 7.5; P = 0.006). No differences in the percentage (%) of kilocalories 

from food (84.5 ± 2.0% vs. 84.7 ± 2.6%), sports drinks (7.3 ± 1.4% vs. 6.0 ± 3.2%), other drinks 

(7.6 ± 1.5 % vs. 6.0 ± 1.5%) or bars/gels/beans (1.7 ± 0.6 vs. 3.0 ± 1.5) were observed in 

participants with low compared to higher EA (P > 0.05) during the pre- and midseason. The 

authors concluded that identifying inadequate carbohydrate intake and the practice of consuming 

lower energy dense meals may be important in preventing low EA conditions and consequently 

the Female Athlete Triad.  

Hornstrom et al. (2011) surveyed MAC softball players to determine their nutrition 

knowledge and dietary intake patterns.  The athletes completed a Nutrition Choice Survey, where 

a higher score indicated a lower quality diet. On average, the athletes scored, 19.4 ± 3.8 out of 

28. Over half of the sample reported eating at fast food restaurants occasionally, more than half 

ate less than two servings of vegetables a day, and 45% ate less than two servings of fruit a day.  

Abbey, Wright, and Kirkpatrick (2017) surveyed 88 DIII football players, including a 

subset of nine linemen. All participants completed a food frequency questionnaire, and a 

nutritional knowledge questionnaire that included a quiz and questions about their main sources 

of nutrition information. Heights and body masses were also recorded. The linemen submitted 

written 3-day diet records for assessment of their dietary intake.  Of the 88 participants, >50% 
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reported consuming starches/grains, meat and dairy daily, but <50% reported consuming fruits 

and vegetables daily. Protein powders were the most commonly used supplements (33% reported 

daily use). Compared to dietary recommendations, linemen consumed high amounts of total fat, 

saturated fat, dietary cholesterol, sodium, and potassium, but were low in carbohydrates, fiber, 

and essential fats. The mean nutrition knowledge quiz score for the 88 participants was 55.2%. 

Those who had taken a nutrition or health course in college scored significantly higher on the 

quiz than those who had not. Participants reported relying primarily on coaches, websites, and 

athletic trainers (ATs) for nutritional guidance; ATs were the most trusted source. 

The concept behind improving the knowledge of student-athletes on topics related 

nutrition is to help improve their dietary practices. A limited number of studies have shown an 

association between nutrition knowledge and dietary intake of athletes; however strong evidence 

is still needed. Spronk, Heaney, Prvan, and O’Connor (2015) assessed this relationship among 

Australian elite athletes (n= 101) and found a significant and positive, yet weak, association 

between general nutrition knowledge and dietary intake (p= 0.008). The findings of these studies 

indicate that improvements in the dietary habits of athletes requires more than an increase in 

knowledge, and interventions should consider other factors such as specific barriers or additional 

considerations this population may face. 

Student-Athlete Primary Sources of Nutrition Information  

 The limited employed full-time sports dietitians on staff at collegiate universities has led 

student-athletes to consult with other accessible professionals who have different primary roles 

(i.e., coach, AT, or SCS) for nutrition information. Torres-McGehee et al. (2012) conducted a 

cross-sectional study to assess a random sample of student-athletes from 100 NCAA DI, DII, and 
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DIII universities.  Their results indicated that the student-athletes’ primary sources of nutrition 

information were ATs and SCSs.  

Zuniga, Downey, McCluskey, and Rivers (2017) found that parents/family (59.4%) and 

the internet/media (44.9%) were popular sources of nutrition information, with a low percentage 

of athletes utilizing dietitians (13%). Student-athletes reported they felt most comfortable 

communicating about nutritional needs with their parents/family (37%), ATs (18%), and SCSs 

(18%); only 6.6% reported feeling most comfortable speaking with a dietitian.  

Shapiro (2015) also assessed the top three sources of nutrition information student-

athletes rely on.  Results indicated the internet (27%) and SCSs (20%) were the top choices. 

Abbey et al. (2017) found that coaches (25%), the internet (21%), and athletic trainers (19%) 

were the most commonly used sources by DIII football players. These findings contribute to the 

concern of low full-time employment of sports dietitians at the collegiate level, as well as 

universities with athletes who lack equal adequate exposure to on-staff sports dietitians due to 

the large athlete to dietitian ratio (Zuniga et al., 2017).  

 Trackman, Forsyth, Hoye, and Belski (2019) assessed the nutrition information sources 

of Australian athletes and how various sources influence nutrition knowledge. The top three 

sources chosen were dietitians (20%), internet (19%), and nutritionists (16%). However, 

nutrition knowledge did not differ based on the information source. These results provide 

evidence that there is an increasing interest among the athletic population in receiving nutrition-

related advice from qualified sports dietitians.  

Nutrition Knowledge of Coaches, Athletic Trainers, and Strength and Conditioning Specialists 

 The current use of coaches, ATs, and SCSs by student-athletes for nutrition information 

is prevalent in many collegiate universities, as indicated by previous studies (Torres-McGehee et 
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al., 2012; Zuniga et al., 2017). These professionals have contact on a daily basis with the student-

athletes and play a vital role in their athletic performance, and therefore athletes feel comfortable 

consulting with them (Torres-McGehee et al., 2012).  

Zinn, Schofield and Wall (2006) conducted a census survey of New Zealand premier 

rugby coaches (n = 168).  Respondents completed a psychometrically validated questionnaire, 

received by either Internet or standard mail (response rate, 46%), identifying their nutrition 

advice dissemination practices to players, their level of nutrition knowledge, and the factors 

determining this level of knowledge. The majority of coaches indicated they provided advice to 

their players (83.8%). The coaches correctly answered only 55.6% of all nutrition knowledge 

questions. An independent t-test showed coaches who imparted nutrition advice obtained a 

significantly higher score (56.8%) than those who did not impart advice, 48.4% (P = 0.008). The 

authors conclude that these rugby coaches were inadequately prepared to impart nutrition advice 

to athletes and could benefit from further nutrition training. 

Botsis and Holden (2015) assessed the nutrition knowledge of coaches at a NCAA DI 

university using the validated 88 item Sports Nutrition Questionnaire by Zinn et al. (2006). 

Twenty-one coaches from a Division I National Collegiate Athletic Association (NCAA) 

institution in the southeastern United States participated. The sample consisted of 16 males and 

five females. Sports represented included basketball (n=5), cross country and track (n=5), 

football (n=6), soccer (n=2), softball (n=1), and volleyball (n=2). Results revealed college 

coaches do not have adequate nutritional knowledge. The mean score of the 21 coaches was 

55%; with ‘adequate nutrition knowledge’ defined as a score of 75%. Results indicate coaches 

may not be an appropriate source of information to their athletes.  
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Torres-McGehee et al. (2012) conducted a cross-sectional study of NCAA DI, II, and III 

institutions across the United States to examine nutrition knowledge among athletes, coaches, 

ATs, and SCSs; to identify resources of nutrition information used by athletes, coaches, ATs, and 

SCSs; and to determine confidence levels in the correctness of nutrition knowledge questions 

within all groups. Subjects included athletes (n = 185), coaches (n = 131), ATs (n = 192), and 

SCSs (n = 71). Participants answered questions about nutrition resources and domains regarding 

basic nutrition, supplements and performance, weight management, and hydration. Adequate 

sports nutrition knowledge was defined as an overall score of 75% in all domains (highest 

achievable score was 100%). Participants averaged 68.5% in all domains. The ATs (77.8%) and 

SCSs (81.6%) had the highest average scores. Adequate knowledge was found in 35.9% of 

coaches, 71.4% of ATs, 83.1% of SCSs, and only 9% of athletes. The authors concluded that, 

although ATs and SCSs had the highest nutrition knowledge scores, they still should be careful 

about providing athletes with nutrition recommendations as some were found to be too confident 

about their incorrect answers.  

In sum, several studies indicate that, despite providing nutrition advice, coaches, ATs, 

and SCSs – but especially coaches -- lack sufficient nutrition knowledge. This lack of sports 

nutrition knowledge puts those athletes who do not have access to a CSSD at risk for consuming 

an inadequate diet, thus placing them at a heightened risk for not achieving their full athletic 

potential.  

 

Board Certified Specialist in Sports Dietetics (CSSD)  

 According to the Academy, a registered dietitian (RD) who specializes in working with 

the athletic population to provide evidence-based nutrition recommendations for exercise and 
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training, is known as a sports dietitian (Sports, Cardiovascular, and Wellness Nutrition [SCAN], 

2014a). Sports dietitians play an important role in conducting nutrition assessments, as well as in 

teaching and counseling highly active individuals and athletes through the use of effective 

nutrition strategies to enhance fitness, performance, and overall health (SCAN, 2014b). Primary 

goals of sports dietitians include: 1) accurately measuring athlete nutrition requirements, 2) 

designing and implementing nutritional strategies to meet energy and hydration needs, goals, and 

proper recovery, while 3) addressing issues such as injuries, food allergies, and gastrointestinal 

disturbances. They also take responsibility in planning snacks and meals for sport teams while 

traveling for competition (SCAN, 2014a).  

 Members of the Academy’s Sports, Cardiovascular, and Wellness Nutrition (SCAN) 

dietetic practice group developed and launched Sports-Dietetics- USA (SD-USA) in June of 

2004. Together, the SD-USA and the Commission on Dietetic Registration (CDR) collected data 

using a survey of SCAN members on sports nutrition practice and interest levels in a specialty 

certification.  By April 2005, the CDR approved a specialty certification in sports dietetics. 

Following the development and finalization of the credential and examination, the CDR publicly 

announced the launch of the board certified specialist in sports dietetics (CSSD) credential in 

June 2006 (SCAN, 2014c). Reflective of the highest standards of professional credentialing, the 

CSSD is still today the first and only sports nutrition certification program accredited by the 

National Commission for Certifying Agencies (NCCA) (SCAN, 2014b).  

 Strict eligibility requirements must be met prior to registering for the CDR-approved 

CSSD credential examination. Specifically, to be eligible to sit for the exam, candidates must 

have maintained their RD credential for a minimum of two years from the original examination 

(RD) date to the specialty examination (CSSD) date and completed 2,000 hours of specialty 
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practical experience as an RD (documented) within the previous five years. Once the CSSD 

credential has been attained, recertification is required once every five years, with documentation 

of 1,500 hours of specialty practice experience as an RD. Attainment of the CSSD credential 

enables sports dietitians to be well-distinguished from less-qualified individuals providing 

nutrition services (AND Commission on Dietetic Registration [CDR], 2019).  

Employment of CSSDs 

While the prevalence of sports dietitians working in the field continues to increase, the 

majority of universities still lack access to credible sources of nutrition knowledge (Torres-

McGehee et al., 2012). According to the CPSDA (2019), 89 universities in the major college 

conferences (e.g., BIG 10, SEC, ACC) employ one or more full-time (40 hours or more per 

week) sports dietitians.  Of these, only 67 universities employ a full-time board-certified sports 

dietitian (CSSD). Additionally, 24 National Football League (NFL) teams, 9 Major League 

Baseball (MLB) teams, 5 National Basketball Association (NBA) teams, 6 Major Soccer League 

(MSL) teams, and 2 National Hockey League (NHL) teams employ a full-time sports dietitian 

(CPSDA, 2019). Despite the prevalence of sports dietitians at colleges in the major conferences, 

there are more universities without a full-time CSSD than with a CSSD (Torres-McGehee et al., 

2012). Without easy access to a highly credible source of nutrition information, athletes are 

forced to consult with less-qualified professional, placing them at risk for receiving inadequate or 

incorrect nutrition information, which could be detrimental to their athletic performance and 

their overall health.  

Impact of Sports Dietitian on Nutrition Knowledge and Dietary Habits 

 Although limited, current research has shown beneficial improvements in diet quality of 

student-athletes who utilize, or have access to, a sports dietitian when compared to those who do 
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not have access to a CSSD. Hull et al. (2016) surveyed NCAA DI athletes (n= 383) from two 

universities, both with employed full-time sports dietitians. The dietary habits of athletes who 

utilized the full-time sports dietitian (SD) (n=209) as their primary source of nutrition 

information were compared to the dietary habits of the athletes who used non-SD sources 

(n=139). Results indicated that the athletes who used the sports dietitian as their primary source 

of information were more likely to have post-workout nutrition options (60.5% vs. 40.6%, p= 

0.001), consume chicken as their primary source of post-workout protein (62.5% vs. 49.3%, p= 

0.035), and were 49.4% less likely to consume fast food both before practice or competition 

(Hull et al., 2016).   

 Valliant et al. (2012) used a pre-/ post-test nutrition knowledge survey, as well as 3-day 

food records, to show that dietary counseling provided by a registered dietitian improved both 

the nutrition knowledge and the dietary habits of volleyball players (n=11) at a NCAA DI 

university. Nutrition knowledge scores of the team improved significantly (p= 0.001) with every 

athlete improving their score from the baseline (pre-intervention) test. Dietary habit 

improvements were observed in the following categories: total energy intake (p= 0.002), 

carbohydrate (p= 0.01), and protein (p= 0.01) (Valliant et al., 2012). Despite the small sample 

size, and the observation that the athletes still fell short of the recommended total energy and 

macronutrient intakes, the results of this study indicate positive dietary improvements occurred 

when dietary counseling, provided by a sports dietitian, was available.  

 

Summary 

 Research indicates that nutrition plays a critical role in enhancing athletic performance 

and overall health. Current research indicates an overall deficit in sports nutrition knowledge 
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among student-athletes, coaches, ATs, and SCSs. It is vital to not only athletic performance, but 

overall health, that athletes and the entire athletic department have access to a credible source of 

nutrition information. In addition, many universities do not employ full-time CSSD who could 

help fill this knowledge gap. Due to credibility, beneficial impacts, and an increase in money 

being allocated toward feeding collegiate athletes, hiring of a full-time CSSD would appear to be 

a safe and wise financial investment. 



 

   

 
 
 
 
 

CHAPTER 3 
 
 
 

METHODOLOGY 
 
 
 

The purpose of this study was to evaluate the sports nutrition knowledge, primary sources 

of nutrition information, perception of nutrition for athletic performance, and the type of advice 

desired from a board-certified specialist in sports dietetics (CSSD) by NCAA Division I athletes 

at a university in the Mid-American Conference (MAC). This chapter will describe the methods 

that were used to conduct the study. 

 
Institutional Review Board 

 This study was approved as exempt by the Ball State University Institutional Review 

Board (IRB) as protocol # 1370035-1 on January 2, 2019 (Appendix A-1).  To ensure the 

protection of all participants, the researcher conducting this analysis completed the Collaborative 

Institutional Training Initiative (CITI) training (Appendix A-2). 

 
Subjects  

 The population for this study included all student-athletes (n= 395) at a Mid-America 

Conference (MAC) university who participate in one of seven male sport programs (baseball, 

basketball, football, golf, swimming and diving, tennis, and volleyball), or one of 11 female sport 

programs (basketball, cross country, field hockey, golf, gymnastics, soccer, softball, swimming 

and diving, tennis, track and field, and volleyball) varsity sport teams. Student-athletes were 
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eligible to participate if they were on the roster for one of these sports teams and if they were 18 

years of age or older. Per the Creative Research System sample size calculator, using a 

population of 395, a 95% confidence level, and a confidence interval of 4 

(https://www.surveysystem.com/sscalc.htm), a sample of 238 ± 4 athletes was needed to obtain 

results that reflect those of the target population. 

 

Instruments 

 The Sport Nutrition Survey (Appendix B) used in this study was developed by a team of 

researchers who adapted, with permission (Appendix C-1), previously validated survey used by 

Shapiro (2015), Torres-McGehee et al. (2012), and Trakman, Forsyth, Hoye, & Belski (2018). 

The survey, written using the Qualtrics survey software (www.Qualtrics.com), was formatted for 

use on a phone, tablet or computer. In addition to demographic questions, the final survey 

included three sections: 1) sports nutrition knowledge, 2) attitudes toward nutrition, and 3) the 

anticipated need and use of a CSSD.   

The 23-question sports nutrition knowledge section contained the following five 

constructs: 1) macronutrients [5 questions], 2) micronutrients [5 questions], 3) nutrient timing [4 

questions], 4) hydration and electrolyte balance [4 questions], and 5) nutrition problems [5 

questions]. A total sports nutrition knowledge (SNK) score was determined by subtracting the 

number of incorrect answered from 23.  The SNK percent score was calculated by dividing the 

SNK total score by 23 and then multiplying by 100.  For example, if a person had 7 incorrect 

answers, their SNK total score would be 23 minus7 or 16 and their SNK percent score would be 

16 divided by 23 times 100 or 69.5%). In addition, individual construct scores (number and 

percent) were determined for each of the five constructs. 

https://www.surveysystem.com/sscalc.htm
http://www.qualtrics.com/
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A 5-point Likert scale (1=no knowledge, 5=expert) was used to assess the student-

athletes’ beliefs with regards to the sports nutrition knowledge of athletic trainers, coaches, and 

strength and conditioning specialists. A 10-point Likert scale (1=not important, 10= very 

important) was used to assess the student-athletes’ attitudes and beliefs about nutrition’s role in 

performance.  A 10-point Likert scale (1=not beneficial, 10=extremely beneficial) was used to 

assess the student-athletes’ anticipated need for a CSSD.   

Content and construct validity had been previously established by a group of experts (i.e. 

3 dietitians, 1 sports RDN, 1 associate dean to the athletic department, and 2 graduate students in 

nutrition and dietetics) who were familiar with the nutrition needs of student-athletes. Reliability 

of the instrument was established through a pilot survey given to a sample of students.  

 

Letters of Permission and Information  

 Permission was received from Trakman et al. (2018) to use several questions from their 

survey in the current study (Appendix C-1). A letter of permission to conduct the study within 

the athletic department was requested and accepted from the Associate Dean (Appendix C-2). A 

letter of information and consent was provided to all participants prior to participation, to inform 

them of the purpose, low risk, and benefit of completing the survey (Appendix C-3). Participants 

were allowed to terminate the survey at any time without any prejudice from the investigator, 

athletic department, or university.  

 

Methods 

 On the day data collection began, an email, written by the PI, was sent (Appendix D-1) to 

all student-athletes at the university by the Deputy Athletic Director for Internal Operations and 
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Senior Woman Administrator, Intercollegiate Athletics Operations, who was a member of the 

thesis committee and research team. The email described the purpose of the study and 

encouraged the athletes to participate (Appendix D-1). The link to the Qualtrics survey was 

embedded in the email. In keeping with elements of the theory proposed by Dillman, Smyth, and 

Christian (2009) to increase response rate, six days after the first email, a second email was 

distributed (Appendix D-2) to all the student-athletes.  This email thanked those who had 

completed the survey and requested participation from those who had not completed the survey. 

Finally, 13 days after the initial email, a third email (Appendix D-3) was sent to all student-

athletes as an additional reminder and to increase the response rate. The process was repeated a 

fourth time to achieve a sufficient response rate. According to Dillman et al. (2009), three to five 

contacts with the target population have been shown in research to significantly increase 

completion rates of online surveys.  

 

Data Analysis 

 The data was downloaded directly from Qualtrics into SPSS v. 25 (2018) for analysis.  

Descriptive statistics and frequency counts were conducted on all variables. Frequency counts 

(number and percent) were used to determine the overall prevalence of specific survey questions. 

A total nutrition knowledge score, percent scores, and scores from each of the five constructs 

(i.e. the sum of the correct number of responses for questions associated with each construct), 

were calculated. One-way analysis of variance (ANOVA) was used to compare differences by 

gender, sport, semester completed, and type of major (health profession vs. non-health 

profession). Fischer’s Least Significant Difference (LSD) post-hoc tests were used to determine 

the mean differences within each group. Statistical significance was set at p ≤ 0.05.   



 

 39 

Summary 
 
 This study included a survey of NCAA Division I student-athletes at a MAC university. 

The study was designed to assess the sports nutrition knowledge, attitudes, and beliefs of 

collegiate student-athletes toward the addition of a full-time CSSD on the athletic department 

staff. The results of this study can be used as evidence to support the need for a full-time sports 

dietitian to aid the university athletic teams. 
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CHAPTER 4 
 
 
 

RESULTS 
 
 
 

 The purpose of this study was to evaluate the sports nutrition knowledge, primary sources 

of nutrition information, perception of nutrition for athletic performance, and the type of advice 

desired from a board-certified specialist in sports dietetics (CSSD), by NCAA Division I athletes 

at a university in the Mid-American Conference (MAC).  This chapter will describe the results of 

the study. 

 

Participants 

 Of the 395 student-athletes enrolled in this midwestern MAC university in the spring of 

2019, more than half (n=240; 61% response rate) initiated taking the survey. Of these, however, 

almost half (47%; n= 113) did not complete the survey, leaving a final sample of 127 participants 

(32% response rate).  

Approximately 45% (n=57) of the 127 respondents were male and 55% (n= 70) were 

female (Table 1). At least one student-athlete from each sport team completed the survey, with 

the exception of men’s basketball. Among the male sports, the most responses were obtained 

from football (n= 37; 29.6%); among the female sports, the most responses were obtained from 

track and field (n= 17; 13.6%) (Table 1).   
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The greatest number of responses (34.4%; n= 43) were obtained from freshman and 

sophomore (32.8%; n=41) student-athletes. More than two-thirds of the respondents (67%; n=85) 

indicated they “were not a health profession” major (Table 1). 

 
Table 1: Demographic Characteristics of Participants (n= 127) 
 

Variable N Percent % 

Gender (n=127) 
 Male 

 
57 

 
44.9 

 Female 70 55.1 
Sport (n=125) 
 Male (n=56) 
 Baseball  

 
 
6 

 
 

4.8 
 Basketball (M) 0 - 
 Football 37 29.6 
 Golf (M) 2 1.6 
 Swimming (M) 5 4.0 
 Tennis (M) 1 0.8 
 Volleyball (M)  5 4.0 
 Female (n=69) 
  Basketball (W) 

 
4 

 
3.2 

  Cross-country (W) 7 5.6 
  Field Hockey (W) 9 7.2 
  Golf (W) 4 3.2 
  Gymnastics 6 4.8 
  Soccer (W) 8 6.4 
  Softball 2 1.6 
  Swimming (W) 9 7.2 
  Tennis (W) 1 0.8 
  Track & Field (W) 17 13.6 
  Volleyball (W) 2 1.6 

Semester Completed (n=125)  
 Freshman 

 
43 

 
34.4 

 Sophomore 41 32.8 
 Junior 21 16.8 
 Senior+ 20 16.0 
Health Profession Major (n=126)  
 Yes 

 
41 

 
32.5 

 No 85 67.5 
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RQ #1: Current Sports Nutrition Knowledge of Division I Student-Athletes 

 Consuming a nutritionally-sound diet requires student-athletes to possess a strong sports 

nutrition knowledge foundation. The first research question assessed the current sports nutrition 

knowledge of collegiate student-athletes at a Division I University in the MAC. To address this 

question, the student-athletes answered 23 sports nutrition-related knowledge questions that 

encompassed five constructs (i.e., macronutrients, micronutrients, nutrient timing, 

hydration/electrolyte balance, and sports nutrition problems).  

 
Sports Nutrition Knowledge 

The total mean sports nutrition knowledge score (MS) was 12.1 ± 3.3 out of 23 questions, 

equivalent to answering 53% ± 14% of the questions correctly. Using a “passing score” of 70% 

or above to define “adequate,” only 8% of the participants demonstrated adequate sports 

nutrition knowledge. By construct, the student-athletes correctly answered more than half of the 

Nutrition Problem (63%; MS: 3.1 ± 1.2) and Nutrition Timing (55%; MS: 2.2 ± 1.0) questions, 

approximately half (51%; MS: 2.0 ± 1.1) of the Hydration/Electrolyte Balance and 

Macronutrient (49%; MS: 2.4 ± 1.1) questions, and slightly less than half of the Micronutrient 

(47%; MS: 2.4 ± 1.1) questions (Table 2). None of these mean scores reached the “adequate” 

score of 70% or higher. 
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Table 2: Student-Athlete Mean Sports Nutrition Knowledge Score, Overall and by 
Construct (n= 127) 

 
 
 A significant difference was seen by gender.  Female athletes (56%; MS: 12.8 ± 2.9) 

demonstrated a significantly higher total sports nutrition knowledge than male athletes (50%; 

MS: 11.5 ± 3.5) (p=0.021).  

By sport and gender, the male golf (56%; MS: 13.0 ± 0.0) and volleyball (56%; MS:13.0 

± 1.9) players demonstrated the greatest overall sports nutrition knowledge.  In contrast, the 

baseball players demonstrated the least overall sports nutrition knowledge (40%; MS: 9.2 ± 3.2), 

on the 23 question instrument. There was no significant difference in sports nutrition knowledge 

score by sport among males (F=1.082; p=0.382) (Table 3). 

Among female athletes, the softball players had the highest sports nutrition knowledge 

score (72%; MS: 16.5 ± 3.5) closely followed by the volleyball players (70%; MS: 16.0 ± 2.8).  

In contrast, the female basketball players demonstrated the least overall sports nutrition 

knowledge (43%; MS: 10.0 ± 2.6). There was no significant difference in sports nutrition 

knowledge score by sport among females (F=1.598; p=0.130) (Table 3). 

By academic classification, senior students scored the highest on the sports nutrition 

knowledge instrument (58%; MS: 13.3 ± 2.8), followed by juniors (55%; MS: 12.8 ± 2.4), 

Variable Number of 
Questions 

Mean 
Correct ± SD 

Percent 
Correct ± SD 

 

Sports Nutrition Knowledge 
 Total Score 

 

23 

 

12.1 ± 3.3 

 

52.8 ± 14.3 

Sports Nutrition Construct    
Nutrition Problems 5 3.1 ± 1.2 62.7 ± 23.1 
Nutrient Timing 4 2.2 ± 1.0 54.5 ± 24.7 
Hydration/Electrolyte Balance 4 2.0 ± 1.1 50.6 ± 26.4 
Macronutrient 5 2.4 ± 1.1 48.7 ± 21.5 
Micronutrient 5 2.4 ± 1.1 47.2 ±21.9 
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freshmen (52%; MS: 11.9 ± 3.8) and sophomores (50%; MS: 11.6 ± 3.1). There was no 

significant difference in sports nutrition knowledge score by academic classification (F=1.541; 

p=0.207), nor did any of these groups attain a “passing” (Table 3). 

 Two-thirds of the student-athletes (67%; n=85) indicated they were not enrolled in a 

health-related major.  Although the health-related majors (33%; n=41) scored numerically lower 

on the sports nutrition instrument (52%; MS: 11.9 ± 3.7) when compared to the non-health-

related majors (54%; MS: 12.3 ± 3.0), the difference was not significant (F=0.403; p= 0.513) 

(Table 3).  
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Table 3: Total Sport Nutrition Knowledge Score (Mean Score and Percent Correct) 
by Gender, Semester of College, and Type of Major (n=127) 

 

 

Variable 
 

N df 
 

Mean ± SD  Mean % ± 
SD % 

F p 

Gender (n=127) 
 Male 

 
57 

1, 124  
11.5 ± 3.5 

 
49.8 ± 15.1 

5.425 0.021 

 Female 
  

70 
  

12.8 ± 2.9 55.6 ± 12.6 

Sport (n=125) 
 Male (n=56) 
  Baseball  

 
 
6 

 
5, 50 

 
 

9.2 ± 3.2 

 
 

39.9 ± 14.1 

 
1.082 

 
0.382 

  Basketball (M) 0  - -   
  Football 37  11.5 ± 3.8 50.1 ± 16.6   
  Golf (M) 2  13.0 ± 0.0 56.5 ± 0.0   
  Swimming (M) 5  12.4 ± 1.3 53.9 ± 5.8   
  Tennis (M) 1  8.0 34.8   
  Volleyball (M) 
 

5 
  

 13.0 ± 1.9 56.5 ± 8.1   

Female (n=69) 
 Basketball (W) 

 
4 

10, 58  
10.0 ± 2.6 

 
43.5 ± 11.2 

1.598 0.130 

 Cross-country (W) 7  12.0 ± 1.0 52.2 ± 4.3   
 Field Hockey (W) 9  13.7 ± 2.3 59.4 ± 10.0   
 Golf (W) 4  12.2 ± 2.5 53.3 ± 10.9   
 Gymnastics 6  14.2 ± 1.8 61.6 ± 8.0   
 Soccer (W) 8  12.1 ± 3.2 52.7 ± 13.8   
 Softball 2  16.5 ± 3.5 71.7 ± 15.4   
 Swimming (W) 9  12.6 ± 2.6 54.6 ± 11.3   
 Tennis (W) 1  9.0 39.1   
 Track & Field (W) 17  13.0 ± 3.5 56.5 ± 15.1   
 Volleyball (W) 
  

2 
  

 16.0 ± 2.8 69.6 ± 12.3   

Classification (n=125) 
 Freshmen  

 
43 

3, 121  
11.9 ± 3.8 

 
51.9 ± 16.4 

1.541 0.207 

 Sophomore 41 11.6 ± 3.1 50.4 ± 13.3 
 Junior 21 12.8 ± 2.4 55.5 ± 10.6 
 Senior+ 
   

20 
  

13.3 ± 2.8 57.6 ± 12.1 

Health-Related Major (n=126) 
 Yes 

 
41 

1, 124  
11.9 ± 3.7 

 
51.9 ± 16.0 

0.430 0.513 

 No 
  

85 
  

12.3 ± 3.0 53.6 ± 13.0 
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Sports Nutrition Knowledge Construct Scores 
 

The sports nutrition knowledge questions (n=23) addressed the following five constructs: 

1) Macronutrients (n=5 questions); 2) Micronutrients (n=5 questions); 3) Nutrient Timing (n=4 

questions); 4) Hydration and Electrolyte Balance (n=4 questions; and 5) Nutrition Problems (n=5 

questions). Each construct was analyzed for significant differences by gender, sport, year in 

college, and major type. Because only one representative from the men’s and women’s tennis 

team completed the survey, these two individuals were removed from the analysis when 

comparing construct score by sport. Their scores were included in all other analyses. 

 

Macronutrient Knowledge 

Five questions were summed to measure the Macronutrient construct score. Overall, no 

significant differences were detected in the Macronutrient construct score by gender (F=2.785; 

p=0.098), male sport (F=0.630; p=0.643), female sport (F=0.868; p=0.558), academic 

classification (F=0.760; p=0.519), or by major (health-related vs. not health-related) (F=0.019; 

p=0.891) (Table 4).   

Females (n=68) scored numerically, but not significantly, higher (2.6 ± 1.0) than males 

(n=55) (2.3 ± 1.1) (F=2.785; p= 0.098). Among the male sports, the volleyball participants 

scored the highest (2.8 ± 1.1) on the Macronutrient construct, while the baseball participants 

scored the lowest (2.0 ± 0.9). Among the female athletes, the golfers had the highest mean score 

(3.3 ± 1.1), while the basketball (2.0 ± 0.8) and cross-country athletes (2.0 ± 0.6) scored the 

lowest. Seniors scored the highest (2.8 ± 0.9) while the juniors scored the lowest (2.3 ± 1.1). 

Student-athletes who reported majoring in a health-related field had similar Macronutrient 
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construct scores compared to non-health-related majors (2.5 ± 1.1 vs. 2.4 ± 1.1, respectively; 

F=0.019; p=0.891) (Table 4).  

Table 4: Macronutrient Knowledge by Gender, Sport, Semester Completed, and 
Major Type (Health Profession vs. Non-Health Profession) without Tennis  

 
Variable 

 
N df 

 
Mean ± SD F p-value 

Gender 
 Male 

 
57 

1, 124  
2.3 ± 1.1 

2.785 0.098 

 Female 
 Total 

70 
127 

2.6 ± 1.0 

Sport 
 Male 
  Baseball  

 
 
6 

 
4, 50 

 
 

2.0 ± 0.9 

 
0.630 

 
0.643 

  Basketball (M) 0  -   
  Football 37  2.3 ± 1.2   
  Golf (M) 2  2.5 ± 0.7   
  Swimming (M) 5  1.8 ± 0.8   
  Volleyball (M) 
  Total 

5 
55 

 
 
 

2.8 ± 1.1   

Female 
 Basketball (W) 

 
4 

9, 58  
2.0 ± 0.8 

0.868 0.558 

 Cross-country (W) 7  2.0 ± 0.6   
 Field Hockey (W) 9  2.8 ± 1.1   
 Golf (W) 4  3.3 ± 1.1   
 Gymnastics 6  3.0 ± 1.1   
 Soccer (W) 8  2.6 ± 1.1   
 Softball 2  2.5 ± 0.7   
 Swimming (W) 9  2.3 ± 0.9   
 Track & Field (W) 17  2.8 ± 1.3   
 Volleyball (W) 
 Total 

2 
68 

 3.0 ± 0.0   

Academic Classification 
 Freshmen  

 
43 

3, 121  
2.4 ± 1.2 

0.760 0.519 

 Sophomore 41 2.4 ± 1.0 
 Junior 21 2.3 ± 1.0 
 Senior+ 
 Total 

20 
125 

2.8 ± 0.9 

Health Profession Major 
 Yes 

 
41 

1, 124  
2.5 ± 1.1 

0.019 0.891 

 No 
 Total 

85 
126 

2.4 ± 1.1 
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Micronutrient Knowledge 

Five questions were summed to measure the Micronutrient construct score. Overall, no 

significant differences were detected in the Micronutrient construct score by gender (F=1.104; 

p=0.295), male sport (F=0.355; p=0.839), female sport (F=0.992; p=0.457), academic 

classification (F=1.591; p=0.173), or by major (health-related vs. not health-related) (F=0.115; 

p=0.735) (Table 5).   

Females scored numerically, but not significantly, higher (2.5 ± 1.1) than males (2.3 ± 

1.0) (F=1.104; p= 0.295). Among the male sports, the golfers scored the highest (3.0 ± 1.4), 

while the baseball participants scored the lowest (2.0 ± 0.9). Among the female athletes, the 

softball players had the highest mean score (4.0 ± 1.4), while the golfers (1.5 ± 1.3) scored the 

lowest. By academic classification, seniors+ scored the highest (2.6 ± 1.1) while the sophomores 

scored the lowest (2.0 ± 1.1). Student-athletes who reported majoring in a health-related field 

had similar Micronutrient construct scores compared to those who were majoring in a non-

health-related field (2.3 ± 1.2 vs. 2.4 ± 1.0, respectively; F=0.115; p=0.735) (Table 5).  
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Table 5: Micronutrient Knowledge by Gender, Sports, Semester Completed, and 
Major Type (Health Profession vs. Non-Health Profession) without Tennis 

 

 
 
 

Variable 
 

N df 
 

Mean ± 
SD 

F p-value 

Gender 
 Male 

 
57 

1, 124  
2.3 ± 1.0 

1.104 0.295 

 Female 
 Total 

70 
127 

2.5 ± 1.1 

Sport 
 Male 
  Baseball  

 
 
6 

 
4, 50 

 
 
2.0 ± 0.9 

 
0.355 

 
0.839 

  Basketball (M) 0  -   
  Football 37  2.2 ± 1.1   
  Golf (M) 2  3.0 ± 1.4   
  Swimming (M) 5  2.2 ± 0.8   
  Volleyball (M) 
  Total 

5 
55 

 
 
 

2.4 ± 0.9   

Female 
 Basketball (W) 

 
4 

9, 58  
2.5 ± 1.3 

0.992 0.457 

 Cross-country (W) 7  2.7 ± 0.5   
 Field Hockey (W) 9  2.3 ± 1.3   
 Golf (W) 4  1.5 ± 1.3   
 Gymnastics 6  2.5 ± 1.4   
 Soccer (W) 8  2.5 ± 1.1   
 Softball 2  4.0 ± 1.4   
 Swimming (W) 9  2.3 ± 1.4   
 Track & Field (W) 17  2.5 ± 0.9   
 Volleyball (W) 
 Total 

2 
68 

 3.5 ± 0.7   

Academic Classification 
 Freshmen  

 
43 

3, 121  
2.4 ± 1.1 

1.691 0.173 

 Sophomore 41 2.0 ± 1.1 
 Junior 21 2.5 ± 1.0 
 Senior+ 
 Total 

20 
125 

2.6 ± 1.1 

Health Profession Major 
 Yes 

 
41 

1, 124  
2.3 ± 1.2 

0.115 0.735 

 No 
 Total 

85 
126 

2.4 ±1.0 
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Nutrient Timing 
 

Proper nutrition timing is critical to optimal performance and recovery.  Four questions 

were summed to measure the Nutrient Timing construct score. No significant differences were 

detected in the Nutrient Timing construct score by gender (F=2.262; p=0.135), male sport 

(F=1.614; p=0.185), female sport (F=1.666; p=0.118), academic classification (F=0.303; 

p=0.823), or by major (health-related vs. not health-related) (F=0.173; p=0.678) (Table 6).   

Females scored numerically (2.3 ± 0.9), but not significantly, higher than males (2.1 ± 

1.1) (F=2.262; p= 0.135). Among the male athletes, the volleyball participants scored the highest 

(3.0 ± 0.7), while the baseball participants scored the lowest (1.7 ± 0.8). Among the female 

athletes, the volleyball players had the highest mean score (3.5 ± 0.7), while the golfers (1.5 ± 

1.0) scored the lowest. Seniors scored the highest (2.4 ± 0.8) while the freshmen (2.1 ± 1.1) and 

sophomores (2.1 ± 1.0) scored the lowest. Student-athletes who reported majoring in a health-

related field had similar Nutrient Timing construct scores compared to those who were majoring 

in a non-health-related field (2.1 ± 1.0 vs. 2.2 ± 1.0, respectively; F=0.173; p=0.678) (Table 6).  
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Table 6: Nutrient Timing Knowledge by Gender, Sport, Semester Completed, and 
Major Type (Health Profession vs. Non-Health Profession) without Tennis 

 

 
 

Variable 
 

N df 
 

Mean ± 
SD 

F p-value 

Gender 
 Male 

 
57 

1, 124  
2.1 ± 1.1 

2.262 0.135 

 Female 
 Total 

70 
127 

2.3 ± 0.9 

Sport 
 Male 
  Baseball  

 
 
6 

 
4, 50 

 
 

1.7 ± 0.8 

 
1.614 

 
0.185 

  Basketball (M) 0  -   
  Football 37  1.9 ± 1.2    
  Golf (M) 2  2.0 ± 0.0   
  Swimming (M) 5  2.6 ± 0.9   
  Volleyball (M) 
  Total 

5 
55 

 
 
 

3.0 ± 0.7   

Female 
 Basketball (W) 

 
4 

9, 58  
1.8 ± 1.0 

1.666 0.118 

 Cross-country (W) 7  2.0 ± 0.6   
 Field Hockey (W) 9  2.6 ± 0.5   
 Golf (W) 4  1.5 ± 1.0   
 Gymnastics 6  2.7 ± 0.5   
 Soccer (W) 8  2.1 ± 1.0   
 Softball 2  3.0 ± 0.0   
 Swimming (W) 9  2.6 ± 0.5   
 Track & Field (W) 17  2.3 ± 1.1   
 Volleyball (W) 
 Total 

2 
68 

 3.5 ± 0.7   

Academic Classification 
 Freshmen  

 
43 

3, 121  
2.1 ± 1.1 

0.303 0.823 

 Sophomore 41 2.1 ± 1.0 
 Junior 21 2.3 ± 0.7 
 Senior+ 
 Total 

20 
125 

2.4 ± 0.8 

Health Profession Major 
 Yes 

 
41 

1, 124  
2.1 ± 1.0  

0.173 0.678 

 No 
 Total 

85 
126 

2.2 ± 1.0  
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Hydration and Electrolyte Balance 

Proper hydration and electrolyte balance are critical to optimal performance and 

recovery.  Four questions were summed to measure the Hydration and Electrolyte Balance 

construct score. Overall, no significant differences were detected in the Hydration and 

Electrolyte Balance construct score by gender (F=1.353; p=0.247), male sport (F=1.228; 

p=0.311), female sport (F=0.868; p=0.559), or academic classification (F=0.112; p=0.953).  

There was a significant difference by major (health-related vs. not health-related) (F=5.455; 

p=0.021) (Table 7).   

Males scored numerically (2.2 ± 1.1), but not significantly, higher than females (1.9 ± 

1.0) (F=1.353; p= 0.247) on the Hydration and Electrolyte Balance construct score. Among the 

male athletes, the golfers scored the highest (2.5 ± 0.7), while the baseball participants scored the 

lowest (1.5 ± 0.8). Among the female athletes, the softball and volleyball players had the highest 

mean score (2.5 ± 0.7), while the basketball (1.5 ± 1.3) and golfers (1.5 ± 0.5) scored the lowest. 

By academic classification, seniors+ scored the highest (2.2 ± 0.9) while the freshmen (2.0 ± 1.2) 

and sophomores (2.0 ± 1.0) scored the lowest. Student-athletes who reported majoring in a 

health-related field (n=41) scored significantly lower on the Hydration and Electrolyte Balance 

construct than those who were majoring in a non-health-related field (n=85) (1.7 ± 1.0 vs. 2.2 ± 

1.0, respectively; F=5.455; p=0.021) (Table7).  
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Table 7: Hydration and Electrolyte Balance Knowledge by Gender, Sport, Semester 
Completed, and Major Type (Health Profession vs. Non-Health Profession) 
without Tennis 

 

 

Variable 
 

N df 
 

Mean ± 
SD 

F p-value 

Gender 
 Male 

 
57 

1, 124  
2.2 ± 1.1 

1.353 0.247 

 Female 
 Total 

70 
127 

1.9 ± 1.0 

Sport 
 Male 
  Baseball  

 
 
6 

 
4, 50 

 
 
1.5 ± 0.8 

 
1.228 

 
0.311 

  Basketball (M) 0  -   
  Football 37  2.4 ± 1.2   
  Golf (M) 2  2.5 ± 0.7   
  Swimming (M) 5  2.0 ± 1.0   
  Volleyball (M) 
  Total 

5 
55 

 
 
 

1.6 ± 0.9   

Female 
 Basketball (W) 

 
4 

9, 58  
1.5 ± 1.3 

0.868 0.559 

 Cross-country (W) 7  1.9 ± 0.9   
 Field Hockey (W) 9  2.4 ± 0.7   
 Golf (W) 4  1.8 ± 0.5   
 Gymnastics 6  1.5 ± 0.5   
 Soccer (W) 8  2.3 ± 1.2   
 Softball 2  2.5 ± 0.7   
 Swimming (W) 9  1.7 ± 1.0   
 Track & Field (W) 17  2.0 ± 1.1   
 Volleyball (W) 
 Total 

2 
68 

 2.5 ± 0.7   

Academic Classification 
 Freshmen  

 
43 

3, 121  
2.0 ± 1.2 

0.112 0.953 

 Sophomore 41 2.0 ± 1.0 
 Junior 21 2.1 ± 1.0 
 Senior+ 
 Total 

20 
125 

2.2 ± 0.9 

Health Profession Major 
 Yes 

 
41 

1, 124  
1.7 ± 1.0 

5.455 0.021 

 No 
 Total 

85 
126 

 

2.2 ± 1.0 
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Nutrition Problems 

Five questions were summed to measure the Nutrition Problems construct score. 

Significant differences were detected in the Nutrition Problems construct score by gender 

(F=14.957; p < 0.001) and by female sport (with tennis removed) (F=4.379; p < 0.001).  There 

were no differences by male sport (F=1.667; p=0.172), academic classification (F=1.944; 

p=0.126) or major (health-related vs. not health-related) (F=0.637; p=0.426) (Table 8).   

Female athletes (3.5 ± 0.9) scored significantly higher on the Nutrition Problems 

construct than male athletes (2.7 ± 1.3) (F=14.957; p < 0.001). Among the male athletes, the 

swimmers scored the highest (3.8 ± 0.4), while the baseball participants scored the lowest (2.0 ± 

1.1). There were no statistically significant differences by sport among the male sports (F=1.667; 

p=0.172). 

Among female sports, ANOVA and LSD post-hoc analysis indicated many differences 

(Table 8).  The women’s basketball (2.3 ± 0.5) and soccer respondents (2.6 ± 0.9) scored the 

lowest, while the gymnastic (4.5 ± 0.5), softball (4.5 ± 0.7), and golf (4.3 ± 0.5) respondents 

scored the highest.   

By sport: 

• Women’s basketball (2.3 ± 0.5) scored significantly lower than all of the other 

women’s sports, including cross-country (3.4 ± 0.8; p=0.017), field hockey (3.6 ± 

0.7; p=0.006), golf (4.3 ± 0.5; p < 0.001), gymnastics (4.5 ± 0.5; p < 0.001), 

softball (4.5 ± 0.7; p=0.001), swimming (3.7 ± 0.7; p=0.003), and track and field 

(3.4 ± 0.9; p=0.008). 
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• Women’s cross-country (3.4 ± 0.8) scored significantly higher than women’s 

basketball (2.3 ± 0.5; p = 0.017) and soccer (2.6 ± 0.9; p=0.047), but lower than 

gymnastics (4.3 ± 0.5; p=0.015).   

• Field hockey participants (3.6 ± 0.7) scored significantly higher than women’s 

basketball (2.3 ± 0.5; p = 0.006) and soccer (2.6 ± 0.9; p=0.015), but lower than 

gymnastics (4.3 ± 0.5; p=0.023).  

• Women’s golf (4.3 ± 0.5) scored significantly higher than women’s basketball 

(2.3 ± 0.5; p < 0.001) and soccer (2.6 ± 0.9; p=0.001).   

• Women’s gymnastics (4.5 ± 0.7) scored significantly higher than women’s 

basketball (2.3 ± 0.5; p < 0.001), cross country (3.4 ± 0.8; p=0.015), field hockey 

(3.6 ± 0.7; p=0.023), soccer (2.6 ± 0.9; p < 0.001), swimming (2.6 ± 0.9; 

p=0.043), and track and field (3.4 ± 0.9; p = 0.004). 

• Women’s soccer (2.6 ± 0.9) scored significantly lower than all of the other 

women’s sports, including cross-country (3.4 ± 0.8; p=0.047), field hockey (3.6 ± 

0.7; p=0.015, golf (4.3 ± 0.5; p =0.015), gymnastics (4.5 ± 0.5; p < 0.001), 

softball (4.5 ± 0.7; p=0.003), swimming (3.7 ± 0.7; p=0.007), and track and field 

(3.4 ± 0.9; p=0.020). 

• Women’s softball (4.5 ± 0.7) scored significantly higher than women’s basketball 

(2.3 ± 0.5; p = 0.001) and soccer (2.6 ± 0.9; p=0.003. 

• Women’s swimming (3.7 ± 0.7) scored significantly higher than basketball (2.3 ± 

0.5; p=0.003), gymnastics (4.5 ± 0.5; p=0.043), and women’s soccer (2.6 ± 0.9; 

p=0.007). 
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• Women’s track and field (3.4 ± 0.9) scored significantly higher than women’s 

basketball (2.3 ± 0.5; p = 0.008) and soccer (2.6 ± 0.9; p=0.020), but lower than 

gymnastics (4.5 ± 0.5; p=0.004).  

• Women’s volleyball (3.5 ± 0.7) did not score significantly higher or lower on the 

Nutrition Problems construct than respondents from any of the other nine sports. 

There were no differences in the Nutrition Problems construct score by academic 

classification (F=1.944; p=0.126) or between those who were majoring in a health or non-health-

related field (F=0.637; p=0.426) (Table 8). 

Summary 

 In sum, student-athletes demonstrated inadequate sports nutrition knowledge by failing to 

reach a passing score, arbitrarily selected as 70%, on overall total sports nutrition knowledge, as 

well as in each sports nutrition construct. When knowledge was assessed by gender, females 

were found with greater knowledge when compared to male athletes. By sport, no differences 

were observed except in the Nutrition Problems construct among women’s sports. Senior+ 

student-athletes were found with the highest scores compared to underclassmen; however, this 

was not significant. No differences in knowledge were found among health-related majors and 

non-health-related majors. 
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Table 8: Nutrition Problems Knowledge by Gender, Sport, Semester Completed, and 
Major Type (Health Profession vs. Non-Health Profession)  

 

 

Mean difference significant at the 0.05 level between women’s sports:  
a=basketball, b=cross-country, c=field hockey, d=golf, e=gymnastics, f=soccer, g=softball, 
h=swimming, i=track and field, j=volleyball. 

 

Variable 
 

N df 
 

Mean ± SD F p-
value 

Gender 
 Male 

 
57 

1, 124  
2.7 ± 1.3 

14.957 0.000 

 Female 
 Total 

70 
127 

3.5 ± 0.9 

Sport 
 Male 
  Baseball  

 
 
6 

 
4, 50 

 
 

2.0 ± 1.1 

 
1.667 

 
0.172 

  Basketball (M) 0  -   
  Football 37  2.6 ± 1.3   
  Golf (M) 2  3.0 ± 1.4   
  Swimming (M) 5  3.8 ± 0.4   
  Volleyball (M) 
  Total 

5 
55 

 
 
 

3.2 ± 1.3   

Female 
 Basketball (W) 

 
4 

9, 58  
2.3 ± 0.5 b,c,d,e,g,h,i, 

4.379 0.000 

 Cross-country (W) 7  3.4 ± 0.8 a,e,f   
 Field Hockey (W) 9  3.6 ± 0.7 a,d,e   
 Golf (W) 4  4.3 ± 0.5 a,f   
 Gymnastics 6  4.5 ± 0.5 a,b,c,f,h,i   
 Soccer (W) 8  2.6 ± 0.9 b,c,d,e,g,h,i   
 Softball 2  4.5 ± 0.7 a,f   
 Swimming (W) 9  3.7 ± 0.7 a,e,f   
 Track & Field (W) 17  3.4 ± 0.9 a,e,f   
 Volleyball (W) 
 Total 

2 
68 

 3.5 ± 0.7    

Academic Classification 
 Freshmen  

 
43 

3, 121  
3.0 ± 1.3 

1.944 0.126 

 Sophomore 41 3.0 ± 1.2 
 Junior 21 3.6 ± 0.9 
 Senior+ 
 Total 

20 
125 

3.4 ± 0.9 

Health Profession Major 
 Yes 

 
41 

1, 124  
3.3 ± 1.2 

0.637 0.426 

 No 
 Total 

85 
126 

3.1 ± 1.1 
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RQ #2: Primary Sources of Sports Nutrition Information utilized by Student-Athletes 

 The second research question sought to identify the sources used by the student-athletes 

to obtain sports nutrition information. The participants were presented with a list of eight 

categories of individuals, including coaches, athletic trainers, physicians, strength and 

conditioning specialists, dietitians, and friends, and asked, of these, who they have “approached 

to obtain nutrition information.” 

Among the 127 respondents, the strength and conditioning specialists was identified as a 

primary source of sports nutrition information (48%; n=61), followed by coaches (42%; n=53), 

athletic trainers (39%; n=50), and registered dietitian nutritionists (36%; n=46) (Table 9).  

 
Table 9: Primary Sources of Sports Nutrition Information Approached by Student-

Athletes (n=127)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Using a Likert scale that ranged from 1 (no knowledge) to 5 (expert), the student-athletes 

responded to the question: “Coaches (athletic trainers and strength and conditioning specialists) 

have a good knowledge about nutrition.” Results indicate that the athletes perceive the strength 

and conditioning specialists have the greatest nutrition knowledge (4.3 ± 0.8), followed by 

Source N  Percent % 

Strength and Conditioning Specialists 61 48.0 

Coaches 53 41.7 
Athletic Trainers 50 39.4 
Registered Dietitian Nutritionist  46 36.2 
Friends 42 33.1 
Parents 40 31.5 
Personal Physician 17 13.4 
Team Physician  7 5.5 
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athletic trainers (3.6 ± 1.0), and coaches (3.3 ± 1.1).  When asked how confident they were in 

their own sports nutrition knowledge, the mean score was 3.0 ± 1.0 (Table 10).  

 
Table 10: Nutrition Knowledge Ratings* of Strength and Conditioning Specialists, 

Coaches, Athletic Trainers, and Self  
 

 

 

 

*1 = no knowledge, 5 = expert 

 

The second research question also addressed the resources student-athletes used to obtain 

sports nutrition information. The student-athletes were given a list of six options, including 

academic journals, college nutrition courses, conferences/annual meetings, internet, magazines, 

mobile app, and social media. Results indicate the internet (67%; n=85) is the resource most 

commonly used by the athletes to obtain nutrition information, followed by conferences/annual 

meetings/team meetings (35%; n=44) and social media (32%; n=41). Only 14% indicated they 

access academic journals for information about sports nutrition (Table 11).  

 

Variable N Mean ± SD 
Strength and Conditioning Specialists  118 4.3 ± 0.8 
Athletic Trainers 120 3.6 ± 1.0 

Coaches 122 3.3 ± 1.1 

Self 124 3.0 ± 1.0 
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Table 11: Primary Resources of Sports Nutrition Information Used by Student-
Athletes (n= 127) 

 
Resource N  Percent 

Internet  85 66.9 

Conference/ Annual Meetings/ Team Meetings 44 34.6 

Social Media (i.e., Facebook, Instagram, Twitter) 41 32.3 

Mobile App (i.e., MyFitness Pal)   35 27.6 

College Nutrition Courses 33 26.0 

Academic Journals 18 14.2 

Magazines 12 9.4 

 

Summary 

 The results of the second research question indicate student-athletes primarily use 

strength and conditioning coaches, athletic trainers, and coaches to obtain nutrition information. 

Among these sources, the student-athletes perceive that the strength and conditioning coaches 

have the greatest nutrition knowledge. A large percent of student-athletes reported using the 

internet to obtain nutrition information, while a much smaller percent indicated they used 

academic journals to obtain nutrition information.  

 

RQ #3: The Importance of Optimal Nutrition for Athletic Performance  

 An individual’s beliefs will often predict their behavior or intentions. For an individual to 

consume an optimal dietary pattern, the individual must believe their diet plays a critical role. 

The third research question addressed in this study examined the student-athletes’ opinions 
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regarding the importance of optimal nutrition for athletic performance using a 10-point Likert 

scale ranging from 1 (‘Not Important’) to 10 (‘Extremely Important’).  

With a mean score of 9.2 ± 1.2, the results clearly indicate the student-athletes believe 

optimal nutrition is extremely important for athletic performance. No significant differences 

were found by genders (F=0.478; p= 0.491), male sports (F=1.721; p=0.148) female sports 

(F=1.091; p=0.385), academic standing (F=0.886; p=0.451) or type of major (health-related vs. 

non-health-related) using ANOVA (F=0.109; p=0.742) (Table 12).  
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Table 12: Importance of Nutrition where 1 is “Not Important” and 10 is “Extremely 
Important” (n=121) 

 

 

Variable 
 

N df 
 

Mean ± SD F p-value 

Gender 
 Male 

 
53 

1, 119  
9.3 ± 1.3 

0.478 0.491 

 Female 
 Total 

68 
121 

9.2 ± 1.1 
9.2 ± 1.2 

Sport 
 Male 
  Baseball  

 
 
5 

 
5, 47 

 
 

9.4 ± 0.9 

 
1.721 

 
0.148 

  Basketball (M) 0  -   
  Football 35  9.4 ± 1.3   
  Golf (M) 2  10.0 ± 0.0   
  Swimming (M) 5  8.8 ± 1.6   
  Tennis (M) 
  Volleyball (M) 
  Total 

1 
5 
53 

 
 
 

6.0 
9.2 ± 0.8 

  

  

 
Female 

 Basketball (W) 

 
 
4 

 
10, 56 

 
 

7.7 ± 1.5 

 
1.091 

 
0.385 

 Cross-country (W) 7  9.4 ± 0.8   
 Field Hockey (W) 9  9.4 ± 1.3   
 Golf (W) 4  9.7 ± 0.5   
 Gymnastics 5  9.0 ± 1.7   
 Soccer (W) 8  9.3 ± 0.9   
 Softball 2  8.5 ± 0.7   
 Swimming (W) 8  9.1 ± 1.0   
 Tennis (W) 
 Track & Field (W) 

1 
17 

 8.0 
9.1 ± 1.2 

  

 Volleyball (W) 
 Total 

2 
67 

 10.0 ± 0.0   

Academic Classification 
 Freshmen  

 
41 

3, 117  
9.0 ± 1.3 

0.886 0.451 

 Sophomore 40 9.3 ± 1.3 
 Junior 20 9.1 ± 1.1 
 Senior+ 
 Total 

20 
121 

9.5 ± 0.6 
 

Health Profession Major 
 Yes 

 
37 

1, 119  
9.2 ± 1.1 

0.109 0.742 

 No 
 Total 

84 
126 

9.2 ± 1.3 
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Similarly, using a 10-point Likert scale ranging from 1 (‘Not Beneficial’) to 10 (‘Very 

Beneficial’), the participants were asked to provide their opinion regarding the benefit of a full-

time certified specialist in sports dietetics (CSSD). For clarity of the requirements, eligibility, 

and services provided by a CSSD, a definition and details were embedded immediately prior to 

this question. At the time of the survey, the student-athletes at this university had limited access 

to a part-time CSSD. 

Overall, the student-athletes reported access to a CSSD was very beneficial (9.0 ± 1.5).  

There were no differences by gender (F=0.01; p=0.919), type of male sport (F=0.510; p=0.767), 

type of female sport (F=0.583; p=0.821), academic standing (F=0.428; p=0.734), or type of 

major (F=0.030’ p=0.864) (Table 13). 

Summary 

 Student-athletes acknowledge the importance of nutrition for athletic performance, as 

well as the beneficial potential a full-time CSSD would have. Proper nutrition for optimal 

athletic performance was rated as “very important” by student-athletes with an average score of 

9.2 ± 1.2 out of 10. The benefit of having a full-time CSSD on staff was reported as “very 

beneficial” on average with a rating of 9.0 ± 1.5 out of 10.  
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Table 13: The Benefit of having a Board-Certified Specialist in Sports Dietetics (CSSD) 
based on Gender where 1 is “Not Beneficial” and 10 is “Extremely 
Beneficial” (n= 117) 

 
Variable 

 
N df 

 
Mean ± SD F p-value 

Gender 
 Male 

 
49 

1, 115  
9.0 ± 1.7 

0.010 0.919 

 Female 
 Total 

68 
117 

9.0 ± 1.4 
9.0 ± 1.5 

Sport 
 Male 
  Baseball  

 
 
5 

 
5, 43 

 
 

8.8 ± 1.6 

 
0.510 

 
0.767 

  Basketball (M) 0  -   
  Football 33  9.1 ± 1.6   
  Golf (M) 2  10.0 ± 0.0   
  Swimming (M) 4  8.0 ± 3.4   
  Tennis (M) 
  Volleyball (M) 
  Total 

1 
4 
49 

 
 
 

8.0 
9.3 ± 0.9 

  

  

 
Female 

 Basketball (W) 

 
 
4 

 
10, 56 

 
 

8.2 ± 2.1 

 
0.583 

 
0.821 

 Cross-country (W) 7  8.6 ± 1.6   
 Field Hockey (W) 9  9.0 ± 1.7   
 Golf (W) 4  10.0 ± 0.0   
 Gymnastics 6  8.7 ± 1.7   
 Soccer (W) 8  9.4 ± 0.7   
 Softball 2  9.0 ± 1.4   
 Swimming (W) 9  9.3 ± 1.0   
 Tennis (W) 
 Track & Field (W) 

1 
15 

 9.0 
8.8 ± 1.8 

  

 Volleyball (W) 
 Total 

2 
67 

 10.0 ± 0.0   

Academic Classification 
 Freshmen  

 
42 

3, 112  
9.0 ± 1.8 

0.428 0.734 

 Sophomore 35 9.1 ± 1.4 
 Junior 20 8.7 ± 1.3 
 Senior+ 
 Total 

19 
116 

9.2 ± 1.5 
 

Health Profession Major 
 Yes 

 
38 

1, 115  
9.1 ± 1.4 

0.030 0.864 

 No 
 Total 

79 
117 

9.0 ± 1.6 
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RQ #4: Awareness of and Desired Advice from a CSSD 
 
 Despite their growing presence at the collegiate level, many student-athletes are unaware 

of their access to, and the beneficial role of, a CSSD. Thus, the fourth and final research question 

in this study assessed if the athletes were aware of the part-time CSSD recently hired by the 

university and aimed to ascertain the type of sports nutrition topics of interest to the student-

athletes.  

When asked if the university employed a CSSD on staff, 44% (n=56) student-athletes 

knew the university employed a CSSD, slightly more than one-third (36%; n=45) of the student-

athletes indicated they were “Unsure,” and almost one in five (19%; n=24) answered “No.”  Of 

those who knew a CSSD was employed by the university, approximately two-thirds (64%; n=36) 

correctly stated that the CSSD was employed ‘Part-time,’ while 34% were unsure (n=19). One 

athlete (n=2%) thought the CSSD was employed full-time.   

The student-athletes were provided with a list of 12 sports nutrition-related topics and 

services in which CSSDs hold expertise. Of these, the topic of greatest interest to the student-

athletes was weight management strategies (78%; n=99), followed by meal timing/ meal plan 

development (76%; n=96), making healthy choices (72%; n=91), basic sports nutrition 

knowledge for training/competition (68%; n=86), nutrition guidelines (62%; n=79), and eating 

on the road (61%; n=78) (Table 14). Additional topics of interest included recipe selection (54%; 

n=69), recovery from injury (46%; n=58), hydration strategies (43%; n=55), providing 

workshops as requested by athletes (42%; n=53), special nutrition needs (e.g., food allergies) 

(35%; n=45), and receiving counseling for medical needs (e.g., diabetes) (13%; n=17).  
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Table 14: Sports Nutrition Topics of Interest from a Board-Certified Specialist in 
Sports Dietetics (CSSD) 

 
Topic of Interest N Percent 

Weight management strategies 99 78.0 

Meal timing/ meal plan development 96 75.6 

Making healthy choices 91 71.7 
Basic sports nutrition information for training/competition 86 67.7 

Nutrition guidelines 79 62.2 
Eating on the road 78 61.4 
Recipe Selection 69 54.3 
Recovery from injury 58 45.7 
Hydration strategies 55 43.4 
Provide workshops requested by athletes 53 41.7 
Special nutrition needs (e.g. food allergies) 45 35.4 
Receive counseling for medical needs (e.g. Diabetes) 17 13.4 

 

 Following the list of 12 topics, student-athletes were provided with space to qualitatively 

report any additional areas of nutrition in which they had an interest. Of the 127 participants, 

nineteen athletes reported more specific topics not previously listed, including information about 

various types of diets (i.e. Paleo diet), eating strategies for on-campus and off-campus, muscle 

building, and nutrition needs to meet individual lifestyles (Table 15).  
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Table 15: Additional Qualitative Sports Nutrition Topics of Interested from a Board-
Certified Specialist in Sports Dietetics (CSSD) by Student-Athletes (n=19) 

 

Additional Topics of Interest  

• How to decrease fat percentage 

• Frequency, maintaining weight, fluid intake. before practice meals, before games 
meals, post work out 

• Healthier food choices 
• Healthy food that can fuel a week of 20 hours in the pool 

• Healthy ways to gain weight through nutrition 

• How many calories should an athlete eat in a day? 

• How to eat before practice, after practice, the day before a game, the meal before a 
game, after a game.  How to eat when trying to gain muscle vs how to eat when trying 
to gain speed.  Eating techniques that can help prevent injury??? Eating techniques 
that can help you heal from injury??? 

• How to eat enough food with our current restrictions at our dining hall. (Such a small 
limit for a meal swipe) 

• How to lose or maintain weight 

• Information on the various types of eating, like Paleo 

• Knowing that everyone is different, and one plan will not work for everyone 
• On campus and off campus eating 
• Pre-game/ post-game. We need better food available to us. The dining halls won’t get 

us to where we need to go. I’d like to hear what the other teams around the MAC are 
eating 

• Protein and runners, muscle building 

• Road meals 
• Specific needs for each players lifestyle as well as a large list of healthy meals to 

create. Not just calorie intake. More of what professional body builders, actors, 
athletes do. 

• The appropriate balance of things on your plate and portions 

• Weight management/losing weight 

• What foods to eat to get better every week and peak at the right time for performance. 
How much do we eat each day 
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Summary 

 Less than half of student-athletes were aware of the part-time CSSD on staff at the 

particular participating university, and of these who were aware, approximately one-third were 

“unsure” whether the CSSD was employed part-time or full-time. Student-athletes indicated 

interest in learning more about various nutrition-related topics. Those of most interest included 

weight management strategies, meal timing/ meal plan development, making healthy choices, 

basic sports nutrition knowledge, information about various diets (i.e. Paleo diet), on-campus and 

off-campus eating strategies, muscle building, and individualized nutrition needs.  

 

Summary 

 A total of 127 Division I student-athletes who competed during the 2018-19 season at a 

MAC university completed a survey that aimed to evaluate the current sports nutrition 

knowledge, primary sources of nutrition information, perception of nutrition for athletic 

performance, and the type of advice desired to receive from a CSSD. At least one athlete from 

every team, with the exception of men’s basketball, completed the survey. Results of the survey 

indicated the majority of student-athletes lack adequate sports nutrition knowledge, as only 8% 

of the athletes attained a sports nutrition knowledge passing score of 70% or higher. Overall, 

female athletes demonstrated a higher overall sports nutrition knowledge score than male 

athletes. The student-athletes indicated they relied on strength and conditioning specialists, 

coaches, athletic trainers, and the internet for nutrition information, and rated strength and 

conditioning specialists as having the greatest nutrition knowledge compared to other coaches, 

athletic trainers, and themselves. When asked about their beliefs, student-athletes indicated 

nutrition is ‘very important’ for optimal performance, and that a full-time CSSD would be ‘very 
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beneficial’ to their athletic success. Less than half (45%) of the respondents were aware of the 

part-time CSSD who had been on staff for one semester at the time the survey was conducted. 

The student-athletes selected weight management strategies (n= 99) and meal timing/ meal plan 

development (n= 96) as the two topics of most interest to learn more about from a CSSD. 
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CHAPTER 5 
 
 
 

DISCUSSION 
 
 
 

 The purpose of this study was to evaluate the sports nutrition knowledge, primary sources 

of nutrition information, perception of nutrition for athletic performance, and the type of advice 

desired from a board-certified specialist in sports dietetics (CSSD) by NCAA Division I athletes 

at a university in the Mid-American Conference (MAC). This chapter will discuss the results of 

the study, placing them in context within the current literature. 

 

RQ #1: Current Sports Nutrition Knowledge of Division I Student-Athletes 

On average, the student-athletes in the present study correctly answer just over half 

(52.6%) of the sports nutrition knowledge questions. Applying an arbitrary “passing” grade of 

70% or above, only 8% of the athletes demonstrated adequate sports nutrition knowledge passing 

score, indicating the student-athletes have an inadequate sports nutrition knowledge.  

Inadequate sports nutrition knowledge of collegiate athletes has been reported by several 

researchers. With a mean sports nutrition knowledge score of 54.9%, Torres-McGehee et al. 

(2012) reported that 91% of the student-athletes in their study demonstrated inadequate nutrition 

knowledge, mirroring the results of the present study. Andrew et al. (2016), in an assessment of 

123 student-athletes from five different sports teams, reported an average nutrition knowledge 
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score of 56.9%. Similarly, Hornstrom et al. (2011) also found that Division I MAC softball 

players (n=185) had inadequate nutrition knowledge, with an average score of 57%. 

 In the present study, female athletes had a significantly higher total SNK than male 

athletes (p = 0.021), supporting the findings of Jessri, Jessri, RashidKhani, and Zinn (2010) and 

Spronk et al. (2015) who found females scored significantly higher on the overall general 

nutrition knowledge questionnaire (GNKQ) than males (p < 0.001; p= 0.017, respectively). In 

the present study, no significant differences in SNK were observed by sport type, academic 

classification, or major type. These observations are consistent with those of Andrews et al. 

(2016) who found no difference in nutrition knowledge among sport teams (p= 0.798), by class 

rank (p= 0.993), or based on prior nutrition course (p= 0.334). The results of the present study 

differ, however, from those reported by Shapiro (2015) who found that student-athletes who 

were classified as juniors had a significantly higher total SNK score than freshmen and 

sophomores (p= 0.021).  

The student-athletes in the present study failed to reach the arbitrary passing score of 

70% in any of the five nutrition constructs measured by the survey (i.e., Macronutrient (49%), 

Micronutrient (47%), Nutrient Timing (55%), Hydration and Electrolyte Balance (51%), and 

Nutrition Problems (63%)). Similar to Shapiro (2015) who reported a score of 64%, the student-

athletes in the present study scored the highest in the Nutrition Problems construct (63%). 

Likewise, Torres-McGehee et al. (2012) reported student-athletes correctly answered just over 

half (51%) of the macronutrient and micronutrient questions, the student-athletes in the present 

study correctly answered 49% of the Macronutrient questions and 47% of the Micronutrient 

questions correctly. Valliant et al. (2012) reported that more than half of participating collegiate 
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volleyball players incorrectly answered questions about general nutrition knowledge, weight 

control, and dietary supplements.  

With an average score of 51%, the student-athletes in the present study demonstrated an 

inadequate knowledge of fluid and electrolyte balance. Similar results were reported by Magee et 

al. (2017) who reported student-athletes correctly answer 55.6% of the questions about proper 

hydration. Magee et al. (2017) also reported that 32% of the student-athletes were dehydrated 

prior to exercise, and that these participants had a significantly lower nutrition knowledge score 

than the hydrated athletes (p= 0.001). Although hydration status was not measured in the present 

study, it raises concern for the hydration status of the student-athletes.  

In sum, the sports nutrition knowledge of DI student-athletes in the present study was 

found to be inadequate, both overall and by construct, when analyzed by gender, sport type, 

academic classification, and major type. These results, supported by multiple published studies 

(Torres-McGehee et al., 2012; Andrews et al., 2016; Hornstrom et al., 2011; Spronk et al., 2015; 

Shapiro, 2015; Valliant et al., 2012; Magee et al., 2017), continue to indicate the need for sports 

nutrition education for collegiate athletes. 

 

RQ #2: Primary Sources of Sports Nutrition Information used by Student-Athletes 

 The top three types of people student-athletes in the present study reported turning to for 

sports nutrition information are strength and conditioning specialists (48%), coaches (42%), and 

athletic trainers (39%). A smaller, but growing, percentage of student-athletes (36.2%) reported 

turning to a registered dietitian nutritionist for information. In comparison, Trakman et al. (2019) 

reported that two of the most commonly utilized sources among Australian athletes were 

dietitians (20%) and nutritionists (16%). Similar to the current study, Torres-McGehee et al. 
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(2012) reported the most commonly used sources of nutrition information by student-athletes 

were the strength and conditioning specialists (16.2%), athletic trainers (11.4%), and coaches 

(7.7%). Torres-McGehee et al. (2012) hypothesized the athletes turn to these professionals due to 

their accessibility and daily contact with student-athletes. Torres-McGehee et al. (2012) also 

assessed the nutrition knowledge of strength and conditioning specialists, athletic trainers, and 

coaches at the participating universities, and results showed that while many strength and 

conditioning coaches and athletic trainers demonstrated adequate knowledge, they were also 

found to be overly confident in questions they answered incorrectly. This suggests that these 

professionals should take caution with addressing nutrition concerns, and instead refer to a 

CSSD, the sports nutrition expert (Torres-McGehee et al. 2012). Additionally, increasing the 

awareness of the CSSD’s role to student-athletes is another important step that can be taken by 

university athletic departments. 

The student-athletes in the present study believe that, among their most commonly used 

sources of nutrition information, the strength and conditioning specialists have the greatest sports 

nutrition knowledge (4.3 ± 0.8), followed by athletic trainers (3.6 ± 1.0), and coaches (3.3 ± 1.1). 

These results concur with those of Shapiro (2015) who reported similar findings (i.e., Strength 

and conditioning specialists (3.9 ± 0.9); athletic trainers (3.4 ± 0.9); coaches (2.8 ± 1.0)). 

Interestingly, in both studies, the student-athletes rated their own sports nutrition knowledge 

about equal to or slightly greater than that of coaches, one of their most commonly utilized 

sources (Shapiro et al., 2015). 

In the present study, almost two-thirds of the respondents (67%; n=85) reported that they 

commonly search the internet for nutrition information, followed by conferences/annual 

meetings/team meetings (35%; n=44) and social media (32%; n=41).  Slightly more than one-
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quarter of the student-athletes reported using a mobile app (i.e., MyFitness Pal) (27.6%) or a 

taking a college nutrition course (26%) to obtain nutrition information. A much smaller 

percentage (14%) reported reading academic journal articles.   

Zuniga et al. (2017) reported similar findings, with almost half (45%) of the participants 

reporting that they used the internet as a common source of nutrition information while only 

(5.8%) reported using academic journals to find nutrition information. In contrast, Abbey et al. 

(2017) reported that only 21% of collegiate athletes used ‘websites’ to obtain nutrition 

information. Similarly, Trakman et al. (2019) reported that only 19% of the participants turned to 

the internet to obtain sports nutrition information. Nonetheless, despite the wide range in the 

percent of athletes who turn to the internet for sports nutrition information (i.e., 19% to 67% ), its 

use is concerning due to the varying degrees of reputability, accuracy, and credibility (Zuniga et 

al., 2017). Based on the results of this and other studies, it appears that it would be beneficial to 

increase the accessibility of credible sports nutrition resources for student-athletes, such as 

providing access to a CSSD, and it would be beneficial to teach the athletes about how to 

recognize and access reliable sports nutrition information. 

 Overall, the results of this study demonstrate that many student-athletes use less-than-

credible sources of nutrition information, perhaps due to their easy access, regardless of their 

perceived level of sports nutrition knowledge.  Despite the easily accessible and commonly used 

by student-athletes, the student-athletes do not necessarily believe they are knowledgeable about 

sports nutrition. These results are supported by previous research (Abbey et al., 2017; Shapiro et 

al., 2015; Torres-McGehee et al., 2012; Zuniga et al., 2017) and provide evidence for the need to 

increase the presence of full-time CSSD’s employed in collegiate settings, as it has been made 

clear that part-time employment fails to provide adequate access to student-athletes. 
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RQ #3: The Importance of Optimal Nutrition for Athletic Performance  

The third research question in this study examined the attitudes and beliefs of the student-

athletes about the importance of proper nutrition, and the anticipated benefits if they had access 

to a CSSD. The results indicate that both male and female student-athletes believe ‘proper 

nutrition’ is ‘very important’ to their athletic performance, receiving a score of 9.2 ± 1.2 out of 

10, with no difference by gender. Shapiro et al. (2015) found similar results with student-athletes 

rating nutrition a 9.5 ± 0.9 out of 10, as ‘very important’ for the enhancement of performance. 

Torres-McGehee et al. (2012) reported that student-athletes rated the importance of adhering to a 

healthful diet as 8.6 ± 1.6 out of 10. These results provide evidence that, although they do not 

rate their own nutrition knowledge as high, collegiate student-athletes positively value and 

acknowledge the important role nutrition plays in athletic performance.  Thus, it would seem 

prudent for universities to provide the athletes with someone who can offer the sports nutrition 

advice they want and need. 

 In the current study, student-athletes were given a description of the qualifications and 

requirements of CSSD eligibility specialization, as well as the services CSSDs are qualified to 

provide. Following this, student-athletes were asked to rate how beneficial it would be to have 

access to a full-time employed CSSD as a member of the athletic staff.  With a score of 9.0 ± 1.5 

out of 10, the student-athletes clearly indicated they would find it beneficial to have a full-time 

sports dietitian as a member of the athletic staff. Shapiro et al. (2015) found a similar strong 

belief in the benefit have having access to a CSSD with a rating of 9.2 ± 1.3 out of 10. Previous 

research has shown the beneficial effects sports dietitians on nutrition awareness and dietary 

habits of collegiate athletes. Hull et al. (2016) reported improved dietary options and choices, 

such as access to a post-workout nutrition options (60.5%), choosing chicken as their post-
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workout protein (62.5%), and being less likely (49% less) to consume fast food before practice 

or competition, were observed among athletes utilizing a sports dietitian compared to athletes 

who were not.  Valliant et al. (2012) also showed the beneficial impacts of sports dietitian 

counseling sessions, including significantly improved (p= 0.001) nutrition knowledge scores on a 

post- sports dietitian counseling sessions test, compared to their pre-test scores. These collegiate 

athletes also demonstrated significant (p< 0.05) improvements in overall energy, carbohydrate, 

and protein intake.  

 The results from the third research question provide evidence of the value of, as well as 

the need for more, full-time CSSD positions at the collegiate level. Student-athletes are aware 

that nutrition is critical for optimal athletic performance and that CSSD’s are the nutrition expert. 

They demonstrated their belief in the valuable role CSSDs can have at the collegiate setting, 

providing good indication that they would greatly utilize and benefit from, when provided 

access.  

 
RQ #4: Awareness of and Desired Sports Nutrition Advice from a CSSD  

The final research question assessed the student-athletes’ awareness levels of the part-

time employed CSSD who was hired one semester before the survey was given. Results indicate 

that less than half of the participants were confidently aware of their access to a CSSD. This is 

concerning, as this study only represents a portion of the entire student-athlete population at the 

particular university, making it likely that a great number of the student-athletes were unaware of 

the CSSD. This lack of awareness could translate into the athletes missing the opportunity to 

achieve their optimal performance level through an improved sport nutrition knowledge and 

healthier dietary behaviors.  
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 The fourth research question also indicated that student-athletes have an interest in 

learning about many sports nutrition-related topics from a CSSD. The most popular topics 

chosen by student-athletes included: 1) meal timing/ meal plan development; 2) making healthy 

choices; 3) basic sports nutrition knowledge for training/competition; 4) nutrition guidelines; and 

5) eating on the road. Fewer respondents were interested in topics such as the nutrition needs for 

individual medical conditions, such as diabetes. Similarly, Shapiro (2015) found the most 

common topics of interest were developing meal plans (82.1%), making healthy choices 

(68.7%), meal timing (61.9%), and eating on the road (61.9%), as compared to receiving 

counseling for medical needs (6.7%). The results of the present study are also consistent with the 

findings of Trakman et al. (2019), who reported that the athletes were interests in learning more 

about sports nutrition (35%) and general healthy eating (33%), in addition to having individual 

consultations (33%).  The athletes in the Trackman et al. (2019) study, however, did not highly 

value services such as cooking classes (4%) or group presentations (3%). 

 
Summary 

 When evaluating the need for full-time Board Certified Specialists in Sports Dietetics 

(CSSD) at the collegiate level, it is important to consider the athletes’ sports nutrition 

knowledge, as well as their attitudes toward and interest in the role of nutrition and athletic 

performance. To date, there remains a sports nutrition knowledge deficit among collegiate 

student-athletes. This combined with the lack of adequate access to a sports dietitian has resulted 

in their use of less credible sources of nutrition information, despite their belief in the importance 

of proper nutrition, awareness of the benefits of a CSSD on staff would have, and their interest in 

further sports nutrition education and other services provided by a CSSD. The results of this 
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study indicate student-athletes, when provided with proper access, would utilize and benefit from 

a full-time CSSD, through a variety of services in which the CSSD holds expertise.  
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CHAPTER 6 
 
 
 

CONCLUSIONS, LIMITATIONS, AND FUTURE RESEARCH RECOMMENDATIONS 
 
 
 

 The purpose of this study was to evaluate the sports nutrition knowledge, primary sources 

of nutrition information, perception of nutrition for athletic performance, and the type of advice 

desired from a board-certified specialist in sports dietetics (CSSD) by NCAA Division I athletes 

at a university in the Mid-American Conference (MAC). This chapter will provide the 

conclusion of the study, limitations, and recommendations for future research. 

 

Conclusions 

 Over the last decade, there has been an increase in awareness of nutrition for optimal 

athletic performance and overall health. This increase has introduced the creation of a board-

certified specialist in sports dietetics (CSSD) position to athletic department staff at various 

universities throughout the United States.  At present, however, the majority of universities still 

have not made the investment in a full-time CSSD.  For this decision to be made, universities 

need evidence indicate the need for, and beneficial impact of, a CSSD as a member of the 

athletic staff. In an effort to provide this evidence, the present study assessed the current sports 

nutrition knowledge, as well as the attitudes toward nutrition for athletic performance, at one 

MAC University. 
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 The aims of this study were to attain a better understanding of the sports nutrition 

knowledge, primary nutrition information sources/ resources, perceived value of nutrition, and 

anticipated use of a CSSD among Division I collegiate student-athletes, who have limited access 

to a sports dietitian. Based on the results of the sports nutrition knowledge survey (i.e., correctly 

answering, on average, 53% ± 14% of the questions correctly), the student-athletes who 

participated in this study failed to demonstrate a passing knowledge of sports nutrition 

information (i.e., a score equal to or greater than 70%), both overall and by construct, providing 

evidence of a lack of adequate sports nutrition knowledge among student-athletes by gender, 

sport, year in college, and major type. Although neither male nor female student-athletes 

attained, on average, a passing score of 70% or higher, the female athletes in this study 

demonstrated a significantly higher level of sports nutrition knowledge than did the male 

athletes, overall and for the nutrition problems construct.   

 When sports nutrition knowledge was assessed by sport, the only differences found were 

in the nutrition problems construct by sport, indicating a general lack of sport nutrition 

knowledge among both male and female athletes of all sports teams. In general, when evaluated 

by year in college, although student-athletes who were considered ‘Senior+’ tended to achieve 

the highest scores, both overall and for each construct, these differences failed to reach 

significance, providing additional evidence that there is a general sports nutrition knowledge 

deficit among student-athletes of all ages and years of collegiate experience.  

 Interestingly, when sports nutrition knowledge was assessed by major type, no difference 

in overall difference in sports nutrition knowledge scores were detected between student-athletes 

who were and were not enrolled in a health- related major. This observation remained consistent 

for all constructs, with the exception of the hydration and electrolyte balance construct, where, 



 

 81 

surprisingly, non-health-related majors scored significantly higher than student-athletes who 

were enrolled in a health-related major. Despite this difference, both groups failed to reach a 

passing score in this construct. This finding was unexpected as one would assume student-

athletes who are enrolled in a health-related major would have greater exposure to health-related 

topics, including nutrition, throughout their course work and studies. These results provide 

further evidence of a sports nutrition knowledge deficit among all student-athletes, regardless of 

their area of study. 

 At the time of the study, the university where this study took place had a newly-hired, 

part-time CSSD on staff. While a small percent of subjects reported having had contact with a 

registered dietitian nutritionist (RDN), the majority of the student-athletes indicated they used 

other athletic department staff members—especially those with whom they have daily access--

for guidance with nutrition.  The highest ranked sources of sport nutrition information used by 

the student-athletes included their athletes’ strength and conditioning coaches, athletic trainers, 

coaches, and the internet. This evidence, combined with the athlete’s sports nutrition knowledge 

deficit, indicates a part-time CSSD position is not able to provide adequate access and services to 

the student-athletes. 

 Positive findings from this study included the student-athletes’ beliefs toward the role of 

nutrition and athletic performance and the potential role of a full-time CSSD at the collegiate 

setting. These results reflect the trend in increasing understanding of proper nutrition and optimal 

athletic performance, and the increasing presence of CSSDs at the collegiate level. Additionally, 

this indicates that the student-athletes acknowledged the beneficial role CSSDs play as the 

nutrition expert in this specific and demanding field.  



 

 82 

 The student-athletes in this study identified a variety of nutrition-related topics they 

would like to learn more about from a CSSD, including weight management strategies, meal 

timing/ meal plan development, making healthy choices, and basic sports nutrition knowledge. 

This wide range of nutrition-related topics, along with the student-athletes belief that access to a 

full-time CSSD would be “very beneficial,” indicates the student-athletes would find a full-time 

CSSD very helpful for a variety of services. The CSSD is the only professional expert qualified 

to provide these nutrition-based services requested by the student-athletes.  Based on the 

evidence presented, hiring a full-time CSSD would appear to be a wise investment. 

 

Limitations of the Study 

 Every study has limitations, and this study is no exception. As the researcher analyzed the 

results of the study, it is critical to consider the following limitations:  

• Power analysis indicated 238 ± 4 responses were needed to obtain results representative 

of the population.  Although 240 athletes initiated taking the survey (61% response rate), 

almost half (47%; n= 113) did not complete the survey, leaving a final sample of 127 

participants (32% response rate). As a consequence, the results of this study should be 

interpreted with caution.   

• Although at least one student-athlete from every sanctioned NCAA DI team completed 

the survey (except men’s basketball), there was an unequal representation from each 

participating athletic team, making a comparison between sports difficult. 

• Every survey is delimited by the options presented to the respondent from which to 

choose. While efforts were made to provide the most viable resources used by student-

athletes to obtain nutrition information, not all sources may have been listed. 
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• The part-time CSSD employed by the university where this study was conducted had 

only been hired six months prior to the survey.  Thus, it is possible the student-athletes 

did not have an opportunity to interact with the CSSD prior to taking the survey. 

 

Recommendations for Future Research 

 To aid in support of the addition of a certified specialist in sports dietetics to the athletic 

department staff, further research indicating the need for, and beneficial roles of, a CSSD is 

warranted. Based on the results of this study, the following suggestions are made for future 

research efforts: 

• It is recommended that the survey be distributed in the fall semester to increase 

participation from all student-athletes, particularly senior student-athletes whose sport 

was played in the fall (e.g., football).  

• Rather than limiting the study to one university, it is recommended that the survey be 

distributed to a broader student-athlete population, among various universities in the 

MAC and other conferences.  

• It is recommended that the results of a sports nutrition knowledge survey be compared 

between universities with full-time CSSDs, part-time CSSDs, and no CSSDs on staff.  

• The survey could be re-distributed in a year or so to allow more time for the part-time 

CSSD to make contact with, and have an impact on, the student-athletes. 

 

In summary, despite the increase in awareness of nutrition’s role in athletic performance, 

a knowledge deficit remains to exist among NCAA DI student-athletes at this MAC University, 

as the majority of student- athletes failed to pass the sports nutrition knowledge survey. The 
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student-athletes turn to current athletic department staff, with whom they have daily contact, 

including strength and conditioning coaches, athletic trainers, and coaches, along with the 

internet, to obtain sports nutrition information, potentially resulting in the student-athletes being 

given inaccurate information or, in general, a lack of nutrition education. Student-athletes at this 

university have shown an interest in learning more about various nutrition-related topics, indicate 

they believe nutrition is very important, and feel a CSSD would be very beneficial to their 

athletic success. Understanding the nutrition needs of student-athletes and providing them with 

adequate nutrition services is critical, as a lack thereof may impede their ability to achieve 

optimal athletic performance, recovery, and overall health. Although further research is 

warranted in universities with a larger student-athlete population to assess for consistent findings 

with those of this study, the evidence is clear – student-athletes at this university are in need of 

the services provided by a full-time, on site, CSSD to improve their sports nutrition knowledge 

and their nutrition-related eating behaviors, as they strive to improve their athletic performance.  
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Appendix B: Sport Nutrition Knowledge Student-Athlete Survey 

 

1. Letter of Consent (Do you agree to participate?). 

• I agree   
• I do not agree   

 
2. Select your affiliation with Ball State Athletics 

• Student-Athlete   
• Coach (Head or Assistant)  
• Athletic Trainer    
• Strength and Conditioning Coach   

 
3. Protein eaten in excess of bodily needs can lead to fat gain. 

o True   

o False   

o Unsure    
 

 
4.  Which of the following is the most critical goal of sport nutrition? 

o Adequacy of total calories (energy availability)   

o Availability of glycogen stores   

o Adequate protein intake   

o Maintenance of ideal body composition   

o Unsure   
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5. Which pre-competition goal is not associated with carbohydrate intake directly before 
exercise? 

o Avoiding hunger during competition   

o Delaying fatigue   

o Minimizing gastrointestinal distress   

o Adding to glycogen stores   

o Unsure   
 

 
6.  Significant losses of electrolytes (such as sodium, chloride, potassium, or magnesium) 

during heavy exercise may lead to symptoms such as ____________ or _____________. 

o Drop in blood pressure, increased production of urine   

o Stress fracture, swelling   

o Dyspnea (difficult or labored breathing), indigestion   

o Muscular cramps, heat illness   

o Unsure   
 

 
7.  In most sports, it is normal for a female athlete to have irregular or missing menstrual 

cycles during the competitive season. 

o True    

o False    

o Unsure   
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8.  Which of these foods is a good source of dietary iron? Select all that apply. 

▢ 1 c fat-free milk or yogurt   

▢ 4 ounces red meat (beef, venison, etc.)    

▢ 1/2 c cooked black beans   

▢ 4 ounces fish (cod, tuna, salmon, etc.)   
 
 
9.  What effect does exercise have on an athlete's vitamin requirements? 

o Increases the needs substantially, making vitamin supplementation necessary    

o Increases the needs substantially, but supplementation is not necessary   

o Increases the needs slightly, but supplementation in not necessary if total calories are 
adequate   

o Increases the needs slightly, making vitamin supplementation necessary   

o Unsure   
 
 
10.  The recommended minimum amount of daily carbohydrate for athletes actively training 

is:  

o 4 g/kg body weight   

o 5 g/kg body weight    

o 6 g/kg body weight    

o 7 g/kg body weight    

o Unsure   
 

* American College of Sports Medicine (ACSM); National  Athletic Training 
Association (NATA); and the Academy of Nutrition and  Dietetics (Academy) 
 

11. Which of the following would be most effective in aiding post-exercise recovery of 
muscle glycogen stores? 
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o Granola bar   

o Chocolate milk   

o Banana   

o Energy drink (Red Bull, Monster, etc.)    

o Unsure   
 

 
12.  Increasing protein in the diet is the main dietary change needed when only muscle gain is 

desired. 

o True   

o False   
 

 
13.  Regarding fluid intake during physical activity, current recommendations encourage 

athletes to: 

o Drink 50-100mL (1.7- 3.3 fluid ounces) every 15- 20 minutes   

o Drink to a plan, based on body weight changes during training sessions performed in a 
similar climate   

o Drink sports drinks (e.g. PowerAde) instead of water when exercising  

o Suck on ice cubes rather than drinking during practice    

o Not sure   
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14.  If an athlete loses one pound of fluid during an exercise session how many ounces of 
fluid should he or she drink post-exercise? 

o 6-8 fluid ounces   

o 9-15 fluid ounces   

o 16-24 fluid ounces   

o 25-36 fluid ounces   

o Unsure   
 
 

15.  A concern for student-athletes who are under-eating (calorie deficit) is: 

o An underlying eating disorder   

o Female athlete triad  

o Over-training Syndrome    

o All of these are concerns   

o Unsure   
 
 

 
16.  Before competition, athletes should aim to consume foods that are high in: 

o Fluids, fat and carbohydrate    

o Fluids, fiber and carbohydrate   

o Fluids and carbohydrate  

o Not sure   
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17.  The optimal timing for consuming a post event meal to restore glycogen would be: 

o Within 2 hours post exercise  

o Wait until you feel hungry   

o 3-4 hours post-exercise   

o Timing of the meal is not relevant to glycogen restoration   

o Unsure   
 

 
18.  What measure is the best method to determine the amount of fluid loss due to sweat 

during an exercise session in which the athlete did not drink or go to the bathroom? 

o Monitoring urine color   

o Pre-post practice weigh-ins   

o Thirst  

o Urination frequency   

o Unsure   
 

 
19.  Sports with several intervals of high intensity sprints (i.e., basketball, soccer, tennis) 

require more of which nutrient, both for the activity and recovery? 

o Carbohydrate   

o Protein   

o Fat   

o None of these   

o Unsure   
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20.  Which, if any, of these symptoms are associated with inadequate nutrition? Select all that 
apply. 

▢ Poor recovery (feeling stale day to day; not ready to exercise)   

▢ Unintentional weight loss   

▢ Muscle cramping (Charlie horse; twitchiness)   
 
 
SOURCES OF NUTRITION INFORMATION 
 
 
     21. Who have you APPROACHED to obtain nutrition information? Select all that apply.  

▢ Athletic Trainer   

▢ Coaches   

▢ Friends  

▢ Parents  

▢ Personal Physician  

▢ Registered Dietitian/Nutritionist  

▢ Strength and Conditioning Specialist   

▢ Team Physician  

▢ Other  ______________________________________________ 
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22.  Which of these resources have you USED to obtain nutrition information. Select all that 
apply.  

▢ Academic Journals  

▢ College Nutrition Courses  

▢ Conferences/Annual Meetings   

▢ Internet  

▢ Magazines  

▢ Social Media   

▢ Other  ________________________________________________ 
 
 
ATTITUDES/ BELIEFS 
 
23. Athletic trainers have a good knowledge about nutrition. (Rank on a scale 1=no knowledge; 
5=expert) 
 
24. Coaches have a good knowledge about nutrition. (Rank on a scale 1=no knowledge; 
5=expert) 
 
25. Strength and conditioning coaches have a good knowledge about nutrition. (Rank on a scale 
1=no knowledge; 5=expert) 
 
26. How confident are you about your sports nutrition knowledge? (Rank on a scale 1=no 
knowledge; 5=expert) 
 
27. How important do you think adequate nutrition is to optimize athletic performance? (1=not at 
all; 10=extremely important) 
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A CSSD is a registered dietitian nutritionist (RDN) who is a board-certified specialist with 
expertise in nutrition for sport performance, clinical sports nutrition, and nutrition operations and 
management. To sit for the CSSD registration exam and earn the CSSD credential, a minimum 
of 2 years of working experience along with 2,000 hours of specialty practice in sports nutrition 
as an RDN must be completed. To then maintain the CSSD credential, a minimum 1,500 hours 
of working experience or continuing education in sports nutrition must be completed and 
recertification (passing of CSSD exam) must be achieved every 5 years.  
 
28. How beneficial do you think it would be to have a full-time sports dietitian/nutritionist as a 
member of the athletic staff? (1=not beneficial at all; 10=extremely beneficial) 
 
29. To your knowledge, does your university employ a full-time sports dietitian on staff? 

o Yes   

o No   

o Unsure   
 
 
30. If you had access to a sports dietitian/nutritionist, which of these topics would you like that 
person to address? Select all that apply. 

▢ Meal timing/ meal plan development   

▢ How to maintain adequate hydration  

▢ Basic sports nutrition knowledge for training/ competition  

▢ Recovery from injury   
 
31. If you had access to a sports dietitian/nutritionist, which of these topics would you like that 
person to address? Select all that apply. 

▢ Weight management strategies 

▢ Special nutrition needs (e.g. food allergies)   

▢ Receive counseling for medical needs (e.g. Diabetes)  
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32. If you had access to a sports dietitian/nutritionist, which of these topics would you like that 
person to address? Select all that apply. 

▢ Nutrition guidelines   

▢ Making healthy choices  

▢ Recipe selection 

▢ Eating on the road   

▢ Provide workshops requested by athletes   
 
 

33.  Are there any other nutrition topics you would like a sports nutritionist to address with you 
or your team? Please specify: _________________________________________ 
 
 
DEMOGRAPHIC INFORMATION: 
  
 34. Select your gender: 

o Male   

o Female   
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35. Select your sport (If male gender chosen Q34): 

o Baseball   

o Men's Basketball  

o Football   

o Men's Golf   

o Men's Swimming   

o Men's Tennis   

o Men's Volleyball   
 
 

36. Select your sport (If female gender chosen Q34): 

o Women's Basketball   

o Cross-Country  

o Field Hockey  

o Women's Golf   

o Gymnastics   

o Soccer   

o Softball   

o Women's Swimming   

o Women's Tennis  

o Track & Field   

o Women's Volleyball   
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37. How many semesters of college have you completed? 

o 1   

o 2   

o 3   

o 4   

o 5   

o 6   

o 7   

o 8+   
 
38. Is your major classified as a "health profession"? (e.g., nursing, exercise science, dietetics) 

o Yes   

o No   
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APPENDIX C 

LETTERS OF PERMISSION AND INFORMATION 

C-1 Letter of Permission to Adapt Survey 

C-2 Letter of Permission to Conduct Study 

C-3 Letter of Information 
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C-1: Letter of Permission 
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C-2 Letter of Permission to Conduct the 
Study
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C-3: Letter of Information 
 

 
The purpose of this study, Primary Sources of Nutrition Information, Perception of Nutrition for 
Athletic Performance and the Advice Desired from a Certified Specialist in Sports Dietetics: A 
Survey of Collegiate Student-Athletes at a Division I University (1370035-1), is to identify 
nutrition resources used and the sports nutrition knowledge of NCAA Division I athletes, 
coaches, and trainers at a Mid-Major NCAA Division I University. To be eligible to participate 
in this study, you must be 18 years of age or older and be a student-athlete at Ball State 
University during the 2018-19 season. 
 
This brief, anonymous survey should take about 7 minutes to complete.  You will not be asked to 
provide any identifiable information other than your sport.  The survey contains multiple choice 
questions about sports nutrition (i.e., macronutrients, micronutrients, hydration, nutrition timing, 
and nutrition problems), preferred sources of nutrition information, and your opinion about how 
you envision a full-time board certified specialist in sports dietetics (CSSD) could best assist our 
athletes. All data will be collected ANONYMOUSLY. The data will be stored on a password 
protected computer and flash drive for two years. 
 
This survey is completely voluntary. You are not required to answer all of the questions. There 
are no anticipated risks or discomforts associated with taking this survey. You may quit the 
survey at any time.  Your participation or non-participation will not affect your athletic or 
academic standing in any way. 
 
For questions about your rights as a research subject, please contact the Director, Office of 
Research Compliance, Ball State University, Muncie, IN 47306, (765) 285-5070, 
orihelp@bsu.edu 
 
Researcher Contact Information: 

Kilee Kimmel, kekilee@bsu.edu 
Dr. Carol Friesen, cfriesen@bsu.edu 
 

By selecting the "I agree" button you acknowledge that you have read the information above and 
agree to participate in the survey by giving your informed consent.  If you do not wish to 
participate in the survey, please select the "I do not agree" button.    

o I agree (1)  

o I do not agree (2)  
 

mailto:orihelp@bsu.edu
mailto:kekilee@bsu.edu
mailto:cfriesen@bsu.edu
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APPENDIX D 

EMAILS ENCOURAGING PARTICIPATION 

D- 1 Email #1 Study Description and Link to Qualtrics Survey 

D-2 Email #2 Thank You and Additional Request for Participation 

D-3 Email #3 Thank You and Additional Request for Participation 
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D-1: Email #1 Study Description and Link to Qualtrics Survey 
 

 
Dear Student-Athletes:  
 
To optimize performance, you must stay at the top of your game, using every resource available 
to gain a competitive-edge! Adequate nutrition is one key to achieving optimal performance.  
 
To help identify the sports nutrition needs of Ball State student-athletes, we are asking all 
student-athletes to complete this brief (less than 7 minutes), anonymous survey.  The survey asks 
about your sports nutrition knowledge, sources you use for nutrition information, the confidence 
you have in your sports nutrition knowledge and that of your coaches/trainers, and how you 
would like to see a full-time board certified specialist in sports dietetics used to aid you in your 
athletic endeavors.  The anonymous information will help focus our sports nutrition efforts. 
 
To access the survey, click or copy this link into a browser: 
https://bsu.qualtrics.com/jfe/form/SV_7OMUseBhOIEC7Ix 
 
This study is approved as IRB # 1370085-1. 
 
Thank you for your assistance. 
 
Sincerely, 
 
Kilee Kimmel, Graduate Student   Carol Friesen, PhD, RDN, CD 
Nutrition and Dietetics    Professor of Nutrition and Dietetics 
kekilee@bsu.edu     cfriesen@bsu.edu 
 
 

https://bsu.qualtrics.com/jfe/form/SV_7OMUseBhOIEC7Ix
https://bsu.qualtrics.com/jfe/form/SV_7OMUseBhOIEC7Ix
mailto:kekilee@bsu.edu
mailto:cfriesen@bsu.edu
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D-2: Email #2 Thank You and Additional Request for Participation 

 
 
Dear Student-Athletes:  
 
If you have already completed the Sports Nutrition survey, please accept my thanks and 
disregard this email. 
 
If you have not completed the anonymous Sports Nutrition survey, please consider taking a few 
moments to do so now. As a reminder, this brief (less than 7 minutes), anonymous survey will 
help focus our sports nutrition efforts.  We are asking all Ball State student-athletes to complete 
this survey that asks about your sports nutrition knowledge, sources you use for nutrition 
information, the confidence you have in your sports nutrition knowledge and that of your 
coaches/trainers, and how you would like to see a full-time board certified specialist in sports 
dietetics used to aid you in your athletic endeavors.   
 
The anonymous information will help focus our sports nutrition efforts. 
 
To access the survey, click or copy this link into a browser: 
https://bsu.qualtrics.com/jfe/form/SV_7OMUseBhOIEC7Ix 
 
This study is approved as IRB # 1370085-1. 
 
Thank you for your assistance. 
 
Sincerely, 
 
Kilee Kimmel, Graduate Student   Carol Friesen, PhD, RDN, CD 
Nutrition and Dietetics    Professor of Nutrition and Dietetics 
kekilee@bsu.edu     cfriesen@bsu.edu 

https://bsu.qualtrics.com/jfe/form/SV_7OMUseBhOIEC7Ix
https://bsu.qualtrics.com/jfe/form/SV_7OMUseBhOIEC7Ix
mailto:kekilee@bsu.edu
mailto:cfriesen@bsu.edu
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D-3: Email #3 Thank You and Additional Request for Participation 

 

Dear Student-Athletes:  
 
Please accept my thanks and disregard this email if you have already completed the Sports 
Nutrition survey. 
 
If you have not completed the anonymous Sports Nutrition survey, please consider taking a few 
moments to do so now. As a reminder, this brief (less than 7 minutes), anonymous survey will 
help focus our sports nutrition efforts.  We are asking all Ball State student-athletes to complete 
this survey that asks about your sports nutrition knowledge, sources you use for nutrition 
information, the confidence you have in your sports nutrition knowledge and that of your 
coaches/trainers, and how you would like to see a full-time board certified specialist in sports 
dietetics used to aid you in your athletic endeavors.   
 
The anonymous information will help focus our sports nutrition efforts. 
 
To access the survey, click or copy this link into a browser: 
https://bsu.qualtrics.com/jfe/form/SV_7OMUseBhOIEC7Ix 
 
This study is approved as IRB # 1370085-1. 
 
Thank you for your assistance. 
 
Sincerely, 
 
Kilee Kimmel, Graduate Student   Carol Friesen, PhD, RDN, CD 
Nutrition and Dietetics    Professor of Nutrition and Dietetics 
kekilee@bsu.edu     cfriesen@bsu.edu 
 

 

https://bsu.qualtrics.com/jfe/form/SV_7OMUseBhOIEC7Ix
https://bsu.qualtrics.com/jfe/form/SV_7OMUseBhOIEC7Ix
mailto:kekilee@bsu.edu
mailto:cfriesen@bsu.edu
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