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Dietary supplement use influences and effects of gender and grade by 184 

adolescent athletes in ten Broward County high schools, grades nine through 

twelve, were examined in this study. A survey (Survey to Predict Adolescent 

Athletes Dietary Supplement Use) based on the Theory of Reasoned Action was 

used to predict how the supplement group users/non-users demonstrated a 

relationship with the theory components. Results yielded supplement group 

differences with regard to gender and grade. Regarding behavioral intention, 

supplement group users (current, past, or experimental) had a stronger intention to 

use supplements in the future than did non-users. Main effects emerged with 

male athletes having a stronger intention to use supplements than did females. 

The health risks that accompany supplement products show evidence of the need 

for health educators to understand more about the issue in order to establish 

intervention strategies. 
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CHAPTER I 

INTRODUCTION 

On many competitive levels competitive athletes are often searching for 

advantages over their competition (Ray, T., Eck, J. , Covington, R. , Murphy, B. , 

Williams, R. , & Knudtson, J. , 2001). Adolescent athletes, striving to fit in and 

stand out athletically, are choosing dietary supplements as their means to attain 

optimum performance (Rubinstein, & Federman, 2000). Dietary supplements, 

often used as ergogenic aids, are frequently thought to be the competitive edge for 

many athletes . Gaining the desired edge from dietary supplement products used 

as ergogenic aids creates a concern for health educators and those in related fields 

due to the lack of scientific evidence proving their worth and safety. However, 

with the lack of scientific support of the efficacy of these products, adolescents 

were choosing to utilize these products (Rubinstein, & Federman, 2000). 

The adolescent population used ergogenic supplements in significant 

numbers and believed in their effectiveness (Stephens, M. , Olsen, C., 2001). 

Research exists assessing the uses of supplements in the general population and 

some specific to adolescents as well (Perko, M. , 1999). With the increase in the 

use of dietary supplements, a concern is raised in the medical community and the 

media about the potentially serious health risks of the mostly untested and 

unregulated products (Blendon et al. , 2001 ). The possible health risks that 

accompany many of these products show evidence of the need for health 
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educators to understand the influences of the use of dietary supplements. As 

health educators, finding a way to determine what will be the most effective 

method to attain information and approach intervention strategies is vital. 

Purpose 

The investigators purpose of this study was to examine the subjective norms, 

attitudes, and intentions of the adolescent athletes' use/nonuse of dietary 

supplements utilizing a survey based on the Theory of Reasoned Action (TRA). 

The research question was; what are the influences of supplement use/nonuse in 

adolescent athletes? The researchers wanted to investigate if this questionnaire 

would be able to predict the strongest influence of supplement use, what the 

influences of use were while using the TRA as its basis. The results of the study 

will assist in understanding the various components involved in dietary 

supplement use in young athletes. 

Definition of Terms 

Specific to this study are key terms that need to be defined. 

A dietary supplement is a product taken which contains an ingredient with the 

purpose to supplement the diet (U .S. Food & Drug Administration, 2001). The 

dietary ingredients contained within the product may include: vitamins, minerals, 

herbs or other botanicals, an amino acid, a substance for use by an individual to 

supplement the diet by increasing the daily intake, or concentrate, metabolite, 

constituent, extract, or combinations of these ingredients (U.S. Food & Drug 

Administration, 2001 ). 
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The Theory of Reasoned Action CTRA) is a model used in health 

education to assess intentions, attitudes, and beliefs of a specific behavior 

(Fishbein, 1967). Pertinent to this study are the intentions, attitudes, beliefs, and 

the subjective norms of adolescent athletes regarding dietary supplements. 

Attitude is a behavioral belief that performance is associated with certain 

attributes or outcomes, a positive or negative evaluation of an individual 

performance of the behavior (Rimer, 1997). 

Subjective norm is described as a relationship between how significant 

others in his/her social environment approve/disapprove of the behavior and the 

motivation to comply with the belief of others (Rimer, 1997). 

Behavioral component asserts that the greatest determinant of performing 

a behavior is the behavioral intention (Rimer, 1997). The determinants of a 

behavioral intention are the attitude and the subjective norm (Perko, Bartee, 

Dunn, Wang, & Eddy, 2000). In general, a person will adopt a behavior if it is 

associated with a strong intention (Perko, et al. , 2000). 

Assumptions 

For the purpose of the study, the TRA assumed that humans are rational 

beings who have the ability to use information available to them to arrive at a 

behavioral decision in a reasonable manner (Perko, M. et al. , 2000). The TRA 

also assumed the behaviors of interest were under the volitional control of the 

individual, or had the ability to perform or to refrain from performing the 

behavior (Perko, M. et al. , 2000). The assumption was made that the athletes 
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answered the questions to the best of their ability, and the answers given were a 

true reflection of their beliefs. 

Limitations 

The study did have some prospective limitations. The possibility may be 

present that true responses to the survey questions may not be given. False 

answers could have resulted in incorrect conclusions about the attitudes, 

subjective norms, and intentions of supplement use or nonuse by the athletes. The 

investigator was available for any questions or concerns the student-athlete had to 

help ensure the answers were accurate . Another possible limitation was perhaps a 

variety of sport athletes did not participate in the study. Due to the time of the 

survey administration, only athletes who were currently in season were able to 

participate in the study. Although the possibility of the athletes being multi-sport 

was great, it was not guaranteed. The lack of a variety of athletes may not have 

given a true indication of results for a range of sport athletes to be represented. 

The TRA, which was based on the intention to perform a behavior, has not always 

been a true predictor with the adolescent population. 

Significance 

Results of this study provide a significant addition to the subject area 

because the influences of dietary supplement use, not simply the prevalence of 

use among adolescents was addressed. Little research has previously addressed 

the influences of supplement use specifically. Providing more research about the 
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influences of supplement use, professionals in the area will be given knowledge 

of current information about dietary supplements and young athletes. Influences 

of supplement use are important to know and understand when establishing 

intervention programs encouraging adolescents to make decisions about their 

health that will be of benefit to them. Creating interventions specific for young 

adolescent athletes is important and therefore necessary to know the origin of why 

they are using dietary supplement products in this study. Expected results for thi s 

study would indicate whether attitude or subjective norm was a stronger influence 

with regard to supplement use or non-use. With regard to supplement use and 

adolescents, the Survey to Predict Adolescent Athletes Dietary Supplement Use 

(SP AADSU) results provided additional knowledge of the component that bares 

the most weight, and assists the health educator to determine the best intervention 

approach for this population. The general concept is that the attitude component 

will be the stronger indicator of behavioral intention. Health educators have a 

professional responsibility to provide accurate, beneficial information that has 

been scientifically proven or information that a claim has not been supported 

scientifically (Perko & Dennison, 2000). 
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CHAPTER II 

REVIEW OF LITERATURE 

A review ofliterature regarding dietary supplement popularity, the need 

for supplements in specific populations, intake and adequacy of supplements in 

adolescents, supplement concerns, attitudes, influences and information regarding 

survey research and compliance is presented below. The adolescent populations ' 

general use of supplements and previous research has been done assessing 

influences and use of dietary supplements is included in the review as well. 

Previous literature regarding the Theory of Reasoned Action and supplement use 

(Perko, et al. , 2000; Dunn, M. , Eddy, J., Wang, M., Nagy, S. , Perko, M., & 

Bartee, T. , 2001) has shown a relationship between attitudes, subjective norms, 

and behavioral intention exists and indicates the above components can be used as 

a predictor or influence of use. 

Dietary supplement popularity 

Supplement popularity has exhibited one of the most dramatic changes in 

Americans' health behaviors in the 1990's, with the growing use of dietary 

supplements for health reasons (Blendon, R. , DesRoches, C., Benson, J., Brodie, 

M. , & Altman, D., 2001). The 70% increase in the prevalence of dietary 

supplement users among both men and women occurred mainly between 1988-89 

and 1996-97 (Messerer, S., Johansson, E., & Wolk, A. , 2001). Millions of 
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Americans now regularly take these products as part of their routine health 

regimen (Blendon et al. , 2001 ). Since 1994, dietary supplement sales have grown 

by nearly 80%, from $8.8 billion to an estimated $15.7 billion for 2000 (Blendon 

et al. , 2001 ). The increased popularity indicates a need to further examine the 

practices of use of adolescent athletes, the need for supplements, safety and the 

effect the products may have (Rubinstein & Federman, 2000). Further 

examination of this practice would include intake, adequacy of diets and 

supplementation and the adolescent population. 

Dietary intake, adequacy and supplementation among adolescents 

Dietary supplement use is a well-known practice among many athletes. 

Data have shown adolescent athletes use supplements at a higher rate than the 

average for all adolescents (Sohal, J. & Marquart, L. , 1994). However, medical 

evidence suggested only certain subgroups of people actually need dietary 

supplements. Knowing that adolescent athletes were using supplements at a 

higher rate than all adolescents, the need for further investigation into this issue 

was exhibited. The practice of supplement use by adolescents, leads health 

professionals to wonder if the products are being prescribed or attained by the 

adolescents without any guidance. Gale et al. (200 1) examined patterns of 

prescribing dietary supplements, and found 51% of the patients, who received 

supplements for special diets, were less than 18 years old. Limited data were 

available on the nutritional status ofthe subjects before supplementation occurred. 

Therefore evaluating whether general practitioners were prescribing these 
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supplements appropriately is difficult (Gale et al. , 2001). However, a number of 

studies (Munzo, Krebs- Smith, & Ballard-Barbash, 1997; Kennedy & Powell, 

1997; Kennedy & Goldberg, 1995) agreed U.S. adolescents had inadequate diets 

not containing sufficient amounts of nutrients ensuring optimal health (Stang, J. , 

Story, M. , Harnack, L., Neumark-Sztainer, D. , & Mathieu, J. , 2000). 

Insufficient diets cause great concern because inadequate intakes of 

nutrients during adolescence can have immediate and long-term health 

consequences (Stang, J. et al. , 2000). For example, a person's risk of developing 

osteoporosis is greatly increased when inadequate amounts of calcium are 

consumed in adolescence (National Research Council, 1989). The American 

Dietetic Association statement on vitamin and mineral supplementation 

emphasized the intake of a variety of foods is preferred over nutrient 

supplementation as a means to obtain the adequate vitamins and minerals needed 

(ADA, 1994). 

Stang et al. (2000) indicated those adolescents who did not use 

supplements, obtained a greater proportion of their energy from total fat and 

saturated fat and less from carbohydrate than did daily supplement users. The 

same study also concluded daily supplement users had a significantly higher 

nutrient intake of nearly all micronutrients (Stang et al., 2000). Supplementation 

has been made easy with availability of these products at local nutrition centers 

and other stores. With the availability of supplements, athletes are choosing to 

utilize them (Stephens et al. , 2001). What many of these adolescent athletes do 

not seem to understand is a nutrient dense diet, with a variety of foods , and 
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sufficient portions according to their need can be the determining factor for their 

optimal performance (Stang et al. , 2000). 

Dietary supplement concerns, attitudes, and influences 

Ray et al. (200 1) found athletes who competed on all levels were in search 

to find an advantage over their competition. The use of these supplements was 

not only restricted to athletes but to the general population as well (Stephens et 

al. , 200 I). Individuals gave numerous reasons for using supplements, including; 

desiring good nutrition, to improve performance, to delay fatigue, and to better 

their appearance (Ervin, Wright, & Kennedy-Stephenson, 1999). 

A great deal of concern was present regarding the risks of dietary 

supplement use among adolescent athletes (Perko, M., 1999). The increased 

concern was due to the irresponsible nature to which adolescents were using these 

supplements. For example, Smith & Dahm (2000) found 78% of creatine users 

either did not know how much creatine they were taking : or were taking greater 

than the recommended doses. Situations like the one described above has led to 

the desire to scientifically prove the ergogenic effects of dietary supplement 

products. Since 1998, interest on the ergogenic effects of currently marketed 

nutritional supplement products, in particular creatine and androstenedione, has 

increased (Stephens et al. , 2001). 

In the past, athletes in general were told steroids were not effective in 

building muscle, but conflicting results were seen with steroid use (Sturmi J.E. & 

Diori, D.J ., 1999). Now, in the era of ergogenic supplements, young individuals 
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believe supplements were worthy (Stephens et al. , 2001 ). Some of this belief may 

be attributed to hearsay through other users (Metzel , 2001), marketing strategies, 

individual experience, or what the athletes believed to have occurred (Stephens et 

al. , 2001 ). With the use of supplements by athletes, little is actually known about 

the initiation process or the adolescent attitudes regarding them. 

Many advertising strategies for these nutritional additives use the word 

"natural". Therefore, they are considered "safe" without consideration of the 

possible effects of these untested products (Rubinstein, & Federman, 2000). 

Marketing is geared toward all consumers, including the adolescent population. 

Adolescent athletes were previously reported as primary targets for marketers in 

the dietary supplement industry (Cowart, V., 1992). 

In the area of dietary supplements, data were not available regarding the 

frequency of use of commercials as an important information source (Blendon et 

al. , 2001). However, a majority (57%) of regular users (adolescents included) 

thought the claims made by supplement manufacturers in the advertisements were 

generally true (Blendon et al. , 2001). Advertisements tended to claim increased 

energy, the ability to improve performance, and gain muscular strength, all of 

which seem to appeal to the adolescent population (Grunwald, K. & Bailey, R. , 

1993; Philen et al. , 1992). 

According to Radimer (2000) herbal supplement users were younger 

females, likely to be involved with weight-loss diets, and who reportedly obtained 

their health information from books. However, the amino acid supplement users 

were primarily younger males, and tended to attain their information from 
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nonphysician health care providers, magazines, newspapers, and books. Smith & 

Dahrn (2000) stated creatine users obtained creatine information primarily from 

friends . Participants (male and female athletes) in another creatine study reported 

to have most likely learned about oral creatine through a friend (43%), media 

(22% ), or coach (19%) (Ray et al. , 2001 ). Whatever the source of the 

information, the bottom line remains; claims of increased energy, the ability to 

improve performance, and gain strength have not been supported by scientific 

evidence (Perko, M.1999). 

Nutritional supplements have not been subject to FDA testing. The safety 

information of these products often is unknown (Metzel , 1. , Small, E. , Levne, S., 

& Gershel , J. , 2001 ). According to FDA regulations supplement manufacturers 

cannot make any claims about the benefits of dietary supplements to cure disease 

or prevent illness on its labeling. Therefore, if no claims are made, the labels are 

legal by government standards. With the 1994 legislative act for labeling 

standards, instead of the manufacturer having to show that a supplement was safe 

by government standards, the FDA had to prove that it was unsafe (Blendon et al. , 

2001 ). The lack of standards for testing supplements before they are available to 

the consumer has allowed a variety of ingredients to be contained in these 

supplements. 

The most popular dietary ergogenic supplement was creatine when a 

determination of popular substances was made (Stephens et al. , 200 I). However, 

a number of products have been increasing in popularity. Products such as 

Androstenedione, labeled as a steroid hormone supplement. A marketed amino 
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acid supplement called Beta-hydroxy-beta-methylbutyrate (HMB), claimed to 

assist in building muscle mass by preventing breakdown of body protein (Dunn et 

al., 2001). Another supplement advertised by a parent company as an all in one 

sports supplement containing amino acids, oriental herbs, and digestive enzymes, 

called Hot Stuff, is purported to assist in building strength and enhances 

endurance (Dunn et al., 2001 ). The above are all some of the different substances 

that are being used with the hopes of an increased performance. 

Thirty-eight percent of high school athletes used vitamin supplements 

(Sobal & Marquart, 1994); however, the prevalence rates of creatine or 

androstendione used by adolescents were not known (Stephens et al., 2001 ). The 

study also reported a prevalence rate of 41% of individuals, who had used 

ergogenic supplements, represented a baseline that needs to be verified by further 

studies. Ray et al. (200 I) studied creatine supplementation in public and private 

high schools. They found ofthe 674 athletes questioned, 75% were aware ofthe 

supplement, and 16% were using it. Awareness and use were significantly higher 

with the male athletes than the female in the same study. 

A number of dietary supplements are available to consumers today 

including creatine, androstenedione, and chromium picolinate. High school male 

and female athletes as young as 14 years old have used creatine (Smith, J., & 

Dahm, D.H., 2000). The use of creatine has shown to increase intramuscular 

creatine stores, however the fact remains unclear how effective creatine is as an 

ergogenic aid (Stephens et al. , 2001 ). While investigating the physiological basis 

for creatine in children and adolescents, Unnithan, V., Veehof, S., Vella, C. , & 
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Kern, M. (200 1) found to date, an indication was made that creatine 

supplementation is occurring, but the rationale for its use was not scientifically 

supported. Another common supplement is androstenedione, which is a steroid 

hormone. The largest controlled trial examining the effectiveness of 

androstendione as an ergogenic aid showed no significant gains in muscular 

strength compared with a standard program of resistance training (King, D.S ., 

Sharp, R.L. , & Vukovich, M.D. , 1999). 

Adolescent athletes might be more influenced by performance than the 

possible health complications that may occur later in life (Perko, et al. , 2000). 

Media exposure and perceived influence of sociocultural agents were expected to 

have a direct role in determining body dissatisfaction via perceived pressures to 

be thin, as well as a direct role in determining dietary restraint levels via 

imparting information about dieting methods (Dunkley, T. , Wertheim, E. , & 

Paxton, S., 2001). 

The adolescence population in general 

Professionals concurred the developmental stage of adolescence is a 

period of turmoil (Mahat, G. & Scoloveno, M. , 2001). The adolescent period is 

when individuals begin to take responsibility for their health practices (Mahat, G. 

& Scoloveno, M. , 2001). The concept of self, adolescents' egocentric nature and 

feelings of vulnerability, risk taking and behavior choices increased during the 

adolescent period (Wildley, L. & Fisher, J., 2000). Adolescent dietary 

supplement use is possibly risky behavior because of the lack of evidence 
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providing positive effects, and possible health consequences. Stephens et al. 

(200 1) found the use of ergogenic supplements indicated a relationship with 

certain high-risk health behaviors. Health-care providers around the world have 

been attempting to prevent risky behavior and promote positive health practices 

among adolescents (Mahat G. & Scoloveno, M., 2001). 

The adolescent population is not only a highly influenced group but also 

one that has many pressures to feel adequate and accepted among their peers. 

Body concerns or some conscious dieting behaviors were present with most 

adolescent girls (Dunkley et al. , 2001). In addition, female adolescents have 

demonstrated more concern with food and nutrition than male adolescents and 

supplement use seemed to be an expression of these health concerns (Sobal, 1. & 

Marquart, L., 1994). 

Media messages clearly influenced the body dissatisfaction and dieting 

practices in adolescent girls. The messages were considered important by the 

girls and reported to influence their attitudes and behaviors (Dunkley et al., 2000). 

Another study concluded girls in early adolescence who reported high levels of 

pressures from family members, the media, and peers also reported body 

dissatisfaction and increased desire to be thin (Levine, M.P., Smolak, L. , & 

Hayden, H., 1994 ). Taylor et al. ( 1998) examined peer and media influences. 

The findings indicated these influences strongly related to the weight concerns of 

elementary and middle school girls. While the above studies were not specific to 

influences of dietary supplement use, an indication of the influences that 

adolescents were responsive to when it pertained to their bodies was shown 
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(Dunkley et al., 2001 ). The use of dietary supplements may very well correlate 

with the need to fulfill an ideal body image by both male and female adolescent 

athletes. Newman & Newman (1987) discovered one ofthe paths to social status 

with regard to social development continues to emphasize athletic competence. 

A number of authors (Krawchuk et al., 1989; Marquart & Sobal, 1993; 

Muncie & Sobal, 1987; Sobal & Marquart, 1994; Sobal & Muncie, 1988) 

expressed a concern that no studies specifically examined adolescent athletes' 

influences for using/not using dietary supplements (Perko, M., 1999). Perko et al. 

(2000) were the first to examine and assess influences of behavioral intentions, 

attitudes, and beliefs of adolescent athletes regarding dietary supplement use. 

However, previously Sobal and Marquart (1994) investigated supplement 

consumption attitudes in general. Their research showed that 62% of athletes, 

especially boys, believed supplement consumption improved athletic 

performance. Ray et al. (200 1) also, found ninety-seven percent of the athletes 

using creatine reported some belief of benefits of its usage. The most common 

benefits were increased strength and muscle mass (Ray, et al., 2001). One of the 

only studies regarding influences of supplement use and adolescents that was 

based on the Theory of Reasoned Action (TRA), which Fishbein in 1967 

introduced, was completed by Perko et al. (2000). 

Theory of Reasoned Action and various behaviors 

The TRA model had not only been used to examine dietary supplement 

behaviors, but as a basis to examine numerous health behaviors including 
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smoking (Unger, J. , Rohrbach, L. , Howard-Pitney, B. , Ritt-Olsen, A. , & 

Mouttapa, M, 2001), alcohol use (O 'Callaghan, F., Chant, D., Callan, V. , & 

Bagliono, A. , 1997) condom use (Baker, S., Morrison, D. , Carter, W., & Verdon, 

M. , 1996), and intentions to have sex (Fores, E., Tschann, J. , & Marin, B. , 2002). 

O'Callaghan, et al. (1997) tested the effectiveness for attitude-behavior 

theories with regard to alcohol use in young adults through questionnaire. 

Support for the TRA was provided when the explanation of intentions to drink 

alcohol was described. The authors stated a realistic importance was found when 

focusing on intentions, past behavior, subjective norms and the influences that 

they have on drinking behavior. 

Instrumentation 

The SPAADSU was the method of assessment of the influences of dietary 

supplement use in this study. The survey was developed based on the Theory of 

Reasoned Action, specifically for studying the influences of dietary supplement 

use in adolescent athletes. The SPAADSU contained two sections. The first 

section pertained to demographic information, sport participation information, and 

the use of dietary supplements. The second portion contained questions 

applicable to the three components of the TRA: attitude, subjective norms, and 

behavioral intentions, as listed below. 

A nine-stage model was used in the development of the instrument. The 

SPAADSU was proven to be a reliable and valid instrument after a two-year test 

study was conducted on 400 athletes resulting in Chronbach's alpha-reliability of 
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.9409 (Perko, M. et al., 2000). Each individual question was based on a Likert 

scale ( 1- strongly disagree to 5- strongly agree) and fell into one of the three 

component categories (attitude, subjective norm and behavioral intention). 

Perko and his colleagues (2000) were the first to use the SPAADSU as a 

means of research for assessing influences of supplement use in young athletes. 

This study gave a good baseline of those who are influencing our adolescents 

today. The study indicated parents, health professionals, coaches, athletic 

trainers, and the media were consistently cited as influences for the use/non-use of 

dietary supplements. Pertinent views on the use, non-use, and the attitudes 

toward dietary supplement use were found within the study. Perko et al. (2000) 

found 17.7% of adolescent athletes felt they needed dietary supplements to 

improve sports performance, 27.4% agreed taking dietary supplements would 

help them to do better in sports, and 32.7% agreed taking dietary supplements was 

a safe way to improve athletic performance. The results of the study also 

demonstrated to health educators the need to address the concern with the 

adolescents and the resulting influences as well. 

Utilizing the same survey (SP AADSU) it was found that of the 1,626 

students in grades nine trough twelve, trainers were a better predictor of attitudes 

than were coaches and parents. Regarding subjective norms, results demonstrated 

trainers and parents were a stronger influence than coaches. Ultimately, the study 

revealed attitudes were a better predictor of intentions to use supplements than the 

subjective norm component (Dunn, M., Eddy, J., Wang, M., Nagy, S., Perko, M., 

& Bartee, T., 2001). 
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Previous research (Parr, Porter, & Hodgeson, 1984; Graves, Farthing, 

Smith, & Turchi, 1991; Sossin, Gizis, Marquart, & Sobal, 1997), addressing 

coaches, indicated they consistently scored poorly on general nutrition questions. 

In addition, coaches have different nutritional concerns for young athletes and 

utilized popular sports magazines as resources for nutrition information (Perko et 

al. , 2000). In actuality, health educators, athletic trainers or physicians were 

better qualified to address issues such as supplement use. However, many 

athletes who reported to be regular users of supplements were skeptical of their 

physician's knowledge and attitudes toward supplements (Blendon et al. , 2001). 

Blendon et al. (200 1) suggested 44% of those questioned believed their own 

physician knew only a little, or not much at all, about the products. 

Perko et al. (2000) found physicians and athletic trainers scored lower on 

the SP AADSU than did coaches and teammates when asked if they would be less 

likely to support dietary supplement use for sports performance. The SPAADSU 

indicated as well that nearly four out of five of the respondents indicated they 

would use dietary supplements they knew were tested and safe, and believed to 

work (Perko et al., 2000). Blendon et al. (2001) indicated 53% ofthe respondents 

were aware the government did not regulate supplements, while 35% believed the 

supplements were currently regulated. Given the results of the previous literature 

the need to further investigate the behavior choices and inform the users of the 

potentially dangerous dietary supplements is clearly exhibited. 
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Survey Research and Compliance 

Survey research varies from population to population with regard to 

responses and willingness to participate. The primary goals of survey research 

are to sufficiently define the target population, to utilize an unbiased sampling 

protocol, to create a questionnaire and to establish a set of procedures that results 

in a high response rate (Weathers, P., Furlong, M., Solorzano, D. , 1993). 

Weathers et al. (1993) discussed a response rate ofless than 100% of the target 

sample will lead to the research team evaluating data with potential bias in the 

final sample. Having less than 1 00% of the target was found common and was 

almost always the case. Survey nonresponse can occur for a number of reasons. 

Nonresponse to health surveys is commonly associated with lower socioeconomic 

status, young age, male sex, minority status, and health-risk behaviors 

(Armstrong, B., White, E., & Saracci, R. , 1992). Rogelberg, S., and Luong, A., 

(1998) offered four classes of nonresponse. Nonresponse may have occurred 

because 1) an individual never received the survey, 2) the participant is unable to 

complete it, 3) the survey is misplaced or forgotten out of carelessness, or 4) a 

conscious choice was made not to participate in the research. A lack of interest in 

the subject matter could be a factor in the noncompliance in survey research. 

Rogel berg, S. (2000) and his colleagues in their explanation of noncompliance 

discussed norms of reciprocity and the general concept that people will help and 

do things for others who help and do things for them. Survey research with 

adolescents often is a two-step approach, because it involves a consent form that 

needs to be signed by the parent or guardian prior to their child 's participation in 
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completing the survey. The above explanations for nonresponse could be utilized 

with regard to actually attaining signed parental consent forms prior to survey 

administration. 

Burless, C. , & De Leo, D.(2001) examined the methodological issues of 

community surveys regarding those contemplating suicide and attempters with 

various populations (including adolescents) . After the analysis of 30 publications 

the authors suggested that while considerations need to be made with various 

methodologies, a more valuable outcome may have been demonstrated with some 

changes. More conclusive results may have been shown in the epidemiology of 

suicidal behavior, if there had been a more coordinated methodological approach. 

Hopkins and Gullickson (1992) completed a meta-analysis of the effects 

of monetary gratuities and response rates in survey research. The findings of the 

analysis indicated the appropriate use of a monetary gratuity can considerably 

increase the response rates, in particular for populations that have little personal 

interest in the subject matter of the survey. However, the authors reported 

professionals surveyed on matters of significant interest to them may feel a 

greater responsibility to reply, and gratuity could be reduced or eliminated. 

Follow-up surveys or second mailings in survey research were shown to increase 

the response rate. The primary conclusion to this study indicates monetary 

gratuities substantially increase the response rates of mailed surveys. Church 

(1993) reported both monetary and no monetary incentives can be beneficial in 

increasing response rates, the monetary incentives seemed to be a better incentive 

than other types of incentives. 
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In lieu of the above, varied attempts to create interest in the subjects was 

the key. The adolescent population needs to believe something will be gained 

from their participation in the research, especially when they may have no real 

interest in the subject matter. Although monetary incentives are not possible in all 

research situations, incentives are essential to research. 

Summary 

The adolescent population is a highly influenced group that needs to be 

guided in order to help them achieve optimal health. Education is most often the 

first step in an intervention approach and this study it was warranted. The 

adolescent population is obviously unaware of the health risks involved with the 

use of many of the dietary supplements. One should also recognize not only is the 

adolescent population unaware, but many of the known influences (coaches, 

parents) are unaware of the facts as well. Establishing better relationships with 

the adolescent population would help to enable the known influences and allow 

the correct information to be available to help these adolescents make informed 

decisions. 

Education and behavior practices need to be stressed to increase the 

dietary adequacy among adolescents, as well as increasing the knowledge of the 

potentially harmful effects of dietary supplements. By better recognizing and 

understanding the attitudes, influences and practices of dietary supplement use 

among adolescents, health professionals will be able to positively address the 

problem. 
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Through sound methodology, generated research interest by those 

involved, significant consent form and survey response rates, the Theory of 

Reasoned Action would be a great predictor of supplement use behavior of 

adolescents. Consequently, the adolescents and the general population will be 

able to make healthy, better-educated choices regarding the use of such products. 
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Scope of the study 

CHAPTER III 

METHODS 

A documented health theory based method used for many behaviors, is 

the Theory of Reasoned Action (TRA). The TRA has been used (Perko, M., 

1999) specifically for predicting influences of dietary supplement use in 

adolescents. Attitude, subjective norm, and the behavioral intention are the three 

components that structure the TRA. Previous research using the TRA (Perko et 

al., 2000) proved this method to be a strong predictor of the influences of dietary 

supplement use in adolescent athletes. The TRA was tested on the basis that a 

relationship would be demonstrated between the intention to use dietary 

supplements, individual attitude, and the subjective norms with regard to 

influences of use. The premise of the theory is the strong prediction of the 

attitudes, beliefs, and subjective norms of the individual and the relation they will 

play with the intention to perform a behavior (Perko, M., 1999). 

This study consisted of 184 high school athletes ranging from grades 9-

12, ages 14-18 years (M = 129, F =55) in Broward County, Florida. Prior to 

administering the survey, Florida Atlantic University Institutional Review Board 

(IRB) granted permission for the study (Appendix 4). Permission from the 

Broward County School district administration was also obtained before the start 

of the study. The investigator gave the research approval from the school board 
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to the principal of each school before any contact with coaches or athletes began. 

After review of the methods and school board IRB, each of the school principals 

had the option to either allow their athletes to participate or not participate with 

the research. Participating athletic teams were those with team coaches who 

opted to participate in the research after contact by the project investigator was 

made. The project investigator administered parent/guardian consent forms (See 

Appendix 1) and recruited the athletes' participation in the research one week 

prior to the administration of the survey during an informational session. Athletes 

were eligible if they had returned the consent form with their parents ' signature 

and had signed the minor assent form (See Appendix 2). 

On the second occasion, the investigator administered the survey 

(SPAADSU) that addresses the influences of supplement use. Subjects answered 

questions on the theory-based survey assessing their attitudes toward the behavior 

of supplement use and non-use, their subjective norms (how they feel they need to 

comply with their surroundings or environment to be accepted), and the 

behavioral intent of the adolescent with regard to dietary supplement use/non-use. 

The survey procedure was single-step or administered once to all athletes. 

Subject Sample 

The Broward County School District athletic programs contain 

approximately 12,500 athletes of the total 65,140 high school students in all 25 

public high schools. The district ethnicity breakdown for the 2001-2002 school 

year was 38.5% White, 35 .8% Black, 20.8% Hispanic, 3.0% Indian, and 1.7% 

Multi-racial. The goal for the total sample was 10% of the total athletic 
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population or 1250 high school athletes. Each of the 21 public high schools that 

had athletic teams were asked to participate in the study. Four schools were not 

included due to their being vocational/technical schools. The fall and winter sport 

athletes of each of the selected schools were asked to participate in the study. The 

rationale for fall and winter sport athletes ' participation was simply due to the 

timing of data collection. The breakdown of female vs. male potential subjects 

could not be predicted prior to survey administration due to not having the details 

as to which students would participate in the study before the survey's 

administration. 

Data Collection 

The project investigator contacted the team coaches after receiving 

approval from the principal of that particular school to establish specific dates and 

times to meet with the athletes. After an appropriate time for meeting was 

established, an informational session was given by the project investigator to 

introduce the study to the athletes, to answer any questions and distribute parental 

consent forms. Parental consent forms were returned to the coaches throughout 

the week prior to administration of the survey. The investigator administered the 

survey prior to the team practice in a school classroom. Coaches were not present 

in classroom during the administration, ensuring the athletes that the survey was 

confidential and for research purposes only. 

The principal of each school had the opportunity to have another school 

employee present at the time of survey administration if they felt it necessary. In 
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the instance a school representative was in the room, they were instructed not to 

answer any questions regarding the survey and referred the students to the project 

investigator for any questions. Students were instructed to write their responses 

directly on the questionnaire and when completed gave them to the investigator. 

The survey took approximately 15 minutes to complete. Student 

confidentiality was protected as no names were placed on the questionnaires. For 

the purposes of data analysis, a number was placed on each survey to ensure that 

data written and recorded are accurate and able to be verified. A school code 

letter was placed on each survey to determine a total number of surveys that were 

attained from each school. 

Data Analysis 

The SPSS 12.0 software was used for data analysis. An item 

analysis was completed for each question to analyze the 36-item SPADDSU. A 

fixed factor analysis was completed to establish the three components of the 

survey. Three factors (behavioral intention, attitude, and subjective norm) were 

set to be extracted from the total instrument when the analysis was done. 

Reliability analysis was completed to determine internal reliability of each of the 

survey components individually. In addition a reliability analysis was done for all 

survey items or components together. Regression analysis was used to determine 

which of the theory components, attitude or subjective norm was a better 

predictor of behavioral intention. Both attitude and subjective norm are theorized 

to be predictors of ones intent to perform a behavior. Behavioral intention acted 
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as the dependant variable, and subjective norm and attitude were predictors. The 

regression analysis yielded a value to indicate the strongest predictor of ones 

intent to perform the behavior of future supplement use. In addition to the theory 

predictors (subjective norm and attitude) age was also used to examine whether 

the various age categories played a role in the intent one had to perform the 

supplement use behavior. 

Six two-way ANOVA analyses were completed in order to discover 

differences between the IRA components which acted as the dependent variable 

(DV) while supplement group, gender, and grade acted as independent variables. 

This analysis provided overall differences between the three components of the 

IRA with regard to supplement use, provided information regarding female and 

male athletes as well as differences concerning grade level. 

Regarding supplement groupings, the subjects were given an option for 

supplement use status that best represented them, 1) current user, 2) past frequent 

user, 3) experimental user, and 4) those who have never tried them. Based on the 

above, two supplement groups were used (Group A: 1,2, & 3 (users); Group B: 4 

(non-users) for data analysis between the IRA components and the differences in 

supplement groups with regard to gender and grade. A P value of .05 was used to 

analyze significance with the research findings. 
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CHAPTER IV 

RESULTS 

Fifty-five subjects were female (30%) and 129 (70%) were male. Majority of 

athletes (32%) were 17 years of age. The marginal majority of athletes were in grade 

twelve (29.3%) (See Table 1 for demographics). Twenty-two public high schools in 

Broward County were eligible and ten schools opted to participate with various teams 

from each school (See Table 2). The ethnic majorities (37.5 %) of student athletes were 

White, while Hispanic made up 19.6% and Black were 18.5%. Table 3 displays school 

sport participation and Table 4 demonstrates the gender-sport breakdown. Majority of 

participating student athletes were football players. 

Survey results demonstrated a strong relationship between the athletes ' intention 

to use or not use dietary supplements and the attitude they have regarding supplement use 

and their subjective norms. In this study, coaches, parents, athletic trainers and 

physicians were all recognized as those who had influence on the young athletes who 

participated. 

Correlations between all 3 components were nearly equivalent with one another, 

indicating a strong correlation (See Figure 1 ). Factor analysis was completed for the 36-

item survey and did not yield the expected 3-factor outcome. The factor analysis actually 

grouped the survey items into 1 factor (See Table 5). Reliability analysis of all survey 

items combined yielded a .8771 alpha value. Reliability analysis for each individual 

component yielded alpha values of .931 for behavioral intention, .91 1 for attitude, and 
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.932 for subjective norm. The regression analysis with behavioral intention acting as the 

constant (DV) indicated marginally that attitude was a stronger predictor of intent to use 

supplements than was subjective norm (See Figure 2). The attitude component yielded a 

beta coefficient of .48, and t(3, 181) = 8.04, p < .0 1. While the subjective norm 

component yielded .40 beta coefficient and t(3, 181) = 6.75, p < .01. Age yielded a beta 

coefficient, -.09, and t(3, 181) = -1.97, p < .05. Age was not a positive predictor of 

behavior in the study analysis. 

In the first ANOVA analysis, behavioral intention was the dependent variable 

(DV). Main effects emerged for gender, F(l, 180) = 9.30, p < .01, and for supplement 

group, F(l, 180) = 11.59, p < .01. Females scored (M= 38.44, SD = 10.01) lower on 

behavioral intention than males (M= 44.76, SD = 10.91). Adolescents who have used 

supplements or currently use supplements (M= 48.16, SD = 9.02) scored higher than 

adolescents who have never taken supplements (M = 40.24, SD = 11.00). 

In the second analysis, subjective norm was the Dependant Variable. Main 

effects emerged for gender, F(1,180) = 7.01, p < .01. Females (M= 36.98, SD = 9.49) 

scored lower with regard to others and the need to comply with their desires than the 

males (M= 40.76, SD = 10.28). 

The third analysis utilized attitude as the DV. Main effects emerged for gender, 

F(l, 180) = 10.02, p < .01 and for supplement group, F(1,180) = 4.94, p < .05. 

Specifically for gender, females (M= 23.33, SD = 5.93) scored lower on attitude 

questions than males (M = 27.20, SD = 5.93). Adolescents who currently use or have 

used supplements (M= 28 .97, SD = 5.92) scored higher than those adolescents who have 

never taken supplements (M= 24.59, SD = 5.93). 
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The fourth analysis conducted used behavioral intention and the DV and the 

effects in produced with regard to grade. Main effects emerged for supplement group, 

F(1,176) = 26.20, p < .01 . Adolescent athletes who are current users or past users of 

supplements (M = 48.16, SD = 9.02) scored higher than those adolescents who have 

never taken any supplement products (M = 40.24, SD = 11 .00). 

In the fifth, subjective norm was the DV. Main effects emerged for grade, F(J , 

176) = 3 .27, p < . 05 and for the supplement group, F(l , 176) = 1 0.4 7, p < . 01. Ninth 

graders (M = 42.10, SD = 9.90) scored higher than twelfth grade adolescents (M = 36.78, 

SD = 11.32). Adolescents who have used supplements or currently use supplements (M = 

42.57, SD = 8.62) scored higher than adolescents who have never taken supplements (M 

= 38.17, SD = 1 0.59). 

The sixth analysis conducted utilized attitude as the DV. Main effects emerged 

from the supplement group, F(l , 176) = 14.64, p < .0 1. Adolescents who never used 

supplements scored lower (M = 24.60, SD = 7.70) than those athletes who are current 

users or have used supplements in the past (M= 28.97, SD = 5.91). 

No significant findings were discovered after examining the TRA components 

and supplement groups in conjunction with ethnicity or with the relationship between 

ethnicity and grade. No main effects emerged when testing supplement group differences 

while the subjective norm component acted as the DV. No significant findings were 

found when subject age and its relation to the theory components and supplement group 

differences was examined. Additionally, when examining group differences with grade 

as the independent variable, with both behavior and attitude as dependant variables, no 

significant main effects emerged. 
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A total of 11% of athletes sampled currently use supplements on a regular basis 

while, 11% used to take them, 1 0% had tried them once or twice, and 67% had never 

tried them. A majority of those, who were currently or who were previous supplement 

users, took them to gain muscle size. 

The survey questions on the SPADDSU were specific to the components ofthe 

TRA. The behavioral intention portion, which actually holds the most immediate 

determinate of a persons intent either to perform or not perform a specific behavior, 

37.5% of the athletes strongly agreed/agreed they would use dietary supplements to 

improve their sports performance. To the statement, "I would use dietary supplements if 

my coach gave them to me," 28.8% strongly agreed/agreed, and athletic trainers were 

also noteworthy with 46.7% of athletes stating that they would use dietary supplements if 

an athletic trainer would give them to him/her. Coaches also ranked highly with 82 .6% 

of athletes strongly agreed/agreed that they would ask their coach if dietary supplements 

are safe, and 75% strongly agreed/agreed they would ask them if they work. Parents 

were recognized as supports due to 79.3% of athletes answering strongly agree/agree to 

the question, "I would ask my parent or guardian if dietary supplements are safe," and 

74.5% strongly agreed/ agreed they would ask their parent or guardian if dietary 

supplements work. A significant number of athletes (54.9%) answered they strongly 

agreed/agreed they would use dietary supplements that they know work, and 65 .7% 

strongly agreed/agreed they would use dietary supplements that were tested and safe. 

The attitude component was the portion of the survey, which corresponds, with a 

person' s positive or negative evaluation ofthe performance of a specific behavior. In this 

scenario, the behavior is dietary supplement use. In response to the question, "Taking 
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dietary supplements is a safe way for athletes to improve sports performance," 21 .7% 

strongly agreed/agreed. To the statement, "Taking dietary supplements is a good way to 

build muscles," 35.3% strongly agreed/agreed. In response to the question, "Taking 

dietary supplements is safe because they are tested by scientists," 20 .1% of athletes 

strongly agreed/agreed. 

The third component, subjective norm was described as an interaction between a 

persons perception of how significant others will feel about the individuals participation 

of a behavior and how they feel they need to comply. To the statement, "My parent or 

guardian would support my using dietary supplements for better sports performance," 

25.5% strongly agreed/agreed. The same question referring to teammates support for 

better sports performance yielded 26.6% strongly agreed/agreed. In response to the 

question, "My teams ' athletic trainer would support my using dietary supplements to 

improve sport performance," 21.2% strongly agreed/agreed. With reference to athletic 

trainers and their support of dietary supplement use for general health reasons, 40.2% 

strongly agreed/agreed. In response to, "Generally speaking, I want to do what my parent 

or guardian wants me to do," 53 .8% strongly agreed/agreed, 48.4% strongly 

agreed/agreed with reference to their coach, and 57.4% strongly agreed/agreed with 

reference to their doctor. 
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Table 1. Subject Demographics 

n mean std. dev 

Gender 

Male 70.I I29 

Female 29.9 55 

Age (years) 15.98 l.I9 

I4 I2.5 23 

I5 26.I 48 

I6 20.7 38 

I7 32.I 59 

I8 8.7 16 

Grade I0.68 1.07 

9 I6.8 3I 

IO 27.2 50 

II 26.6 49 

12 29.3 54 

Table 1. Subject demographics of gender, age and grade with percentage(%) of total 
subjects (n) , mean and standard deviation (std.dev). 
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Table 2. Individual School Team Survey Response 

School 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Team 

Cheer 

Football 

Cross Country 

Baseball 

Total 
Cross Country 

Football 

Swimming 

Volleyball 

Total 

Swimming 

Total 

Football 

Swimming 

Volleyball 

Cross Country 

Total 

Football 

Total 

Wrestling 

Soccer- M 

Soccer- F 

Total 

Soccer- M 

Total 

Wrestling 

Soccer- M 

Soccer- F 

Total 

Football 

Total 

Soccer- M 

Basketball- F 
Total 

Survey 
OUT 

25 

65 

30 

30 

150 
28 

51 

40 

20 

139 

25 

25 

110 

16 

10 

17 

153 

55 

55 

30 

25 

18 

73 

25 

25 

23 

20 

15 

58 

38 

38 

22 

22 

44 

TOTAL OUT 760 

TOTAL IN 184 

Response Total 24% 

Survey 
IN 

2 

1 

0 

5 

8 
10 

0 

0 

9 
19 

9 

9 

43 

9 

3 

6 

61 

27 

27 

12 

4 

12 

28 

3 

3 

2 

6 

3 

11 

10 

10 

8 

0 

8 

Total% 
School 

Participation 

8% 

2% 

0% 

17% 

5% 
36% 

0% 

0% 

45% 

14% 

36% 

36% 

39% 

56% 

30% 

35% 

40% 

49% 

49% 

40% 

16% 

67% 

38% 

12% 

12% 

9% 

30% 

20% 

19% 

26% 

26% 

36% 

0% 

18% 

Table 2. School team survey response with individual sport (team), number of surveys 
distributed (Survey Out), number of surveys received (Survey In), percentage of 
participation from each school (Total% School Participation), and the totals of all 
schools combined (Total out, Total In, and Response Total). M = Males, F = Females. 
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Table 3. School Sport Participation 

90 
80 -

II) 70 (I) - ~ ... 
.! 60 .t:. 

-... 
50 <( .... 

0 40 f----... 
(I) 

30 .c -

E 20 :I 
z 

10 
0 

_I I 

Sports 

-

-

-, I 
-

f OFootball 

I 

OSoccer 

OCheer 

0 Cross Country 

llliJ Baseball 

EJVolleyball 

OWrestling 

OSwimming 

Table 3. Total number of athletes from all participating schools and the various sport 
teams. 
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Table 4. Sport Participation by Gender 

Sport Participation (Male vs. Female) 
90 

75 
II) 
Q) - 60 .5! 

.c:. -< - 45 0 ... 
Q) 
.c 30 E 
::s z 

15 

0 

?§;:- ~ 
~ 0& 

«_00 c,O 

• Female 

m1 Male 

Table 4. Total number of athletes who participated representing each individual sport, 
broken down specific to gender (female, male). 
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Table 5. Factor Analysis - Component Matrix 

Component 

1 

01 .718 

02 .658 
03 .692 

04 .630 
05 .681 

06 .535 
07 .596 
08 .617 
09 .591 

010 .782 
011 .703 

012 .756 
013 .784 
014 .676 

015 .676 
016 .562 
017 .599 
018 .753 

019 .716 

020 .621 
021 .640 

022 .609 

023 .637 
024 .705 
025 .715 
026 .701 
027 .744 

028 .729 
029 .729 
030 .699 
031 .675 
032 .757 
033 .707 

034 .563 
035 .585 
036 .647 

Rotated Componet Matrix: 
Only one component was extracted. The solution cannot be rotated. 
Extraction Sums of Squared Loadings: 
Total: 16.41 
%of Variance: 45.57 

Table 5. Total number of components extracted from survey during factor analysis, total 
number and percent (%) of variance in the extraction sums of squared loadings. 
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Figure 1. TRA Component Correlation 

Attitude .758 

~ 
t 

Behavioral 

.692 
Intention 

/ 
Subjective .734 

Norm 

Figure 1. Theory of Reasoned Action individual component correlation (attitude, 
subjective norm, and behavioral intention) with the other components. 
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Figure 2. Regression Analysis 

std error= 
.06 

Subjective 
Norm 
t = 6.75 

Age 
t = -1.97 

std error= 
.37 

B = .42 ~ 

~9 

Behavioral 
Intention 

R2
= .661 

Figure 2. Regression analysis indicating the beta coefficient value (B) for age, attitude 
and subjective norm predicting behavioral intention at the .05 alpha level, in addition R2

, 

standard error, t score (t) values are displayed. 
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CHAPTERV 

DISCUSSION 

Prior to interpreting the results of this study it is necessary to recall the basic 

premise for the Theory of Reasoned Action. The general concept is that one of the three 

components (attitude, subjective norm or behavioral intention) will be the strongest 

indicator to be the primary influence of future behavior. In addition, either attitude or 

subjective norm is generally a stronger predictor of the behavioral intention component. 

The Theory of Reasoned Action framework for this study yielded that behavioral 

intention was the strongest predictor of those who will be supplement users. This 

conclusion was not surprising considering Perko et al. (2000) in their investigation of 

influences of supplement use; stated behavior intent continues to be a strong indicator of 

potential use. The most important determinant of health behaviors is the intention to 

perform the behavior (Unger et al. , 2001). Therefore, adolescents in general, who 

intended to experiment with supplement use, were more likely to be dietary supplement 

users. Intentions then are determined by attitudes toward the behavior and subjective 

norms. 

Perko (1999) established the survey and all the items that it will contain, through 

the utilization of the factor analysis. At the time of survey design, the survey constructs 

were established through the Theory of Reasoned Action and Perko yielded appropriate 

questions to fall into each of the three components ofthe survey. The factor analysis 

enabled those survey items that were not strong enough to be discarded from the valid 
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survey items that were used to formulate the instrument. When the factor analysis was 

used by Perko (1999) to develop the instrument, the purpose for its use was different than 

how it was utilized in this study. The investigator in this study wanted to extract three 

theory components from all of the survey items for a more detailed construct analysis. 

Only one factor was extracted in this current study, the analysis continued based 

on the three established theory components that were constructed for the TRA. This 

enabled investigators to yield results with differences between theory components. The 

factor analysis did not conclude the finding of three factors that the investigator had 

predicted that it would, instead one factor was pulled from the analysis. This conclusion 

may be due to the strong correlation between the theory components and the difficulty to 

distinguish between all of them through the survey items. 

Dunn et al. (200 1) found attitude ( .492) as a stronger predictor of supplement use 

among adolescents than subjective norm (.186) with a sample size of just over 1,600 

subjects. An investigation on the health risk behavior of smoking utilizing the TRA as a 

predictor found that the attitude variable was a larger indictor than the subjective norm 

variable. Indicating the perceived consequences of smoking were more important when 

compared to the motivation to comply with peer norms (Unger et al., 2001). However, a 

study that addressed predicting intention to have sex in Latina adolescents yielded 

opposing results to the above examples and subjective norms positively predicted 

behavioral intention, not general attitude with both oftest groups (Fores, et al. , 2002). 

In this study, both attitude and subjective norm scored almost equally on the 

regression analysis to indicate that attitude was marginally a stronger predictor of 

behavioral intention than was subjective norm. These findings indicated that the 
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investigator was not able to make a strong report in support for the theory with either 

attitude or subjective norm as a stronger predictor of behavioral intent. 

Researchers also used the regression analysis to see the relationship that age had 

with the intention to perform the supplement use behavior and no significant findings 

were found (Figure 2). The general knowledge regarding the theory concept is all 

components are highly correlated, which in turn one can understand why this theory was 

based on how the components inter-relate with various behaviors. The small sample size 

is thought to be the significant reason why results of the regression analysis yielded the 

similar beta value for attitude and subjective norm and additionally, the negative value 

for age. Therefore, the regression analysis conclusion did not exhibit a profound example 

of the TRA theoretical concept. 

Regarding the components specifically, the attitude component analysis 

demonstrated in both males and females, there is a need to further educate the athletes on 

the perceived beneficial effects of dietary supplements and more importantly the safety of 

these products. Among all participating athletes, 21 .7% believed taking dietary 

supplements was a safe way to improve sports performance. Considering this alone, a 

need for concern is shown. According to the literature, nutritional supplements are not 

subject to FDA testing. The safety information of these products was often unknown 

(Metzel, et al. , 2001). The attitudes demonstrated by athletes in this study regarding 

supplement safety and testing questions leads educators to have concern for the lack of 

testing that is done on dietary supplement products. FDA regulations only prevent 

manufacturers from making claims about the benefits of supplements to cure disease on 

its labeling, no requirements to state the dangers of the product. 
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After analyzing the study results, current or past use of dietary supplements was 

shown to play a role in the emerging main effect of behavior intention differences. Those 

athletes who were current users or have a history of use have a ·higher intent to perform 

the behavior in the future. O' Callaghan et al. (1997) reported past behavior may 

effectively predict future behavioral control because successful performance of the 

behavior in the past implies the person has been able to obtain the proper resources or has 

demonstrated the ability to perform the behavior. The O'Callaghan study results dealing 

with alcohol consumption and young adults concluded that attitudinal factors played a 

little role when examining those who had a history of alcohol use. This suggested the 

strong influence exhibited by past behavior and subjective norm left minimal explanation 

to be made by the attitude component. 

Conclusions in this study determined that athletes indicated coaches as the 

strongest determinant of behavioral intention when asked questions regarding their 

intention to use dietary supplements. Perko, et al. (2000) discussed expecting coaches to 

be a strong determinant of behavior due to the contact a coach has on a daily basis with 

the athletes. Coaches are a natural candidate to receive much of the responsibility to 

educate in the area of supplement use. Coaches, if properly educated about the 

supplement products and the dangers they possibly possess from credible sources, could 

potentially be a great resource for our young athletes. The study results did exhibit others 

to be established influences as well. 

In general, physicians and athletic trainers would be better prepared to answer 

questions regarding nutritional information (Perko, et al., 2000). Athletic trainers were 

strong resources with regard to intent and both male and female athletes as well. Dunn et 
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al. (2001) discussed how trainers were generally less influential than parents and coaches 

(Marquart & Sobal, 1993; Graves, et al. , 1991), but while the schools which have full

time athletic trainers, would have a greater opportunity to influence students than those 

athletes in schools with no athletic trainer. Therefore, trainers may be named as 

significant influences to athletes on supplement survey questionnaires. All of the 

Broward County schools who participated had full-time trainers employed, which could 

support the strong influence of athletes ' behavior by the trainers. Students who spend 

significant time with their school ' s athletic trainer will opt to utilize them for questions or 

concerns regarding personal supplement use or use by teammates or peers. 

The physician received the most positive response for being the most influential 

with regard to subjective norms followed by their parent or guardian. The study revealed 

those who currently are users or have had a history of use of dietary supplement products 

were more likely to be influenced by their coach and parents to use supplement products 

than those who had never tried them. The above resulting influences were for both male 

and female athletes, but it is important to remember the possible differences in them with 

regard to supplement use. 

Male athletes exhibited a stronger behavioral intention to utilize dietary 

supplements than their female counterparts in this research. According to Radimer 

(2000), amino acid supplement users were primarily males. One study in particular 

found that adolescent males tended to receive greater social support regarding exercise 

and social norms for exercise on exercise behavior (Garcia, A. , Broda, M., Frenn, M., 

Coviak, C. , Pender, N. , & Ronis, D. , 1995). Alone, the above could indicate why males 
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had a stronger intention to utilize supplements in this study, which in tum can reflect 

sport performance. 

Limitations 

Findings of the current study relating to gender differences should be considered 

when examining the subject matter. However, with the significantly smaller total number 

of female athletes surveyed could create an influenced result, considering the greater 

number of male athletes who participated. 

After utilizing the SP AADSU as instrumentation for the research, a conclusion 

regarding the set up of the questions was found. The project investigator found that the 

items in each of the theory components were all grouped together and that a response bias 

may have occurred due to this survey set up. The monotony of answering the survey 

questions established for one component in its entirety could have been affected when 

similar questions were consequently being asked until questions for the next component 

was reached due to the similarity between the items. 

Significance and Future Considerations 

The need for further research examining the reasons for supplement use behavior 

is necessary in order to continue to· understand this health risk our young athletes are 

choosing. More thorough investigation regarding specific sport influence differences in 

male and female athletes would be interesting and beneficial for those dealing with 

particular teams, giving more specific insight into the needs and appropriate intervention 

for that group of athletes. 
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The Theory of Reasoned Action is a valid predictor of intention one may have to 

use dietary supplements, however, further studies may benefit from examining past 

behavior and the influence on one's intention to perform a behavior. One's past behavior 

would act as an additional component to the TRA. Currently, the theoretical model, the 

Theory of Reasoned Action and Planned Behavior, exists and included past behavior as a 

component in behavior predictions. 

Although, strong findings were not yielded with regard to components, attitude 

and subjective norm in this survey research predicting behavioral intent, the theory itself 

has proven time and again to be beneficial in predicting behavior. A suggestion for 

future studies would be to alter the current methodology with regard to school staff 

participation in attaining signed consent forms from students and survey administration to 

perhaps yield a greater response rate. Students perhaps have more accountability to 

school staff than to an outside project investigator. The minimal number of subjects is 

believed to have played a significant role in survey results. However, examining 

supplement group differences benefits the subject matter in a different light. The varied 

examination of supplement group differences allows past behavior to play a role in 

targeting individuals differently based on their history of supplement use or other health 

risk behaviors. 

Altering the survey design to mix up the questions for the TRA components 

would be a strong consideration before further research was completed. Further 

alterations to the survey should be made if one is trying to examine specific purposes for 

utilizing supplements with the relation they may have to specific influences or gender. 

The current survey makes it difficult to breakdown use and reason for use, and sport 
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participation the way it is currently designed. 
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APPENDIX A 

MINOR ASSENT FORM 
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Minor Assent Form 

1) Title of Research Study: Assessing Influences of Dietary Supplement Use in South Florida Adolescent 
Athletes 

2) Investi2ators: Jennah Dodge, Dr. Sue Graves 

3) Purpose: The purpose of this study is to examine the influences, attitudes, and practices of the 
adolescent athletes with the use/nonuse of dietary supplements through means of a survey. 

4) Procedures: 
Participation in this study will require you to complete one written survey that will be administered in a 
classroom by the investigator. The survey will be administered on one occasion and take approximately 20 
minutes to complete. The survey contains 36 questions regarding dietary supplements and your attitudes, 
practices, and influences of use. You will be instructed not to place their name on the survey ensuring that 
their responses are confidential. At any time during your participation, you may stop and choose not to 
complete the survey. 

5) Risks: 
The risks involved with participation in this study are no more than you would experience in regular daily 
activities, with the possibility that there may be potential psychological consequences with you being 
uneasy answering some questions. 

6) Benefits: 
The potential benefit that you may get is the satisfaction of knowing you have contributed to the field of 
health education with regard to attitudes, influences and practices of supplement use in athletes in high 
school. 

7) Data Collection and Storage: 
Results from the study will be kept confidential and secure and only the people working with the study will 
see your data, unless required by law. Your name or other information will not be on any of the surveys. 

8) Contact Information: 
For related problems or questions regarding your rights as a subject, the Office of Sponsored Research of 
Florida Atlantic University can be contacted at (561) 297-2310. For other questions about the study you 
should call the principal investigators, Jennah Dodge at (954) 796-2373, or Dr. Sue Graves at (954) 236-
1263; Florida Atlantic University, 2912 College Ave. ES#279, Davie, FL. 33314-2614 

9) Consent Statement: 
I have read or had read to me the above information describing this study. All my questions have been 
answered to my satisfaction. I understand I am able to withdraw from the study at any time. I agree to 
participate in this research study and my participation is voluntary. I received a copy of this consent form . 

I agree to participate in Jennah Dodge and Dr. Sue Grave's FAU dietary supplement study. 
__ I do not agree to participate in FAU dietary supplement use study. 

Your Name (PLEASE PRINT): 

Your Signature: ---------------------------------- Date: __________ __ 

Signature of Principal Investigator: ___________________ Date: __________ __ 
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APPENDIXB 

PARENTAL CONSENT FORM 
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Parental Consent Form 
1) Title of Research Study: Assessing Influences of Dietary Supplement Use in South Florida Adolescent 
Athletes 

2) Investigators: Jennah Dodge, Dr. Sue Graves 

3) Purpose: The purpose of this study is to examine the influences, attitudes, and practices of the 
adolescent athletes with the use/nonuse of dietary supplements. 

4) Procedures: 
Participation in this study will require your child to complete one written survey which will be 
administered in a classroom by the investigator. The survey will be administered on one occasion and take 
approximately 20 minutes to complete. The survey contains 36 questions regarding dietary supplements 
and your child ' s attitudes, practices, and influences of use. Your child will be instructed not to place their 
name on the survey ensuring that their responses are confidential. At any time during your child's 
participation, he/she may stop and choose not to complete the survey. 

5) Risks: 
The risks involved with participation in this study are no more than your child would experience in regular 
daily activities, with the possibility that there may be potential psychological consequences with the 
subjects secondary to being uneasy answering some of the questions . 

6) Benefits: 
The potential benefit that your child may attain is the satisfaction of knowing that he or she has contributed 
to the field of health education with regard to attitudes, influences and practices of supplement use in 
adolescent athletes . 

7) Data Collection and Storage: 
All of the results will be kept confidential and secure and only the people working with the study will see 
your child ' s data, unless required by law. 

8) Contact Information: 
For related problems or questions regarding your rights as a subject, the Office of Sponsored Research of 
Florida Atlantic University can be contacted at (561) 297-2310. For other questions about the study you 
should contact the principal investigators, Jennah Dodge at (954) 796-2373, or Dr. Sue Graves at (954) 
236-1263 ; Florida Atlantic University, 2912 College Ave. ES#279, Davie, FL. 33314-2614 

9) Consent Statement: 
I have read or had read to me the preceding information describing this study. All my questions have been 
answered to my satisfaction. I understand that I am able to withdraw my child from the study at any time. I 
understand my child ' s participation in this study is voluntary. I have received a copy of this consent form. 

Parent's Signature (permission) __________ _ Date -----

Parent's Signature (refusal) ____________ _ Date ____ _ 

Signature of Investigator: _____________ _ Date. ____ _ 
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APPENDIXC 

SURVEY TO PREDICT ADOLESCENT ATHLETES 
DIETARY SUPPLEMENT USE 
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Athletes and Dietary Supplement Survey # ---

This is a survey that will look at what you and other athletes your age think about dietary 
supplements. Dietary supplements are products such as creatine, chromium picolinate, 
Hot Stuff, HMB, and Andro. 

Section 1 

Please answer the following questions about yourself. Check your answer directly on the 
survey. Answer all the questions. Do NOT put your name on the survey. Your answers 
will not be shared with anyone. 

1. Male Female 

2. What is your age today? __ 14 __ 15 __ 16 __ 17 __ 18 

3. What grade are you in? __ 9th __ lOth __ 11th __ 12th 

4. Which of the following best describes your ethnic background? 

American Indian 
Haitian or Haitian American 

__ Hispanic or Hispanic American 
Jamaican or Jamaican American 

Black or African-American 
White or Caucasian 
Asian- Asian American 
Other -------

5. What sport(s) do you play for your school? Please check below-

Football Track Lacrosse Other 

Basketball Soccer __ Swimming 

Baseball __ Volleyball Softball 

6. What types of sports and recreational activities do you participate in either inside 
or outside of school? Please list below-

7. Do you take one or more dietary supplements? 
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(please check only one below) 

__ Yes, I currently take them on a regular basis. 
(if yes, please answer question 8) 

__ No, I used to take them but stopped. 

__ No, but I have tried them once or twice. 

No, I have never tried them. 

8. If you answered yes to question 7, what is your reason for taking Dietary 
Supplements? 
(please check all that apply) 

__ Gain weight __ Lose weight __ Gain strength 

Gain muscle size __ Play sports better Look better 

__ For energy __ Lose body fat (get cut) __ Not sure 

· General health reasons Other ------

Section 2 

The following questions are to be answered using a scale with 5 choices. You are to put 
an "X" after the choice that best describes how you feel about the statement. There are no 
right or wrong answers to these questions. Be honest with your answers. Remember, no 
one will see your answers. 

Sample Question -

I plan to run everyday to get in shape this summer. 

Strongly agree __ Agree __ No opinion __ Disagree __ Strongly disagree __ 

Please turn the page and begin the survey 
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1. I would use dietary supplements to improve my sports performance. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

2. I would use dietary supplements to improve my general health rather than for better 
sports performance. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

3. I would use dietary supplements if my coach gave them to me. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

4. I would use dietary supplements if my parent(s) or guardian were taking them. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

5. I would use dietary supplements if an athletic trainer gave them to me. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

6. I would ask my coach if dietary supplements are safe. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

7. I would ask my coach if dietary supplements work. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

8. I would ask my parent(s) or guardian if dietary supplements are safe. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

9. I would ask my parent(s) or guardian if dietary supplement work. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 
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10. I would use dietary supplements that I know work. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

11. I would use dietary supplements that I know were tested and safe. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

12. I would use dietary supplements if I could afford to buy them. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

13. I would use dietary supplements if my parent(s) or guardian bought then for me. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

14. Taking dietary supplements is safe because they are tested by scientists. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

15. Taking dietary supplements would give me more energy. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

16. Taking dietary supplements would help prevent my getting a cold or the flu. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

17. Taking dietary supplements would help all athletes do better in sports. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

18. Taking dietary supplements is a safe way for athletes to improve sports performance. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

19. Taking dietary supplements is a good way to build muscles. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 
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20. Athletes my age need dietary supplements to improve sports performance. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

21. Athletes my age need dietary supplements for general health reasons. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

22. Dietary supplements are safe because professional athletes take them. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

23. Dietary supplements work because professional athletes take them. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

24. My coach would support my using dietary supplements to improve sports performance. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

25. My coach would support my using dietary supplements for general health reasons. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

26. My parent(s) or guardian would support my using dietary supplements for general 
health reasons. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

27. My parent(s) or guardian would support my using dietary supplements for better 
sports performance. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

28. My teammates would support my using dietary supplements for better sports 
performance. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

57 



29. My teammates would support my using dietary supplements for general health reasons. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

30. My doctor would support my using dietary supplements to improve sports 
performance. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

31. My doctor would support my using dietary supplements for general health reasons. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

32. My team's athletic trainer would support my using dietary supplements to improve 
sports performance. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

33. My team's athletic trainer would support my using dietary supplements for general 
health reasons. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

34. Generally speaking, I want to do what my parent(s) or guardian want me to do. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

35. Generally speaking, I want to do what my coach wants me to do. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 

36. Generally speaking, I want to do what my doctor wants me to do. 

Strongly agree_ Agree_ No opinion_ Disagree_ Strongly disagree_ 
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